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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0120061 filed on Oct. 8,
2013, which is hereby incorporated by reference as if fully set
forth herein.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] Embodiments of the present invention relate to an

organic light emitting display device, and more particularly,
to an organic light emitting display device which is capable of
reducing a power consumption and also increasing a lifespan
of the device.

[0004] 2. Discussion of the Related Art

[0005] According to a recent development of multimedia,
there is an increasing demand for a flat panel display. In order
to satisfy this increasing demand, various flat panel displays
such as liquid crystal display, plasma display panel, field
emission display and organic light emitting display are prac-
tically used. Among the various flat panel displays, the
organic light emitting display device has been attracted as a
next-generation flat panel display owing to advantages of
rapid response speed and low power consumption. In addi-
tion, the organic light emitting display device can emit light in
itself, whereby the organic light emitting display device does
not cause a problem related with a narrow viewing angle.
[0006] Generally, the organic light emitting display device
may display a predetermined image by applying a data volt-
age to each pixel, and controlling a current flowing to an
organic light emitting diode from a driving voltage line
according to a data current corresponding to the data voltage.
[0007] Theorganic light emitting display device emits light
in itself. Thus, according as an image with a high grayscale is
displayed on the organic light emitting display device, a
power consumption is also increased in the organic light
emitting display device, whereby a lifespan of the organic
light emitting diode is shortened.

[0008] In order to overcome this problem, a peak lumi-
nance control algorithm for controlling a peak luminance of
frame image in accordance with an average picture level
(APL) of image is applied to the related art organic light
emitting display device.

[0009] Inthe related art peak luminance control algorithm,
as shown in FIG. 1, the average picture level (APL) is detected
from video data by each frame unit, a peak luminance value of
image is set in accordance with the detected average picture
level (APL), and a peak luminance of image is adjusted by
controlling a gamma voltage in accordance with the set peak
luminance value. For example, the peak luminance of image
1s lowered when the average picture level (APL) is high, and
the peak luminance of image is raised when the average
picture level (APL) is low.

[0010] However, the organic light emitting display device,
to which the related art peak luminance control algorithm is
applied, is provided with the driving voltage line for supply-
ing the driving voltage to the organic light emitting diode,
wherein the driving voltage supplied to the driving voltage
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line is fixed to a predetermined D.C. voltage level. Thus, the
power consumption may unnecessarily occur in the image
with the low peak luminance.

SUMMARY

[0011] Accordingly, embodiments of the present invention
are directed to an organic light emitting display device that
substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0012] An aspect of embodiments of the present invention
is directed to providing an organic light emitting display
device which is capable of maintaining a peak luminance of
image, reducing a power consumption and also increasing a
lifespan of the device.

[0013] Additional advantages and features of embodiments
of the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the fol-
lowing or may be learned from practice of embodiments of
the invention. The objectives and other advantages of
embodiments of the invention may be realized and attained by
the structure particularly pointed out in the written descrip-
tion and claims hereof as well as the appended drawings.
[0014] To achieve these and other advantages and in accor-
dance with the purpose of embodiments of the invention, as
embodied and broadly described herein, there is provided an
organic light emitting display device that may include a dis-
play panel including a plurality of pixels respectively formed
in pixel regions defined by a plurality of gate lines, data lines
and driving voltage lines, wherein each pixel includes an
organic light emitting diode which emits light by a current,
and a pixel circuit having a driving transistor for controlling a
current flowing from the driving voltage line to the organic
light emitting diode on the basis of data voltage supplied to
the data line; and a panel driver for converting frame video
data into the data voltage, supplying the data voltage to each
of the pixels, calculating a peak luminance value and a maxi-
mum grayscale value by analyzing the frame video data, and
varying the driving voltage supplied to the driving voltage
line on the basis of the peak luminance value and the maxi-
mum grayscale value. At this time, the panel driver controls a
peak luminance of image by the frame video data displayed
on the display panel through the use of peak luminance value.
[0015] Itisto be understood that both the foregoing general
description and the following detailed description of embodi-
ments ofthe present invention are exemplary and explanatory
and are intended to provide further explanation of the inven-
tion as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of embodiments of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention and
together with the description serve to explain the principle of
embodiments of the invention. In the drawings:

[0017] FIG. 1isagraphillustrating a peak luminance curve
of a related art peak Iuminance control algorithm;

[0018] FIG. 2 illustrates an organic light emitting display
device according to an embodiment of the present invention;
[0019] FIG. 3illustrates a timing controller, shown in FIG.
2, according to a first embodiment of the present invention;
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[0020] FIG. 4 illustrates a driving voltage margin in accor-
dance with voltage-current characteristics of a driving tran-
sistor in the organic light emitting display device according to
an embodiment of the present invention;

[0021] FIG. 5 illustrates a driving voltage margin in accor-
dance with a frame representative value in the organic light
emitting display device according to an embodiment of the
present invention;

[0022] FIG. 6 illustrates a peak luminance control using a
frame representative value and amaximum grayscale value in
the organic light emitting display device according to an
embodiment of the present invention;

[0023] FIG. 7is a graph illustrating one example of a gray-
scale compensation value based on a maximum grayscale
value in the organic light emitting display device according to
an embodiment of the present invention;

[0024] FIG. 8 illustrates a timing controller, shown in FIG.
2, according to a second embodiment of the present invention;
[0025] FIG. 9 illustrates a luminance lowering caused by a
current deviation in accordance with current saturation char-
acteristics of a virtual driving transistor in the organic light
emitting display device according to an embodiment of the
present invention; and

[0026] FIG. 10 is a graph illustrating one example of a
gamma compensation value in accordance with a driving
voltage deviation in the organic light emitting display device
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0028] On explanation about the embodiments of the
present invention, the following details about the terms
should be understood.

[0029] The term of a singular expression should be under-
stood 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 second”, it is to
separate any one element from other elements. Thus, a scope
of claims is not limited by these terms. 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, operations, elements, parts or their combina-
tions. 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 second ele-
ment and a third element” may includeall combinations 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.

[0030] Hereinafter, an organic light emitting display device
according to embodiments of the present invention will be
described in detail with reference to the accompanying draw-
ings.

[0031] FIG. 2 illustrates an organic light emitting display
device according to an embodiment of the present invention.
[0032] Referring to FIG. 2, the organic light emitting dis-
play device according to the embodiment of the present
invention may include a display panel 100 and a panel driver
200. All of the components of the display device are opera-
tively coupled and configured.
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[0033] On the display panel 100, there are a plurality of
pixels (P), wherein each pixel (P) includes an organic light
emitting diode (OLED). According as the organic light emit-
ting diode (OLED) for each pixel (P) emits light in accor-
dance with a data voltage (Vdata) supplied from the panel
driver 200, a predetermined color image is displayed through
the light emitted from each pixel (P). To this end, the display
panel 100 may include a plurality of data lines (DL) and gate
lines (GL) crossing each other to define each pixel region, a
plurality of driving voltage lines (PL1) provided in parallel to
the plurality of data lines (DL) and connected with the respec-
tive pixels (P), and a cathode voltage line (PL2) connected
with each pixel (P).

[0034] The plurality of data lines (DL) and gate lines (DL)
are provided at fixed intervals, wherein each data line (DL) is
formed in perpendicular to each gate line (GL).

[0035] The plurality of driving voltage lines (PL1) are pro-
vided in parallel to the plurality of data lines (DL), wherein
each of driving voltage lines (PL1) is formed adjacent to each
of data lines (DL) and is supplied with a driving voltage
(ELVDD) from the panel driver 200. The cathode voltage line
(PL2) is supplied with a cathode voltage of low potential
voltage level or ground voltage level, wherein the cathode
voltage is relatively lower than the driving voltage (ELVDD).
[0036] In response to a gate signal (GS) supplied from the
gate line (GL) connected with each pixel (P), each of the
pixels (P) emits a predetermined monochromatic light by a
data current corresponding to the data voltage (Vdata) sup-
plied from the data line (DL). To this end, each of the pixels
(P) may include an organic light emitting diode (OLED) and
a pixel circuit (PC).

[0037] The organic light emitting diode (OLED), which is
connected between the pixel circuit (PC) and the cathode
voltage line (PL2), emits a light in proportion to the data
current supplied from the pixel circuit (PC), and thus emits a
predetermined monochromatic light. To this end, the organic
light emitting diode (OLED) may include an anode electrode
(or pixel electrode) connected with the pixel circuit (PC), a
cathode electrode (or reflective electrode) connected with the
cathode voltage line (PL2), and an organic layer formed
between the anode and cathode electrodes. In this case, the
organic layer may 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 organic layer
may include a functional layer for improving light-emitting
efficiency and/or lifespan of the organic light emitting layer.
[0038] The pixel circuit (PC) controls the current flowing
from the corresponding driving voltage line (PL1) to the
organic light emitting diode (OLED) on the basis of the data
voltage (Vdata) supplied from the panel driver 200 to the data
line (DL) in response to the gate signal (GS) supplied from the
panel driver 200 to the gate line (GL). To this end, the pixel
circuit (PC) may include a driving transistor (not shown) for
controlling the current flowing from the driving voltage line
(PL1)to the organic light emitting diode (OLED) on the basis
ofthe data voltage (Vdata), a switching transistor (not shown)
for supplying the data voltage (Vdata) to a gate electrode of
the driving transistor, and a storage capacitor (not shown) for
maintaining a gate-to-source voltage of the driving transistor
for one frame, wherein the storage capacitor is connected
between gate and source electrodes of the driving transistor.
In this case, the pixel circuit (PC) may include the two tran-
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sistors and one capacitor, but not limited to this structure. In
addition, the pixel circuit (PC) may include an additional
transistor or capacitor corresponding to an internal compen-
sation structure for compensating a variation of threshold
voltage/mobility of the driving transistor inside the pixel (P)
or an external compensation structure for sensing a variation
of threshold voltage/mobility of the driving transistor and
compensating the sensed variation through a data correction
outside the display panel 100.

[0039] The panel driver 200 converts frame video data
(RGB, frame video data), which is input by each frame unit,
into the data voltage (Vdata); supplies the data voltage
(Vdata) to each of the pixels (P); calculates a peak luminance
value and a maximum grayscale value by analyzing the frame
video data (RGB); and varies the driving voltage (ELVDD)
supplied to the driving voltage line (PL1) on the basis of the
peak luminance value and the maximum grayscale value.
That is, the panel driver 200 maintains a peak luminance of
image by varying the driving voltage (ELVDD) in accordance
with the peak luminance value of image on the basis of the
frame video data (RGB), and also reduce a power consump-
tion, to thereby increase a lifespan of the organic light emit-
ting diode (OLED). To this end, the panel driver 200 may
include a timing controller 210, a reference gamma voltage
generator 220, a data driver 230, a gate driver 240, and a
driving voltage supplier 250.

[0040] The timing controller 210 calculates the peak lumi-
nance value and the maximum grayscale value by analyzing
the frame video data (RGB), which input by each frame unit,
on the basis of timing synchronized signal (TSS) which is
input from the external, that is, system body (not shown) or
graphic card (not shown); generates reference gamma voltage
data (RGVD) based on the peak luminance value; and genet-
ates driving voltage setting data (DVSD) based on the peak
luminance value and the maximum grayscale value. At the
same time, the timing controller 210 aligns the frame video
data (RGB) in accordance with a pixel arrangement structure
of the display panel 100, and provides the aligned data
(DATA) to the data driver 230. Also, the timing controller 210
generates adata control signal (DCS) and a gate control signal
(GCS) on the basis of the timing synchronized signal (TSS).

[0041] The reference gamma voltage generator 220 gener-
ates a plurality of reference gamma voltages (RVgam) in
accordance with the reference gamma voltage data (RGVD)
supplied from the timing controller 210. The reference
gamma voltage generator 220 sets a high potential voltage for
generating the reference gamma voltage from a power sup-
plier (not shown) in accordance with the reference gamma
voltage data (RGVD); generates the plurality of reference
gamma voltages (RVgam) having the different voltage levels
through a voltage division between high and low potential
voltages; and supplies the generated reference gamma volt-
ages (RVgam) to the data driver 230. According to one
embodiment of the present invention, the reference gamma
voltage generator 220 may be formed of one programmable
gamma integrated circuit for generating the plurality of ref-
erence gamma voltages (RVgam) used in common for the
plurality of pixels (P) constituting a unit pixel. According to
another embodiment of the present invention, the reference
gamma voltage generator 220 may be formed of a color-
programmable gamma integrated circuit for generating a plu-
rality of reference gamma voltages by color used indepen-
dently (or separately) for the plurality of pixels (P)
constituting a unit pixel.
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[0042] The data driver 230 is supplied with data (DATA)
corresponding to each pixel (P) and the data control signal
(DCS) supplied from the timing controller 210, and is also
supplied with the plurality of reference gamma voltages (RV-
gam) from the reference gamma voltage generator 220. The
data driver 230 samples the data (DATA) for each pixel (P),
which is input by each one horizontal line unit, in accordance
with the data control signal (DCS); converts the sampled data
to the data voltage (Vdata) of analog type on the basis of the
plurality of reference gamma voltages (RVgam); and supplies
the data voltage (Vdata) of analog type to the corresponding
data line (DL) of each pixel (P).

[0043] The gate driver 240 generates the gate signal (GS) in
accordance with the gate control signal (GCS) supplied from
the timing controller 210, and then sequentially supplies the
gate signal (GS) to the plurality of gate lines (GL). The gate
driver 240 may be formed of a shift register for sequentially
outputting the gate signal (GS) in accordance with the gate
control signal (GCS). The shift register may be directly
formed on a substrate of the display panel 100 for a transistor
formation process of each pixel (P), and then respectively
connected with the plurality of gate lines (GL). In another
way, the shift register may be formed in an integrated circuit
(IC) type, and then respectively connected with the plurality
of gate lines (GL).

[0044] The driving voltage supplier 250 generates the driv-
ing voltage (ELVDD) corresponding to the driving voltage
setting data (DVSD) supplied from the timing controller 210,
and supplies the generated driving voltage (ELVDD) to the
plurality of driving voltage lines (PL1). The driving voltage
supplier 250 may be formed of a digital-analog converter for
converting the driving voltage setting data (DVSD) to the
driving voltage (ELVDD) of analog type or a DC-DC con-
verter for generating the driving voltage (ELVDD) through a
pulse width modulation method based on the driving voltage
setting data (DVSD).

[0045] In the organic light emitting display device accord-
ing to the embodiment of the present invention, the driving
voltage (ELVDD) supplied to the display panel 100 is varied
in accordance with the peak luminance value and the maxi-
mum grayscale value calculated from the frame video data
(RGB) so that it is possible to maintain the peak luminance of
image and to reduce the power consumption, and furthermore
to reduce the unnecessary power consumption occurring in
the image with the low peak luminance, thereby reducing the
power consumption of the organic light emitting display
device, and extending the lifespan of the organic light emit-
ting diode (OLED).

[0046] FIG. 3 illustrates the timing controller, which is
shown in FIG. 2, according to the first embodiment of the
present invention.

[0047] Referring to FIG. 3, the timing controller 210
according to the first embodiment of the present invention
may include a control signal generator 211, a data processor
213, and a peak luminance controller 215.

[0048] The control signal generator 211 generates the data
control signal (DCS) for controlling the driving timing of the
data driver 230 and the gate control signal (GCS) for control-
ling the driving timing of the gate driver 240 on the basis of
the timing synchronized signal (TSS) such as vertically syn-
chronized signal, horizontally synchronized signal, data
enable signal, main clock, and etc.

[0049] The data processor 213 aligns the frame video data
(RGB) in accordance with the pixel arrangement structure of
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the display panel 100, and transmits the aligned data (DATA)
to the data driver 230 inaccordance with a predetermined data
interface method.

[0050] The peak luminance controller 215 generates the
reference gamma voltage data (RGVD) and the driving volt-
age setting data (DVSD) for reduction of the power consump-
tion by varying the driving voltage (ELVDD) based on the
frame video data (RGB). To this end, the peak luminance
controller 215 may include a representative value calculating
part 215-1, a peak luminance setting part 215-2, a reference
gamma voltage setting part 215-3, a maximum grayscale
value calculating part 215-4, and a driving voltage setting part
215-5.

[0051] The representative value calculating part 215-1 cal-
culates a frame representative value (APL) by analyzing the
grayscale value ofthe frame video data (RGB) which is input
by each frame unit. In this case, the frame representative value
(APL) may be the average grayscale value of the frame video
data (RGB).

[0052] The peak luminance setting part 215-2 sets the peak
luminance value (Ypeak) for reduction of the power con-
sumption of the organic light emitting display device on the
basis of frame representative value (APL) provided from the
representative value calculating part 215-1. In this case, the
peak luminance setting part 215-2 may set the peak lumi-
nance value (Ypeak) in accordance with the frame represen-
tative value (APL) by the use of peak luminance control
look-up table (not shown) in which the peak luminance value
(Ypeak) is mapped in accordance with the frame representa-
tive value (APL).

[0053] Thereference gamma voltage setting part 215-3 sets
the reference gamma voltage data (RGVD) based on the peak
luminance value (Ypeak) provided from the peak luminance
setting part 215-2 by changing the peak luminance of image
by the frame video data (RGB) to the peak luminance value
(Ypeak) for reduction of the power consumption.

[0054] The maximum grayscale value calculating part
215-4 calculates the maximum grayscale value (Gmax) by
analyzing the grayscale value of the frame video data (RGB)
input by each frame unit.

[0055] The driving voltage setting part 215-5 generates the
driving voltage setting data (DVSD) based on the peak lumi-
nance value (Ypeak) provided from the peak luminance set-
ting part 215-2 and the maximum grayscale value (Gmax)
provided from the maximum grayscale value calculating part
215-4.

[0056] Indetail, the driving voltage setting part 215-5 gen-
erates a driving voltage value corresponding to the peak lumi-
nance value (Ypeak); generates a grayscale compensation
value cortesponding to the maximum grayscale value
(Gmax); and generates the driving voltage setting data
(DVSD) by reflecting the grayscale compensation value (for
example, multiplying operation) on the driving voltage value.
[0057] The driving voltage setting part 215-5 may generate
the driving voltage value by the use of first look-up table (not
shown) in which the driving voltage value is mapped in accor-
dance with the peak luminance value (Ypeak). In this case,
the driving voltage value in accordance with the peak lumi-
nance value (Ypeak) may be set based on current saturation
characteristics in accordance with the voltage (V) of the driv-
ing transistor included in each pixel (P). In detail, as shown in
FIG. 4, an ideal driving transistor has current saturation char-
acteristics above a predetermined saturation voltage (Vsat-1
to Vsat-m). Accordingly, there exists a driving voltage margin
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(ELVDD Margin) between the driving voltage (ELVDD)
needed to control the luminance of image to a low peak
luminance value (Ypeak-1) and the driving voltage (ELVDD)
needed to control the luminance of image to a high peak
luminance value (Ypeak-m). In case of the ideal driving tran-
sistor, a deviation of current flowing in the driving transistor
does not occur in a driving voltage margin (ELVDD Margin)
region, whereby a luminance deviation does not occur in the
driving voltage margin (ELVDD Margin) region. As shown in
FIG. 5, the driving voltage margin (ELVDD Margin) may
vary according to the peak luminance value (Ypeak-1 or
Ypeak-m) based on the frame representative value (APL). In
the first look-up table (not shown), the driving voltage value
is mapped in accordance with the peak luminance value
(Ypeak) based on the driving voltage margin (FLVDD Mar-
gin), wherein the driving voltage value may be set by a prior
experiment.

[0058] Thedriving voltage setting part 215-5 may generate
the grayscale compensation value by the use of second look-
up table (not shown) in which the grayscale compensation
value is mapped in accordance with the maximum grayscale
value (Gmax). In detail, the driving voltage setting part 215-5
maintains the peak luminance of image controlled by the peak
luminance value (Ypeak) in accordance with the frame rep-
resentative value (APL), and also generates the grayscale
compensation value for additionally decreasing the voltage
level of the driving voltage (ELVDD) in accordance with the
maximum grayscale value (Gmax). For example, in case of
the first and second images shown in (a) and (b) of FIG. 6, the
frame representative value in each of the first and second
images is the same, that is, ‘128’, however, the maximum
grayscale value (Gmax) of the first image is relatively lower
than the maximum grayscale value (Gmax) of the second
image, whereby the luminance of the first image is relatively
lower than the luminance of the second image. Accordingly,
the driving voltage setting part 215-5 generates the grayscale
compensation value for additionally decreasing the driving
voltage (ELVDD) in accordance with the maximum gray-
scale value (Gmax) so that it is possible to prevent the unnec-
essary power consumption occurring in the image with the
low peak luminance, and thus to additionally reduce the
power consumption. Accordingly, in the second look-up
table, as shown in FIG. 7, the grayscale compensation value
(Kgain) is mapped in accordance with the maximum gray-
scale value (Gmax). For example, the grayscale compensa-
tion value (Kgain) may be set within a range of 0 to 1 in
accordance with the maximum grayscale value (Gmax)
through a prior experiment based on the maximum grayscale
value (Gmax).

[0059] The timing controller 210 according to the first
embodiment of the present invention enables to reduce the
unnecessary power consumption occurring in the image with
the low peak luminance by varying the driving voltage
(ELVDD) supplied to the display panel 100 in accordance
with the maximum grayscale value and the peak luminance
value calculated from the frame video data (RGB), to thereby
extend the lifespan of the organic light emitting diode
(OLED).

[0060] FIG. 8 illustrates the timing controller, which is
shown in FIG. 2, according to the second embodiment of the
present invention.

[0061] Referring to FIG. 8, the timing controller 210
according to the second embodiment of the present invention
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may include a control signal generator 211, a data processor
213, and a peak luminance controller 315.

[0062] The control signal generator 211 generates the data
control signal (DCS) for controlling the driving timing of the
data driver 230 and the gate control signal (GCS) for control-
ling the driving timing of the gate driver 240 on the basis of
timing synchronized signal (TSS) such as vertically synchro-
nized signal, horizontally synchronized signal, data enable
signal, main clock, and etc.

[0063] The data processor 213 aligns the frame video data
(RGB) in accordance with the pixel arrangement structure of
the display panel 100, and transmits the aligned data (DATA)
to the data driver 230 inaccordance with a predetermined data
interface method.

[0064] The peak luminance controller 315 generates the
reference gamma voltage data (RGVD) and the driving volt-
age setting data (DVSD) for reduction of the power consump-
tion by varying the driving voltage (ELVDD) based on the
frame video data (RGB). That is, the peak luminance control-
ler 315 calculates the peak luminance value (Ypeak) and the
maximum grayscale value (Gmax) by analyzing the frame
video data (RGB); generates the driving voltage setting data
(DVSD) on the basis of the peak luminance value (Ypeak)
and the maximum grayscale value (Gmax); and generates the
reference gamma voltage data (RGVD) on the basis of the
peak luminance value (Ypeak) and the driving voltage setting
data (DVSD). To this end, the peak luminance controller 315
may include a representative value calculating part 315-1, a
peak luminance setting part 315-2, a reference gamma volt-
age value setting part 315-3, a maximum grayscale value
calculating part 315-4, a driving voltage setting part 315-5, a
gamma compensation value generating part 315-6, and a
reference gamma voltage setting part 315-7.

[0065] The representative value calculating part 315-1 cal-
culates a frame representative value (APL) by analyzing the
grayscale value ofthe frame video data (RGB) which is input
by each frame unit. In this case, the frame representative value
(APL) may be the average grayscale value of the frame video
data (RGB).

[0066] The peak luminance setting part 315-2 sets the peak
luminance value (Ypeak) based on the frame representative
value (APL) provided from the representative value calculat-
ing part 315-1. In this case, the peak luminance setting part
315-2 may set the peak luminance value (Ypeak) in accor-
dance with the frame representative value (APL) by the use of
peak luminance control look-up table (not shown) in which
the peak luminance value (Ypeak) is mapped in accordance
with the frame representative value (APL).

[0067] The reference gamma voltage value setting part
315-3 sets a reference gamma voltage value (RGVV) based
on the peak luminance value (Ypeak) provided from the peak
luminance setting part 315-2 by changing the peak luminance
of image by the frame video data (RGB) to the peak lumi-
nance value (Ypeak) for reduction of the power consumption.
[0068] The maximum grayscale value calculating part
315-4 calculates the maximum grayscale value (Gmax) by
analyzing the grayscale value of the frame video data (RGB)
input by each frame unit.

[0069] The driving voltage setting part 315-5 generates the
driving voltage setting data (DVSD) on the basis of the peak
luminance value (Ypeak) provided from the peak luminance
setting part 315-2 and the maximum grayscale value (Gmax)
provided from the maximum grayscale value calculating part
315-4. In detail, in the same manner as the driving voltage
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setting part 215-5 shown in FIG. 3, the driving voltage setting
part 315-5 generates a driving voltage value corresponding to
the peak luminance value (Ypeak); generates a grayscale
compensation value corresponding to the maximum gray-
scale value (Gmax); and generates the driving voltage setting
data (DVSD) by reflecting the grayscale compensation value
(for example, multiplying operation) on the driving voltage
value.

[0070] The gamma compensation value generating part
315-6 generates a gamma compensation value (Ggain) based
on the driving voltage setting data (DVSD). In detail, the
gamma compensation value generating part 315-6 calculates
a data deviation between the driving voltage setting data
(DVSD) and reference driving voltage data corresponding to
a maximum voltage level of the driving voltage (ELVDD)
supplied to the display panel 100 when the image is displayed
in the highest peak luminance; and generates the gamma
compensation value (Ggain) based on the calculated data
deviation.

[0071] Meanwhile, as shown in (a) of FIG. 9, a current (I)
flowing in an ideal driving transistor is saturated at a prede-
termined value above a predetermined saturation voltage
(Vsat). Virtually, the current (Al) flowing in the driving tran-
sistor above the predetermined saturation voltage (Vsat) is
not saturated at the predetermined value due to parasitic
capacitance. Instead, as shown in (b) of FIG. 9, the current is
linearly increased. Thus, the luminance may be lowered when
varying the driving voltage (ELVDD) based on the aforemen-
tioned peak luminance value (Ypeak) and the maximum gray-
scale value (Gmax). In this reason, the gamma compensation
value (Ggain) is applied to compensate for the above lumi-
nance lowering. Accordingly, the gamma compensation value
generating part 315-6 may generate the gamma compensation
value (Ggain) by the use of third look-up table (not shown) in
which the gamma compensation value (Ggain) is mapped in
accordance with the data deviation between the reference
driving voltage data and the driving voltage setting data
(DVSD). In this case, as shown in FIG. 10, the gamma com-
pensation value (Ggain) may be set to be increased in accor-
dance with the driving voltage deviation (AETLVDD) corre-
sponding to the data deviation between the reference driving
voltage data and the driving voltage setting data (DVSD), and
the gamma compensation value (Ggain) may be set by a prior
experiment.

[0072] Referring once again to FIG. 8. the reference
gamma voltage setting part 315-7 sets the reference gamma
voltage data (RGVD) by correcting the reference gamma
voltage value (RGVV) supplied from the reference gamma
voltage value setting part 315-3 in accordance with the
gamma compensation value (Ggain) supplied from the
gamma compensation value generating part 315-6. In this
case, the reference gamma voltage setting part 315-7 may
generate the reference gamma voltage data (RGVD) by mul-
tiplying the reference gamma voltage value (RGVV) and the
gamma compensation value (Ggain).

[0073] The timing controller 210 according to the second
embodiment of the present invention enables to maintain the
peak luminance of image, to reduce the unnecessary power
consumption and to extend the lifespan of the organic light
emitting diode (OLED) by varying the driving voltage
(ELVDD) supplied to the display panel 100 in accordance
with the maximum grayscale value and the peak luminance
value calculated from the frame video data (RGB), and also
compensating for the gamma voltage through the gamma
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compensation value (Ggain) in accordance with the driving
voltage deviation (AELVDD) based on the varied driving
voltage (ELVDD).

[0074] According to one or more embodiments of the
present invention, the peak luminance of image is maintained
and the power consumption is reduced by varying the driving
voltage (ELVDD) supplied to the display panel 100 on the
basis of the frame video data (RGB). Particularly, it is pos-
sible to reduce the unnecessary power consuniption occurring
in the image with the low peak luminance. Accordingly, the
organic light emitting display device according to the present
invention enables to reduce the power consumption and also
to extend the lifespan of the organic light emitting diode
(OLED).

[0075] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel including a plurality of pixels respectively
formed in pixel regions defined by a plurality of gate
lines, data lines and driving voltage lines, wherein each
of the pixels includes an organic light emitting diode
which emits light by a current, and a pixel circuit having
a driving transistor for controlling a current flowing
from the corresponding driving voltage line to the cor-
responding organic light emitting diode on the basis of
data voltage supplied to the corresponding data line; and

a panel driver for converting frame video data into a data
voltage, supplying the data voltage to each of the pixels,
calculating a peak luminance value and a maximum
grayscale value by analyzing the frame video data, and
varying the driving voltage supplied to the driving volt-
age line on the basis of the peak luminance value and the
maximum grayscale value.

2. The organic light emitting display device according to
claim 1, wherein the panel driver controls a peak luminance of
image by the frame video data displayed on the display panel
using the peak luminance value.

3. The organic light emitting display device according to
claim 2, wherein the panel driver includes:

a timing controller for calculating the peak luminance
value and the maximum grayscale value by analyzing
the frame video data, generating reference gamma volt-
age data based on the peak luminance value, and gener-
ating driving voltage setting data based on the peak
luminance value and the maximum grayscale value;

areference gamma voltage generator for generating a plu-
rality of reference gamma voltages based on the refer-
ence gamma voltage data;

a data driver for converting the frame video data, which is
input from the timing controller on the basis of the
plurality of reference gamma voltages, into the data
voltage, and supplying the data voltage to the corre-
sponding data line;

a gate driver for sequentially supplying a gate signal to the
plurality of gate lines under control of the timing con-
troller; and
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a driving voltage supplier for generating the driving volt-
age corresponding to the driving voltage setting data,
and supplying the driving voltage to the plurality of
driving voltage lines.

4. The organic light emitting display device according to
claim 3, wherein the timing controller includes a peak lumi-
nance controller for generating the reference gamma voltage
data and the driving voltage setting data, and

wherein the peak luminance controller includes:

a representative value calculating part for calculating a
frame representative value by analyzing the frame
video data;

a peak luminance setting part for setting the peak lumi-
nance value based on the frame representative value;

a reference gamma voltage setting part for setting the
reference gamma voltage data to change the peak
luminance of image by the frame video data to the
peak luminance value on the basis of the peak lumi-
nance value;

a maximum grayscale value calculating part for calcu-
lating the maximum grayscale value by analyzing the
frame video data; and

a driving voltage setting part for generating the driving
voltage setting data based on the peak luminance
value and the maximum grayscale value.

5. The organic light emitting display device according to
claim 4, wherein the driving voltage setting part generates the
driving voltage value corresponding to the peak luminance
value, generates the grayscale compensation value corre-
sponding to the maximum grayscale value, and generates the
driving voltage setting data by reflecting the grayscale com-
pensation value on the driving voltage value.

6. The organic light emitting display device according to
claim 5, wherein the driving voltage setting part generates the
driving voltage value by using a first look-up table in which
the driving voltage value is mapped in accordance with the
peak luminance value, and generates the grayscale compen-
sation value by using a second look-up table in which the
grayscale compensation value for additionally reducing the
driving voltage is mapped in accordance with the maximum
grayscale value.

7. The organic light emitting display device according to
claim 2, wherein the panel driver includes:

a timing controller for calculating the peak luminance
value and the maximum grayscale value by analyzing
the frame video data, generating driving voltage setting
data based on the peak luminance value and the maxi-
mum grayscale value, and generating reference gamma
voltage data based on the peak luminance value and the
driving voltage setting data;

a reference gamma voltage generator for generating a plu-
rality of reference gamma voltages based on the refer-
ence gamma voltage data;

a data driver for converting the frame video data, which is
input from the timing controller on the basis of the
plurality of reference gamma voltages, into the data
voltage, and supplying the data voltage to the corre-
sponding data line;

a gate driver for sequentially supplying a gate signal to the
plurality of gate lines under control of the timing con-
troller; and
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a driving voltage supplier for generating the driving volt-
age corresponding to the driving voltage setting data,
and supplying the driving voltage to the plurality of
driving voltage lines.

8. The organic light emitting display device according to
claim 7, wherein the timing controller includes a peak lumi-
nance controller for generating the reference gamma voltage
data and the driving voltage setting data, and

wherein the peak luminance controller includes:

a representative value calculating part for calculating a
frame representative value by analyzing the frame
video data;

a peak luminance setting part for setting the peak lumi-
nance value based on the frame representative value;

areference gamma voltage value setting part for setting
a reference gamma voltage value to change the peak
luminance of image by the frame video data to the
peak luminance value on the basis of the peak lumi-
nance value;

a maximum grayscale value calculating part for calcu-
lating the maximum grayscale value by analyzing the
frame video data;

a driving voltage setting part for generating the driving
voltage setting data based on the peak luminance
value and the maximum grayscale value;

a gamma compensation value generating part for gener-
ating a gamma compensation value based on the driv-
ing voltage setting data; and

a reference gamma voltage setting part for setting the
reference gamma voltage data by correcting the ref-
erence gamma voltage value based on the gamma
compensation value.
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9. The organic light emitting display device according to
claim 8, wherein the driving voltage setting part generates the
driving voltage value corresponding to the peak luminance
value, generates the grayscale compensation value corre-
sponding to the maximum grayscale value, and generates the
driving voltage setting data by reflecting the grayscale com-
pensation value on the driving voltage value.

10. The organic light emitting display device according to
claim 9, wherein the driving voltage setting part generates the
driving voltage value by using a first look-up table in which
the driving voltage value is mapped in accordance with the
peak luminance value, and generates the grayscale compen-
sation value by using a second look-up table in which the
grayscale compensation value for additionally reducing the
driving voltage is mapped in accordance with the maximum
grayscale value.

11. The organic light emitting display device according to
claim 8, wherein the gamma compensation value generating
part calculates a data deviation between the reference driving
voltage data and the driving voltage setting data, and gener-
ates the gamma compensation value based on the calculated
data deviation.

12. The organic light emitting display device according to
claim 11, wherein the gamma compensation value generating
part generates the gamma compensation value by using a
third look-up table in which the gamma compensation value
is mapped in accordance with the data deviation, and the
gamma compensation value is increased according to the
increase of data deviation.
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