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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority of
Korean Patent Application No. 10-2012-0139641 filed on
Dec. 4, 2012, which is hereby incorporated by reference as if
fully set forth herein.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present disclosure relates to an organic light

emitting display device, and more particularly, to control of a
peak luminance of an organic light emitting display device
such as that used in a display panel.

[0004] 2. Discussion of the Related Art

[0005] With the advancement of multimedia, the impor-
tance of flat panel display (FPD) devices is increasing. There-
fore, various FPD devices such as liquid crystal display
(LCD) devices, plasma display panel (PDP) devices, and
organic light emitting display devices are being used in prac-
tice. In such FPD devices, the organic light emitting display
devices may typically have a fast response time of 1 ms or
less, low power consumption, and no limitation in viewing
angle because the organic light emitting display devices self-
emit light. Accordingly, the organic light emitting display
devices are attracting much attention as next generation FPD
devices.

[0006] General organic light emitting display devices may
apply a data voltage to each of a plurality of pixels to control
a current flowing in an organic light emitting element accord-
ing to a data current corresponding to the data voltage,
thereby displaying a certain image.

[0007] Because the organic light emitting element is a self-
emitting element, power consumption is changed according
to an image. Therefore, by using a peak luminance control
method, when an input image is a dark image, organic light
emitting display devices of the related art increase a lumi-
nance of an image to realize a moving image, but when an
input image is a bright image, the related art organic light
emitting display devices decrease a luminance of an image to
reduce power consumption.

[0008] A related art peak luminance control method detects
an average picture level from an image of one frame, genet-
ates a peak luminance gain value according to the detected
average picture level, and adjusts a luminance of the image on
the basis of the generated peak luminance gain value. For
example, when an input image is a dark image, the peak
luminance gain value is generated as a relatively high value
for increasing a luminance of the image, but when an input
image is a bright image, the peak luminance gain value is
generated as a low value for decreasing a luminance of the
image.

[0009] However, in the organic light emitting display
device using the related art peak luminance control method,
and as illustrated in FIG. 1, when an input image is changed
from a dark image to a bright image, a high peak luminance
gain value calculated from the dark image is applied to the
bright image to momentarily increase a current flowing in a
display panel, and thus, a power supply or the like may be shut
down due to the momentary peak current. While the adverse
effects caused by this momentary peak current can be rem-
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edied when data to be displayed in a display panel is delayed
for a time corresponding to one frame by using a frame
memory, the cost of the display panel increases due to this
frame memory.

SUMMARY

[0010] Accordingly, the present embodiments are directed
to providing an organic light emitting display device and a
driving method thereofthat substantially obviate one or more
problems due to limitations and disadvantages of the related
art.

[0011] An aspect of the present embodiments is directed to
providing an organic light emitting display device and a driv-
ing method thereof which can control a peak luminance with
no adverse effect caused by a momentary peak current with-
out using a frame memory.

[0012] Additional advantages and features of the present
embodiments 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 present embodiments.
The objectives and other advantages of the present embodi-
ments may be realized and attained by the structure particu-
larly pointed out in the written description and claims hereof
as well as the appended drawings.

[0013] To achieve these and other advantages and in accor-
dance with the purpose of the present embodiments, as
embodied and broadly described herein, there is provided an
organic light emitting display device including: a display
panel configured to include a plurality of pixels including an
organic light emitting element that emits light with a current
corresponding to a data voltage; and a panel driver configured
to divide the display panel into first to Mth blocks, calculate
an average picture level of each of the blocks from data to be
displayed in each of a plurality of pixels of each block, con-
vert data to be supplied to each of a plurality of pixels of each
block into the data voltage, and supply the data voltage to
each pixel, wherein the panel driver controls data voltages of
respective pixels to be displayed in an ith (where i is a natural
number that is one of one to M) block on the basis of average
picture levels of M number of blocks previous to the ith block.

[0014] In another aspect of the present embodiments, there
is provided a method of an organic light emitting display
device, including a display panel that includes a plurality of
pixels including an organic light emitting element that emits
light with a current corresponding to a data voltage, includ-
ing: performing an A operation of dividing the display panel
into first to Mth blocks, and calculating an average picture
level of each of the blocks from data to be displayed in each
of a plurality of pixels of each block; and performing a B
operation of converting data to be supplied to each of a plu-
rality of pixels of each block into the data voltage to supply
the data voltage to each pixel simultaneously with the A
operation, wherein the B operation controls data voltages of
respective pixels to be displayed in an ith (where i is a natural
number that is one of one to M) block on the basis of average
picture levels of M number of blocks previous to the ith block.

[0015] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the present embodiments as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the present embodiments
and are incorporated in and constitute a part of this applica-
tion, illustrate examples of the present embodiments. In the
drawings:

[0017] FIG.1isadiagram for describing a peak luminance
control method of a related art organic light emitting display
device;

[0018] FIG. 2 is a diagram for describing an organic light
emitting display device according to a present embodiment;
[0019] FIG. 3 is a block diagram for describing a first
embodiment of a data processor included in a timing control-
ler of FIG. 2;

[0020] FIG. 4 is a diagram for describing a method of
calculating an average picture level of each block with an
APL calculator of FIG. 2;

[0021] FIGS. 5 and 6 are diagrams for describing a peak
luminance control method according to the present embodi-
ments; and

[0022] FIG. 7 is a block diagram for describing a second
embodiment of a data processor included in the timing con-
troller of FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0023] In the specification, in adding reference numerals
for elements in each drawing, it should be noted that like
reference numerals may be used for like elements.

[0024] The terms described in the specification should be
understood as follows.

[0025] As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. The terms “first” and
“second” are for differentiating one element from the other
element, and these elements should not be limited by these
terms.

[0026] It will be further understood that the terms “com-
prises”, “comprising,”’, “has”, “having”, “includes” and/or
“including”, when used herein, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof

[0027] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at least
oneofafirstitem, a second item, and a third item” denotes the
combination of all items proposed from two or more of the
first item, the second item, and the third item as well as the
first item, the second item, or the third item.

[0028] Hereinafter, an organic light emitting display device
and a driving method thereof according to the present
embodiments will be described in detail with reference to the
accompanying drawings.

[0029] FIG. 2 is a diagram for describing an organic light
emitting display device according to an example embodi-
ment.

[0030] With reference to FIG. 2, the organic light emitting
display device may include: a display panel 110 that is con-
figured with a plurality of pixels P including an organic light
emitting element (for example, an organic light emitting
diode) (“OLED”) that emits light with a current correspond-
ing to a data voltage (“Vdata™); and a panel driver 130 that
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divides the display panel 110 into first to Mth blocks, calcu-
lates an average picture level of each of the blocks from data
R/G/B to be displayed in each pixel of each block, and con-
trols the data voltage (Vdata) of each pixel P to be displayed
in each block on the basis of an average picture level of M
number of previous blocks at every display time of each
block.

[0031] In the display panel 110, the organic light emitting
element OLED of each pixel P may emit light with the data
voltage (Vdata) supplied from the panel driver 130, and thus,
a certain color image is displayed with light emitted from
each pixel P. To this end, the display panel 110 includes a
plurality of data lines DL and a plurality of scan lines SL that
intersect each other to define a plurality of pixel areas, a
plurality of first power lines PL1 that are formed in parallel to
the plurality of data lines DL, and a plurality of second power
lines PL2 that are formed to intersect the plurality of first
power lines PL1.

[0032] The plurality of data lines DL may be arranged at
certain intervals in a first direction, and the plurality of scan
lines SL. may be arranged at certain intervals in a second
direction intersecting the first direction. The plurality of first
power lines PL1 may be arranged in parallel to be adjacent to
the plurality of data lines DL, and may receive first driving
power from the outside.

[0033] The plurality of second power lines PL.2 may be
arranged to intersect the plurality of first power lines PL1, and
may receive second driving power. Here, the second driving
power may have a low-level voltage level lower than the first
driving power, and/or may have a ground voltage level.

[0034] The display panel 110 may include a cathode elec-
trode layer (not shown) instead of the plurality of second
power lines PL2. In this case, the cathode electrode layer may
be formed all over a display area (for example, an entirety of
the display area) of the display panel 110, and may receive the
second driving power from the outside.

[0035] Each of the plurality of pixels P may be formed in
one of red, green, blue, and white. Therefore, a unit pixel for
displaying one color image may be configured with an adja-
cent red pixel, green pixel, and blue pixel, or may be config-
ured with an adjacent red pixel, green pixel, blue pixel, and
white pixel. As a result, the unit pixel may be configured with
pixels of at least three colors.

[0036] Each of the plurality of pixels P may include an
organic light emitting element OLED and a pixel circuit PC.

[0037] The organic light emitting element OLED may be
connected to the pixel circuit PC and a corresponding second
power line PL.2, and may emit light in proportion to a data
current supplied from the pixel circuit PC to emit certain color
light. To this end, the organic light emitting element OLED
includes an anode electrode (e.g., a pixel electrode) con-
nected to the pixel circuit PC, a cathode electrode (e.g., a
reflective electrode) connected to the second power line PL2,
and an emission cell that is formed between the anode elec-
trode and the cathode electrode to emit light of, for example,
one of red, green, blue, and white color. Here, the emission
cell may be formed to have a structure of a hole transport
layer/organic emission layer/electron transport layer or a
structure of a hole injection layer/hole transport layer/organic
emission layer/electron transport layer/electron injection
layer. The emission cell may further include a function layer
for enhancing the emission efficiency and/or service life of
the organic emission layer.
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[0038] The pixel circuit PC may cause a data current, cor-
responding to a data voltage (Vdata) supplied from the panel
driver 130 to a corresponding data line DL, to flow in the
organic light emitting element OLED in response to a scan
signal SS supplied from the panel driver 130 to a correspond-
ing scan line SL. To this end, the pixel circuit PC includes a
switching transistor, a driving transistor, and at least one
capacitor which are formed on a substrate by, for example, a
process of forming a thin film transistor (TFT).

[0039] The switching transistor may be turned on accord-
ing to a scan signal SS supplied from the scan line SL, and
may supply the data voltage (Vdata), supplied through the
data line DL, to the driving transistor. The driving transistor is
turned on with the data voltage (Vdata) supplied through the
switching transistor to thereby supply a data current based on
the data voltage (Vdata) to the organic light emitting element
OLED, the organic light emitting element OLED thereby
emitting light in proportion to the data current. The at least
onecapacitor can hold the data voltage supplied to the driving
transistor during one frame.

[0040] However, a threshold voltage/mobility deviation of
the driving transistor can occur in the pixel circuit PC of each
pixel P during the that the driving transistor is driven, causing
a reduction in image quality. Therefore, the organic light
emitting display device according to the present embodi-
ments may further include a compensation circuit for com-
pensating for the threshold voltage of the driving transistor.
[0041] The compensation circuit may be configured in an
internal compensation scheme in which the pixel circuit PC
internally compensates for the threshold voltage of the driv-
ing transistor, or may be configured in an external compen-
sation scheme in which the panel driver 130 compensates for
the threshold voltage of the driving transistor.

[0042] The compensation circuit using the internal com-
pensation scheme may be configured with at least one com-
pensation transistor and at least one compensation capacitor
which are formed in the pixel circuit PC. The internal com-
pensation scheme is a scheme that stores both a data voltage
and the threshold voltage of the driving transistor in the
capacitor during a detection period in which the threshold
voltage of the driving transistor is detected, and compensates
for the threshold voltage of the driving transistor.

[0043] The compensation circuit using the external com-
pensation scheme may include a sensing transistor connected
to the driving transistor of the pixel circuit PC, a sensing line
that is formed in the display panel 110 to be connected to the
sensing transistor, and a sensing circuit that is formed in the
panel driver 130 to be connected to the sensing line. The
compensation circuit using the external compensation
scheme may sense the threshold voltage of the driving tran-
sistor through the sensing line by using the sensing circuit
when the sensing transistor is being driven, and may compen-
sate for the threshold voltage of the driving transistor of each
pixel P by compensating for data RGB to be displayed in each
pixel P on the basis of the sensed threshold voltage of the
driving transistor. Further, the compensation circuit using the
external compensation scheme may sense a voltage corre-
sponding to a mobility of the driving transistor through the
sensing line by using the sensing circuit when the sensing
transistor is being driven, and may compensate for the sensed
voltage.

[0044] The panel driver 130 may divide the display panel
110 into first to Mth blocks, calculate an average picture level
of each of the blocks from RGB data to be displayed in
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respective pixels of each block, convert the RGB data of each
block into data voltages (Vdata), and supply the data voltages
to respective pixels P of each block. For example, the panel
driver 130 may control data voltages of respective pixels P to
be displayed in the ith block (where i is a natural number that
is one of one to M) on the basis of an average picture level of
M number of blocks previous to the ith block at a display time
of the ith block. To this end, the panel driver 130 includes a
scan driver 132, a reference gamma voltage generator 134, a
data driver 136, and a timing controller 138.

[0045] The scandriver 132 may generate the scan signal SS
according to a scan control signal SCS supplied from the
timing controller 138, and may supply the scan signal SS to
the plurality of scan lines SL. The scan driver 132 may be
provided in a non-display area of the display panel 110, for
example, according to a gate-in panel (GIP) type in which the
scan driver 132 is provided in the above-described process of
forming the TFT of the display panel 110, or the scan driver
132 may be implemented as a chip type and mounted on the
non-display area in a chip-on-glass (COG) type.

[0046] The gamma reference voltage generator 134 may be
implemented as a programmable gamma integrated circuit
(IC) that generates a plurality of different reference gamma
voltages RGV with gamma voltage setting data GVSD sup-
plied from the timing controller 138. The reference gamma
voltage generator 134 may set a voltage level of a high-level
voltage used to generate reference gamma voltages from a
power supply (not shown) with the gamma voltage setting
data GVSD, may voltage-divide between a low-level voltage
and a high-level voltage to generate the plurality of reference
gamma voltages RGV having different voltage levels, and
may supply the plurality of reference gamma voltages RGV
to the data driver 136. At this time, the reference gamma
voltage generator 134 may generate the plurality of reference
gamma voltages RGV that are used in each pixel of a unit
pixel in common, or may generate the plurality of reference
gamma voltages RGV by color separately and/or indepen-
dently for each pixel of the unit pixel.

[0047] Thedatadriver 136 may receive a data control signal
DCS and data R/G/B of each pixel P supplied from the timing
controller 138, and may receive the plurality of reference
gamma voltages RGV from the reference gamma voltage
generator 134. The data driver 136 may convert the data
R/G/B of each pixel P into analog data voltages (Vdata) by
using the plurality of reference gamma voltages RGV accord-
ing to the data control signal DCS, and may supply the Vdata
to adataline DL of each pixel P in units of a horizontal period
of the display panel 110.

[0048] The timing controller 138 may include a control
signal generator (not shown) that generates the scan control
signal SCS for controlling a driving timing of the scan driver
132 and the data control signal DCS for controlling a driving
timing of the data driver 134. The control signal generator
may generate the scan control signal SCS and the data control
signal DCS on the basis of a timing sync signal TSS that
includes a vertical sync signal (Vsync), a horizontal sync
signal (Hsync), a data enable signal (DE), and/or a clock
(DCLK).

[0049] Moreover, the timing controller 138 may include a
data processor that divides the display panel 110 into the first
to Mth blocks on the basis of a scan direction of the display
panel 110 according to driving of the scan driver 132, calcu-
late an average picture level of each of the first to Mth blocks
from the input data R/G/B, and set the gamma voltage setting
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data GVSD or correct the data R/G/B of each pixel P to be
displayed in the ith block on the basis of the average picture
level of M number of blocks previous to the ith block at a
display time of the ith block.

[0050] FIG. 3 is a block diagram for describing a first
embodiment of the data processor included in the timing
controller of FIG. 2.
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value generator 224 calculates, as an average picture level
LC_APL for luminance control of the first block B1, an
average value ((APL_B2[Fn-1]+APL_B3[Fn-1]+APL_B4
[Fn-1]+APL_B1[Fn])/4) of average picture levels APL,_B2
[Fn-1],APL_B3[Fn-1],and APL_B4[Fn-1] ofthe second to
fourth blocks B2 to B4 of the previous frame Fn-1 and an
average picture level APL_B1 [Fn] of the first block B1 of a
current frame Fn.

TABLE 1

PLC
TIMING

LC_APL

SO/APL_Fn-1 (APL_B1[Fn- 1]+ APL_B2
(APL_B2[Fn - 1] + APL_B3
(APL_B3[Fn - 1] + APL_B4
[
[

S1
52
53
S4/APL_Fn

(APL_B4[Fn - 1] + APL_B1
(APL_B1[Fn] + APL_B2[Fn] + APL_B3[Fn] + APL_B4([Fn])/4

Fn - 1] + APL_B3[Fn - 1] + APL_B4[Fn - 1])/4
Fn - 1] + APL_B4[Fn - 1] + APL_B1[Fn])/4

Fn - 1]+ APL_BI[Fn] + APL_B2[Fn])/4

Fn] + APL_B2[Fn] + APL_B3[Fn])/4

[0051] With reference to FIG. 3, a data processor 200
according to the first embodiment may include a data aligner
210, a peak luminance controller 220, a register 230, and a
gamma controller 240.

[0052] The data aligner 210 may align data R/G/B of each
pixel P inputted, for example, from an external system body
(not shown) or a graphics card (not shown), so as to properly
match a pixel arrangement structure of the display panel 110,
and may supply the aligned data R/G/B to the data driver 136
according to a predetermined data interface type.

[0053] The peak luminance controller 220 may include an
APL calculator 222 and a gain value generator 224.

[0054] The APL calculator 222 may calculate an average
picture level APL of each block from the aligned data R/G/B
outputted from the data aligner 210, and may store the calcu-
lated average picture level in the register 230. For example,
the APL calculator 222 calculates an average grayscale value
(which is an average picture level of each block) of the data
R/G/B to be displayed in a plurality of pixels P included in
each block. Inthe following description, as illustrated in FIG.
4, itis assumed that the APL calculator 222 calculates respec-
tive average picture levels APL_B1, APL_B2, APL,_B3 and
APL_B4 of firstto fourth blocks B1 to B4 of the display panel
110.

[0055] The gain value generator 224 may read the average
picture levels APL (stored in the register 230) of the M blocks
previous to the ith block at the display time of the ith block
among the first to fourth blocks B1 to B4, and may calculate
an average value of the read average picture levels APL of the
M blocks previous to the ith block to generate a peak lumi-
nance gain value PLG. For example, when the ith block is the
second block of the display panel 110, the average picture
levels APL of the M blocks previous to the ith block may be
an average picture level based on data displayed in the first
block B1 of a current frame B1 and an average picture level
based on data displayed in each of the second to fourth blocks
B2 to B3 during a previous frame Fn-1.

[0056] For example, as shown in the following Table 1, the
gain value generator 224 calculates, as an average picture
level LC_APL for luminance control, an average value of
average picture levels of (for example) the previous four
blocks already displayed in the display panel 110 at every
display time S0, S1, S2, S3, and S4 of each block. For
example, at the display time S1 of the first block B1, the gain

[0057] Subsequently. the gain value generator 224 may
generate the peak luminance gain value PLG on the basis of
the average picture level LC_APL for luminance control. In
this case, the peak luminance gain value PLG is generated
within a range from 1 to k. As the average picture level
LC_APL for luminance control becomes higher, the peak
luminance gain value PLG decreases to a value of 1, and as the
average picture level LC_APL for luminance control
becomes lower, the peak luminance gain value PLG increases
to a value of k. Here, a luminance displayed in the display
panel 110 is controlled to within a value of k times the lumi-
nance range at the minimum luminance, according to the peak
luminance gain value PLG.

[0058] The gain value generator 224, as shown in FIG. 4
and Table 1, may calculate an average frame picture level on
the basis of an average value of average picture levels APL
(stored in the register 230) of the first to fourth blocks B1 to
B4 at every display completion time S0 to S4 of one frame,
and may store the calculated average frame picture level.
Then, the gain value generator 224 may generate the peak
luminance gain value PLG to be applied to a current frame Fn
on the basis of average frame picture levels (stored in the
register 230) of first and second previous frames Fn-1 and
Fn-2 (previous to the current frame Fn) at every display
completion time S0 to S4 of one frame. That is, because the
gain value generator 224 may calculate only an average pic-
ture level of each block without using a frame memory, the
gain value generator 224 may not be able to calculate an
average frame picture level of a previous frame Fn-1, and
thus, the gain value generator 224 may calculate an average
frame picture level at every display completion time of each
frame, store the calculated average frame picture level in the
register 230, and generate the peak luminance gain value PLG
according to average frame picture levels of the first and
second previous frames Fn—1 and Fn-2 stored in the register
230.

[0059] For example, at the display completion time S0 of
the first previous frame Fn-1, when an average frame picture
level APL Fn-1of'the first previous frame Fn-1 is higher than
an average frame picture level APL._Fn-2 of the second pre-
vious frame Fn'12, as shown in FIG. 5, the gain value gen-
erator 224 may generate the peak luminance gain value PLG
according to the average picture level LC_APL for luminance
control calculated at every peak luminance control time PL.C
TIMING corresponding to each of the display times S0 to S4
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of the respective blocks B1 to B4 of the current frame Fn as
described above, and thus may allow a luminance of the
current frame Fn to be adjusted for each of the blocks B1 to
B4. That is, the gain value generator 224 may compare the
respective average frame picture levels of the first and second
previous frames Fn-1 and Fn’12, and only when an image of
one frame is changed from a dark image to a bright image, the
gain value generator 224 may generate the peak luminance
gain value PLG to allow a luminance of'the current frame Fn
to be adjusted for each of the blocks B1 to B4, thus preventing
an adverse effect due to a momentary peak current.

[0060] On the other hand, at the display completion time of
the previous frame Fn-1, when the average frame picture
level APL_Fn-1 ofthe first previous frame Fn—1 is equal to or
less than the average frame picture level APL_Fn-2 of the
second previous frame Fn-2, as shown in FIG. 6, the gain
value generator 224 may generate the peak luminance gain
value PLG according to the average frame picture level APL
Fn-1 of'the first previous frame Fn-1 at the peak luminance
control time PLC TIMING corresponding to each of the
display completion time SO of the first previous frame Fn-1,
and thus may allow the luminance of the current frame Fn to
be adjusted once.

[0061] The gamma controller 240 may set the gamma volt-
age setting data GVSD for setting the maximum luminance
value of data R/G/B on the basis of the peak luminance gain
value PLG supplied from the gain value generator 224, and
may supply the gamma voltage setting data GVSD to the
reference gamma voltage generator 134.

[0062] As described above, the data processor 200 accord-
ing to the first embodiment may generate the peak luminance
gain value PLG for controlling a peak current by using the
register 230 without using a separate frame memory.

[0063] FIG. 7 is a block diagram for describing a second
embodiment of a data processor included in the timing con-
troller of FIG. 2.

[0064] With reference to FIG. 7, a data processor 200
according to the second embodiment may include the data
aligner 210, the peak luminance controller 220, the register
230, and a data corrector 250. The data processor 200 accord-
ing to the second embodiment having such a configuration
may not include the gamma controller 240, but may include
this data corrector 250.

[0065] The data aligner 210 may align data R/G/B of each
pixel P inputted from, for example, the external system body
(not shown) or the graphics card (not shown), so as to prop-
erly match a pixel arrangement structure of the display panel
110, and may supply the aligned data R/G/B to the data
corrector 250.

[0066] The peak luminance controller 220 may include an
APL calculator 222 and a gain value generator 224. The peak
luminance controller 220 may be similarto the above descrip-
tion, and thus, a repetition of this description is not provided.
[0067] The data corrector 250 may correct data R/G/B
(supplied from the data aligner 210) ofa block to be displayed
in the display panel 110 on the basis of the peak luminance
gain value PLG outputted from the peak luminance controller
220. For example, the data corrector 250 may additionally
calculate a correction value based on a grayscale value of the
data R/G/B of each pixel P included in a block to be displayed
in the display panel 110 and the peak luminance gain value
PLG, and may correct the grayscale value of the data R/G/B
by using the calculated correction value. As another example,
the data corrector 250 may multiply the peak luminance gain
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value PLG by the grayscale value of the data R/G/B of each
pixel P included in the block to be displayed in the display
panel 110 to affect correction.

[0068] The data corrector 250 may supply the corrected
data R/G/B to the data driver 136 according to a predeter-
mined data interface type.

[0069] As described above, the data processor 200 accord-
ing to the second embodiment may generate the peak lumi-
nance gain value PLG for controlling a peak current by using
the register 230 without using a separate frame memory.
[0070] The above-described organic light emitting display
device and driving method according to the present embodi-
ments may calculate an average picture level of each block
defined in the display panel 110 in real time, store the average
picture level in the register 230, and set the gamma voltage
setting data GVSD or correct data according to the peak
luminance gain value PLG on the basis of an average picture
level of each block stored in the register 230, to thereby
control a peak luminance of the display panel 110 with no
adverse effect (for example, a shutdown of the device) caused
by a momentary peak current.

[0071] In the above-described organic light emitting dis-
play device and driving method according to the present
embodiments, it has been described that the display panel 110
is divided into four blocks, but the number of blocks of the
display panel 110 and a time for applying a peak luminance
may be variously set according to the size, resolution, and
peak luminance control scheme of the display panel 110,
without being limited thereto.

[0072] As described above, the organic light emitting dis-
play device and the driving method thereof according to the
present embodiments can control a peak luminance with no
adverse effect caused by a momentary peak current, without
using a frame memory. Because the frame memory is not
used, the manufacturing cost can be reduced.

[0073] 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 their spirit or
scope. Thus, it is intended that the present embodiments
covers modifications and variations provided that they come
within the scope of the appended claims and their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel including a plurality of pixels each having
an organic light emitting element that emits light accord-
ing to a current corresponding to a data voltage; and

a panel driver configured to:
divide the display panel into first to Mth blocks, each of

the first to Mth blocks having a plurality of pixels,
calculate an average picture level of each block from
datato be displayed in each of the plurality of pixels of
each block,
convert the data to be displayed by each of the plurality
of pixels of each block into the data voltage, and
supply the data voltage to each of the plurality of pixels
of each block,

wherein the panel driver controls the data voltage to be
supplied to an ith block on the basis of the average
picture levels of M number of blocks driven previous to
the ith block, where 1 1s a natural number from 1 to M.

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

wherein the panel driver comprises a timing controller con-
figured to:
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calculate the average picture levels of each block,

store the calculated average picture levels,

calculate an average picture level for luminance control on

the basis of the average picture levels of the M blocks
driven previous to the ith block at a display time of the ith
block,

generate a peak luminance gain value according to the

average image level for luminance control, and
generate gamma voltage setting data corresponding to the
peak luminarnce gain value;

areference gamma voltage generator configured to gener-

ate a plurality of reference gamma voltages with the
gamma voltage setting data; and

a data driver configured to:

convert data, supplied from the timing controller, of each
pixel to be displayed in the ith block into the data
voltage by using the plurality of reference gamma
voltages, and

supply the data voltage to each pixel of the ith block.

3. The organic light emitting display device of claim 2,
wherein the timing controller is configured to calculate an
average frame picture level on the basis of the stored respec-
tive average picture levels of the first to Mth blocks at every
display completion time of one frame, and adjust the peak
luminance gain value according to the respective average
frame picture levels of first and second previous frames that
are previous to a current frame.

4. The organic light emitting display device of claim 3,
wherein,

when the average frame picture level of the first previous

frame is higher than the average frame picture level of
the second previous frame, the timing controller gener-
ates the peak luminance gain value according to the
average frame picture level for luminance control calcu-
lated at every display time of the ith block, and

when the average frame picture level of the first previous

frame is equal to or less than the average frame picture
level of the second previous frame, the timing controller
generates the peak luminance gain value according to
the average frame picture level of the first previous
frame.

5. The organic light emitting display device of claim 1,
wherein the panel driver comprises:

a timing controller configured to:

calculate the average picture levels of each block,

store the calculated average picture levels,

calculate an average picture level for luminance control
on the basis of the average picture levels of the M
blocks driven previous to the ith block at a display
time of the ith block,

generate a peak luminance gain value according to the
average image level for luminance control, and

correct data of each pixel to be displayed in the ith block
according to the peak luminance gain value;

areference gamma voltage generator configured to gener-

ate a plurality of reference gamma voltages; and

a data driver configured to:

convert the corrected data. supplied from the timing
controller, of each pixel to be displayed in the ith
block into the data voltage by using the plurality of
reference gamma voltages, and

supply the data voltage to each pixel of the ith block.

6. The organic light emitting display device of claim 5,
wherein the timing controller is configured to calculate an

Jun. 5,2014

average frame picture level on the basis of the stored respec-
tive average picture levels of the first to Mth blocks at every
display completion time of one frame, and adjust the peak
luminance gain value according to the respective average
frame picture levels of first and second previous frames that
are driven previous to a current frame.
7. The organic light emitting display device of claim 6,
wherein,
when an average frame picture level of the first previous
frame is higher than an average frame picture level of the
second previous frame, the timing controller generates
the peak luminance gain value according to the average
frame picture level for luminance control calculated at
every display time of the ith block, and
when the average frame picture level of the first previous
frame is equal to or less than the average frame picture
level of the second previous frame, the timing controller
generates the peak luminance gain value according to
the average frame picture level of the first previous
frame.
8. A method of an organic light emitting display device,
including a display panel that has plurality of pixels each
having an organic light emitting element that emits light
according to a current corresponding to a data voltage, the
method comprising:
performing an A operation of dividing the display panel
into first to Mth blocks, each of the first to Mth blocks
having a plurality of pixels, and calculating an average
picture level of each blocks from data to be displayed in
each of the plurality of pixels of each block; and

performing a B operation of converting the data to be
displayed in each of the plurality of pixels of each block
into the data voltage to thereby supply the data voltage to
each pixel simultaneously with the A operation, wherein

the B operation controls the data voltage to be supplied to
an ith block on the basis of the average picture levels of
M number of blocks driven previous to the ith block,
where i is a natural number from 1 to M.

9. The method of claim 8, wherein the B operation com-
prises:

storing the calculated average picture levels;

calculating an average picture level for luminance control

on the basis of the average picture levels of the M blocks
driven previous to the ith block ata display time of the ith
block, generating a peak luminance gain value accord-
ing to the average picture levels for luminance control,
generating gamma voltage setting data corresponding to
the peak luminance gain value, and generating a plural-
ity of reference gamma voltages with the gamma voltage
setting data; and

converting data, supplied from the timing controller, of

each pixel to be displayed in the ith block into the data
voltage by using the plurality of reference gamma volt-
ages, and supplying the data voltage to each pixel of the
ith block.

10. The method of claim 9, wherein the B operation further
comprises calculating an average frame picture level on the
basis of the respective average picture levels of the first to Mth
blocks at every display completion time of one frame, and
generating the peak luminance gain value according to the
respective average frame image levels of first and second
previous frames driven previous to a current frame.

11. The method of claim 10, wherein the generating of the
peak luminance gain value comprises:
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when an average frame picture level of the first previous
frameis higher than an average frame picture level of the
second previous frame, generating the peak luminance
gain value according to the average picture level for
luminance control calculated at every display time of the
ith block; and

when the average frame picture level of the first previous
frame is equal to or less than the average frame picture
level of the second previous frame, generating the peak
luminance gain value according to the average frame
picture level of the first previous frame.

12. The method of claim 8, wherein the B operation com-

prises:

storing the calculated average picture levels;

calculating an average picture level for luminance control
on the basis of the stored average picture levels of the M
blocks driven previous to the ith block at a display time
of the ith block, generating a peak luminance gain value
according to the average picture levels for luminance
control, and correcting data of each pixel to be displayed
in the ith block according to the peak luminance gain
value;

generating a plurality of reference gamma voltages; and

converting the corrected data, supplied from the timing
controller, of each pixel to be displayed in the ith block
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into the data voltage by using the plurality of reference
gamma voltages, and supplying the data voltage to each
pixel of the ith block.

13. The method of claim 12, wherein the B operation
further comprises calculating an average frame picture level
on the basis of the respective average picture levels of the first
to Mth blocks stored at every display completion time of one
frame, and generating the peak luminance gain value accord-
ing to the respective average frame picture levels of first and
second previous frames driven previous to a current frame.

14. The method of claim 13, wherein the generating of the
peak luminarnce gain value comprises:

when an average frame picture level of the first previous

frame is higher than an average frame picture level of the
second previous frame, generating the peak luminance
gain value according to the average picture level for
luminance control calculated at every display time ofthe
ith block; and

when the average frame picture level of the first previous

frame is equal to or less than the average frame picture
level of the second previous frame, generating the peak
luminance gain value according to the average frame
picture level of the first previous frame.
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