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(57) ABSTRACT

An organic light emitting display device includes: a display
panel; a timing controller configured to receive image data
when a vertical sync signal is activated, to receive reference
data corresponding to the image data when the vertical sync
signal is deactivated, and to generate an emission control
signal in accordance with emission duty information of the
reference data; and an emission driver configured to supply
first and second emission powers to the display panel, and to
control a duration of a period during which a potential differ-
ence between the first and second emission powers is greater
than or equal to a reference value in accordance with the
emission control signal.

13 Claims, 5 Drawing Sheets
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE INCLUDING EMISSION DRIVER
AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0090183, filed on
Sep. 14, 2010, the entire content of which is incorporated
herein by reference.

BACKGROUND

1. Field

Embodiments of the present invention relate to an organic
light emitting display device and a driving method thereof.

2. Description of Related Art

Various flat display devices, which have reduced weight
and volume compared to the existing cathode ray tubes
(CRTs), have been developed. The flat display devices
include plasma display panels (PDPs), liquid crystal displays
(LCDs), field emission display devices (FEDs) and organic
light emitting display devices.

Among the flat display devices, the organic light emitting
display devices display images using organic light emitting
diodes (OLEDs). Each of the OLEDs includes an organic
material layer, being a light emitting material, between an
anode for injecting holes and a cathode for injecting elec-
trons. The OLEDs emit light through recombination of the
holes and the electrons that are injected into the organic
material layer. The brightness of the light emitted is con-
trolled by the amount of a current flowing to the OLED.

Due to a self emission characteristic, the organic light
emitting display devices have a fast response time and a low
power consumption without using a separate light source
such as a backlight.

SUMMARY

Embodiments of the present invention are directed to an
organic light emitting display device and a driving method
thereof, which controls the brightness and light emitting time
of a display panel.

Embodiments of the present invention provide an organic
light emitting display device including: a display panel; a
timing controller configured to receive image data when a
vertical sync signal is activated, to receive reference data
corresponding to the image data when the vertical sync signal
is deactivated, and to generate an emission control signal in
accordance with emission duty information of the reference
data; and an emission driver configured to supply first and
second emission powers to the display panel, and to control a
duration of a period during which a potential difference
between the first and second emission powers is greater than
or equal to a reference value in accordance with the emission
control signal.

The organic light emitting display device may further
include a data driver configured to apply a plurality of data
output voltages to a plurality of data lines coupled to the
display panel, wherein the timing controller may be config-
ured to convert a gray level value of the image data to con-
verted image data in accordance with gray level information
of the reference data, and wherein the data output voltages
may correspond to the converted image data.

The timing controller may be configured to control a gray
level range of the image data in accordance with the gray level
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information, and may be configured to convert the gray level
value of the image data in proportion to a control amount of
the gray level range.

The timing controller may be configured to receive, when
the vertical sync signal is deactivated, start notification data
for indicating a start of the reference data and end notification
data for indicating an end of the reference data.

The timing controller may be configured to block, when the
vertical sync signal is deactivated, data received before the
start notification data is received and after the end notification
data is received.

The vertical sync signal may be activated after being deac-
tivated for each frame.

The first emission power may be maintained at a first
potential, and the second emission power may swing between
the first potential and a second potential, the second potential
being lower than the first potential.

In still further embodiments, the second emission power
may be maintained at a first potential, and the first emission
power may swing between the first potential and a second
potential, the second potential being higher than the first
potential.

In another embodiment of the present invention, an organic
light emitting display device includes: a display panel
coupled to a plurality of data lines; a timing controller con-
figured to receive an input data signal including image data of
one frame and first and second reference data corresponding
to the image data during one period of a vertical sync signal,
to convert a gray level value of the image data to generate
converted image data in accordance with the first reference
data, and to generate an emission control signal in accordance
with the second reference data; a data driver configured to
apply a plurality of data output voltages corresponding to the
converted image data to the data lines; and an emission driver
configured to supply first and second emission powers to the
display panel, and to control a duration of a period when a
potential difference between the first and second emission
powers is greater than or equal to a reference value in accor-
dance with the emission control signal.

The timing controller may be configured to receive the
image data during an active period of the vertical sync signal,
and to receive the first and second reference data during an
inactive period of the vertical sync signal.

The timing controller may be configured to receive the first
and second reference data prior to the image data.

The timing controller may be configured to convert the
gray level value of the image data in accordance with a gray
level range of the image data which is controlled in accor-
dance with the gray level information.

The potential difference may occur due to a swing of a
potential of the first emission power or a swing of a potential
of the second emission power.

The input data signal may include start notification data for
indicating a start of the reference data and end notification
data for indicating an end of the reference data.

In still another embodiment of the present invention, a
method of driving organic light emitting display device
includes: receiving an input data signal including image data
and reference data corresponding to the image data; generat-
ing an emission control signal in accordance with emission
duty information of the reference data; controlling a duration
of a period when a potential difference between the first and
second emission powers is greater than or equal to a reference
value in accordance with the emission control signal; and
supplying the first and second emission powers to a display
panel.
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The method may further include: converting a gray level
value of the image data to generate converted image data in
accordance with gray level information of the reference data;
and applying a plurality of data output voltages correspond-
ing to the converted image data to the display panel.

During the receiving of the input data signal, the image data
may be received while a vertical sync signal is activated, and
the reference data may be received while the vertical sync
signal is deactivated.

During the receiving of the input data signal, the input data
signal may include start notification data for indicating a start
of the reference data, and end notification data for indicating
an end of the reference data.

The generating of the converted image data may include:
controlling a gray level range of the image data in accordance
with the gray level information; and converting the gray level
value of the image data in accordance with a control amount
of the gray level range.

In the controlling of the duration of the period, the potential
difference may occur due to a swing of the first emission
power or a swing of the second emission power.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of embodiments of the present inven-
tion, and are incorporated in and constitute a part of this
application. The drawings illustrate exemplary embodiments
of the present invention and, together with the description,
serve to explain principles of the present invention.

FIG. 1 is a block diagram illustrating an organic light
emitting display device according to an embodiment of the
present invention;

FIG. 2 is a circuit diagram illustrating a pixel of FIG. 1
according to an embodiment of the present invention;

FIG. 3 is a timing diagram for describing a method of
transmitting input data signal according to one embodiment
of the present invention;

FIG. 4 is a timing diagram for describing a method of
transmitting input data signal according to another embodi-
ment of the present invention;

FIG. 5 is an exemplary diagram showing brightness change
based on control of a data output voltage according to one
embodiment of the present invention; and

FIGS. 6 and 7 are timing diagrams showing a change of a
light emitting time based on control of an emission duty
according to embodiments of the present invention.

DETAILED DESCRIPTION

Exemplary embodiments of the present invention will be
described below in more detail with reference to the accom-
panying drawings. The present invention may, however, be
embodied in different forms and should not be construed as
being limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
present invention to those skilled in the art.

An organic light emitting display device according to
embodiments of the present invention receives reference data
for image data of one frame in the inactive period of a vertical
sync signal, and receives the image data in the active period of
the vertical sync signal. The organic light emitting display
device varies a data output voltage and an emission duty (or
an emission duty ratio) in accordance with the reference data
to control the brightness and light emitting time of a display
panel.
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That is, the organic light emitting display device according
to embodiments of the present invention performs a dimming
operation based on reference data received from the outside,
in the inactive period of the vertical sync signal.

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

FIG. 1 is a block diagram illustrating an organic light
emitting display device according to an embodiment of the
present invention.

Referring to FIG. 1, an organic light emitting display
device 100 includes a timing controller 110, ascan driver 120,
adata driver 130, an emission driver 140, and a display panel
150.

The timing controller 110 receives a vertical sync signal
Vsyne, a horizontal sync signal Hsyne and an input data
signal DATA that are transferred from the outside. Herein, the
input data signal DATA of a frame includes image data RGB
and reference data REF for the image data. The timing con-
troller 110 receives the reference data REF while the vertical
sync signal Vsync is deactivated, and receives the image data
RGB corresponding to the reference data REF while the
vertical sync signal Vsync is activated. This will be described
in more detail with reference to FIGS. 3 and 4.

The reference data REF includes gray level (or gray scale)
information for corresponding image data RGB, and the
emission duty (e.g., emission duty ratio) information of a
corresponding frame.

The timing controller 110 generates a scan control signal
SCS and a data control signal DCS in accordance with the
vertical sync signal Vsync and the horizontal sync signal
Hsyne. The timing controller 110 supplies the scan control
signal SCS to the scan driver 120 and supplies the data control
signal DCS to the data driver 130.

The timing controller 110 converts the gray level (e.g., the
gray scale value) of the image data RGB based on a gray level
range (e.g., a gray scale range) that is controlled in accor-
dance with the gray level information of the reference data
REF. For example, according to one embodiment of the
present invention, the gray level value of the image data RGB
is converted in proportion to a control amount of the gray level
range. The timing controller 110 supplies image data RGB'
(hereinafter referred to as converted image data) having a
converted gray level value to the data driver 130.

The timing controller 110 generates an emission control
signal ECS for controlling the light emitting time of a corre-
sponding frame in accordance with the emission duty infor-
mation of the reference data REF. The timing controller 110
supplies the emission control signal ECS to the emission
driver 140.

The scan driver 120 sequentially supplies a gate voltage to
gate lines GL1 to GLn, in accordance with the scan control
signal SCS supplied by the timing controller 110.

The data driver 130 supplies data output voltages corre-
sponding to the converted image data RGB' to data lines DL1
to DLm, in accordance with the data control signal DCS
supplied from the timing controller 110.

The emission driver 140 supplies first and second emission
powers ELVDD and ELVSS to the display panel 150. The
emission driver 140 controls a time when a potential differ-
ence (e.g., a voltage potential difference) equal to or greater
than a reference value occurs between the first and second
emission powers ELVDD and ELVSS, in accordance with the
emission control signal ECS supplied by the timing controller
110.

The display panel 150 is coupled to the scan driver 120
through the gate lines GL1 to GLn, and is coupled to the data
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driver 130 through the data lines DL1 to DLm. The display
panel 150 includes a plurality of pixels 151 that are arranged
in rows and columns (e.g., a matrix of rows and columns).
Each of the pixels 151 is coupled to a corresponding gate line
and a corresponding data line.

FIG. 2 is a circuit diagram illustrating a pixel of FIG. 1
according to one embodiment of the present invention. For
the sake of convenience, a pixel coupled to an nth gate line
GLn and an mth data line DLm is illustrated.

Referring to FIG. 2, the pixel 151 includes first and second
transistors M1 and M2, a storage capacitor C and an organic
light emitting diode OLED.

The first transistor M1 is a transfer transistor and is coupled
between the data line DLm and a first node N1. The first
transistor M1 is turned on by a gate voltage that is supplied
through the gate line GLn, and transfers a data output voltage,
which is supplied through the data line DLm, to the first node
N1. The data output voltage transferred to the firstnode N1 is
stored in the storage capacitor C that is coupled between the
first node N1 and a second node N2.

The second transistor M2 is a driving transistor and is
coupled between first and second emission power sources for
supplying the first and second emission powers ELVDD and
ELVSS, respectively. The second transistor M2 is turned on
by the data output voltage transferred to the first node N1 and
controls a driving current I flowing to the organic light emit-
ting diode OLED. The magnitude (or strength) of the driving
current I is determined in accordance with the data output
voltage. The brightness of the light emitted by the organic
light emitting diode OLED is proportional to the magnitude
of the driving current 1. Therefore, the brightness of the
organic light emitting diode OLED is also determined in
accordance with the data output voltage. As a result, because
the data output voltage corresponds to the converted image
data RGB!, the brightness of the light emitted by the organic
light emitting diode OLED may be controlled in accordance
with the gray level information of the reference data REF.
This will be described below in more detail with reference to
FIG. 5.

According to one embodiment of the present invention, the
organic light emitting diode OLED includes an organic mate-
rial layer, being a light emitting material, between an anode
for injecting holes and a cathode for injecting electrons. The
organic material layer is formed by stacking a Hole Injection
Layer (HIL), a Hole Transport Layer (HTL), an Emission
Layer (EML), an Electron Transport Layer (ETL) and an
Electron Injection Layer (FIL). Holes supplied through the
hole injection layer and the hole transport layer recombine
with electrons supplied through the electron injection layer
and the electron transport layer in the emission layer, thus
causing the organic light emitting diode OLED to emit light.

The organic light emitting diode OLED is coupled between
the second emission power source for supplying the second
emission power ELVSS and the second node N2. For
example, the anode of the organic light emitting diode OLED
is coupled to the second node N2, and the cathode of the
organic light emitting diode OLED is coupled to the second
emission power source for supplying the second emission
power ELVSS.

The driving current I flows through the organic light emit-
ting diode OLED to emit light. A potential difference greater
than or equal to a reference value between the first and second
emission power sources ELVDD and ELVSS is supplied for
the driving current to flow.

Accordingtoa Simultaneous Emission with Active Voltage
(SEAV) method, one frame includes an emission period (or
section) and a non-emission period (or section). Herein, the
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emission period is a period during which the organic light
emitting diode OLED emits light because a potential differ-
ence between the first and second emission powers ELVDD
and ELVSS is greater than or equal to the reference value.
Furthermore, the non-emission period is a period during
which the organic light emitting diode OLED does not emit
light because a potential difference between the first and
second emission powers ELVDD and ELVSS is not greater
than or equal to the reference value.

The duration of the emission period and the non-emission
period is controlled in accordance with the emission control
signal ECS (see FIG. 1) that is supplied by the timing con-
troller 110 (see FIG. 1). As a result, the duration of the
emission period and the non-emission period may be con-
trolled in accordance with the emission duty ratio information
of the reference data REF. In other words, an emission duty
ratio may be controlled according to the emission duty ratio
information of the reference data REF. This will be described
below in more detail with reference to FIGS. 6 and 7.

FIG. 3 is a timing diagram illustrating a method of trans-
mitting input data signal according to one embodiment of the
present invention. FI1G. 4 is a timing diagram for describing a
method of transmitting input data signal according to another
embodiment of the present invention. For the sake of conve-
nience, an input data signal that is transmitted for one period
of the vertical sync signal Vsync is illustrated.

Referring to FIG. 3, the input data signal DATA of one
frame that is received during one period of the vertical sync
signal Vsync includes first and second reference data REF1
and REF2, and image data RGB corresponding to the first and
second reference data. Herein, the first and second reference
data REF1 and REF2 are received prior to the corresponding
image data RGB while the vertical sync signal Vsync is
deactivated. Subsequently, the image data RGB correspond-
ing to the first and second reference data REF1 and REF2 are
received while the vertical sync signal Vsync is activated.

Referring to FIG. 4, the input data signal DATA of one
framethat is received for one period of the vertical sync signal
Vsync may further include a start notification data NS and an
end notification data NE.

Herein, the start notification data NS and the end notifica-
tion data NE are data for respectively notifying (or indicating)
the start and end of the first and second reference data REF1
and REF2. The start notification data NS and the end notifi-
cation data NE are received while the vertical sync signal
Vsyne is deactivated. According to one embodiment of the
present invention, the start notification data NS is received
before the first reference data REF1 is received, and the end
notification data NE is received after the second reference
data REF2 is received.

The timing controller 110 (see F1G. 1) blocks data received
before the start notification data NS is received and after the
end notification data NE is received, during the inactive
period of the vertical sync signal Vsync, and thus unnecessary
data is not received while the first and second reference data
REF1 and REF2 are received.

The input data signal according to an embodiment illus-
trated in FIG. 4 is substantially the same as the input data
signal in the embodiment illustrated in FIG. 3. Therefore, a
repetitive description thereof will be omitted.

Referring to FIGS. 3 and 4, as embodiments of the present
invention, the first reference data REF1 includes gray level
information, and the second reference data REF2 includes
emission duty (e.g., emission duty ratio) information. As the
inactive period of the vertical sync signal Vsync enlarges
(e.g., increases in length), the first and second reference data
REF1 and REF2 may include more detailed gray level infor-
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mation and emission duty information. This denotes that the
brightness and light emitting time of the display panel can be
controlled more accurately.

As described above, an organic light emitting display
device 100 according to an embodiment of the present inven-
tion receives information for controlling the brightness and
the light emitting time of the display panel from reference
data included in an input data signal. Therefore, the number of
control signal lines located between the outside and the
organic light emitting display device 100 for dimming the
display panel can be reduced.

FIG. 5 is an exemplary diagram showing brightness change
based on control of a data output voltage according to one
embodiment of the present invention.

Referring to FIGS. 1 and 5, for the sake of convenience, it
is assumed that the range of a data output voltage (hereinafter
referred to as a first output range) before brightness control is
less than or equal to a first peak voltage VP1, and the range of
a data output voltage (hereinafter referred to as a second
output range) after brightness control is less than or equal to
a second peak voltage VP2, the second peak voltage VP2
being lower than the first peak voltage VP1.

The gray level range (hereinafter referred to as a first gray
level range) of image data RGB corresponds to the first output
range, and the gray level range (hereinafter referred to as a
second gray level range) of converted image data RGB' cor-
responds to the second output range. Therefore, when the
gray level range of the image data RGB is controlled (e.g.,
converted) from the first gray level range to the second gray
level range according to gray level information of reference
data REF, the range of the data output voltage is also con-
trolled (e.g., converted) from the first output range to the
second output range.

The gray level value of the image data RGB is changed in
accordance with (e.g., proportion to) the control amount of a
gray level range. Furthermore, a data output voltage V_RGB
corresponding to the image data RGB is also changed in
accordance with (e.g., proportion to) the control amount of a
gray level range. For example, a relationship such as
“V_RGB:V_RGB'=first output range:second output
range=first gray level range:second gray level range” is estab-
lished between the data output voltage V_RGB correspond-
ing to the image data RGB and the data output voltage
V_RGB' corresponding to the converted image data RGB'.

As a result, the organic light emitting display device 100
according to an embodiment of the present invention controls
the data output voltage in accordance with the gray level
information of the reference data REF, thereby controlling
brightness of the display panel 150. In this way, by controlling
brightness, the organic light emitting display device 100
decreases power consumption and reduces the IR drop of the
driving transistor of each pixel, thereby increasing stability.

FIGS. 6 and 7 are timing diagrams showing a change of a
light emitting time based on control of an emission duty
according to embodiments of the present invention. For the
sake of convenience, the voltage levels of first and second
emission powers ELVDD and ELVSS during one frame are
shown.

Referring to FIG. 6, the first emission power ELVDD is
constant and the second emission power ELVSS swings,
wherein one frame is divided into an emission period and a
non-emission period.

Referring to FIG. 7, the second emission power ELVSS is
constant and the first emission power ELVDD swings,
wherein one frame is divided into an emission period and a
non-emission period.
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As described above with reference to FIG. 1, the emission
duty (or emission duty ratio) is controlled by the emission
control signal ECS that is generated in accordance with the
emission duty information of the reference data REF. Accord-
ing to one embodiment of the present invention, control ofthe
emission duty refers to control of the light emitting time.

Referring to FIGS. 1 and 6, according to one embodiment
of the present invention, by controlling the duty (or voltage)
of the second emission power ELVSS in accordance with the
emission control signal ECS, the light emitting time (e.g,,
duration of the light emission) of the display panel 150 may
be controlled to be in a range between a first light emitting
time tED1 and a second light emitting time tED2.

Referring to FIGS. 1 and 7, according to one embodiment
of the present invention, by controlling the duty (or voltage)
of the first emission power ELVDD in accordance with the
emission control signal ECS, the light emitting time (e.g.,
duration of the light emission) of the display panel 150 may
be controlled to be in a range between a second light emitting
time tED2 and a first light emitting time tED1.

The organic light emitting display device 100 according to
an embodiment of the present invention controls the emission
duty in accordance with the emission duty information of the
reference data REF, thereby controlling the light emitting
time of the display panel 150. In this way, the organic light
emitting display device 100 shortens a Motion Picture
Response Time (MPRT) by controlling the light emitting
time, thereby reducing motion blur when displaying a moving
image.

An organic light emitting display device and a driving
method thereof according to embodiments of the present
invention can reduce the number of the control signal lines for
dimming of the display panel. Moreover, by controlling
brightness, the organic light emitting display device and the
driving method decrease power consumption and reduce the
IR drop of the driving transistor of each of the pixels, thereby
increasing stability. Furthermore, the organic light emitting
display device and the driving method shorten the MPRT by
controlling a light emitting time, thereby reducing motion
blur when displaying a moving image.

The above-disclosed subject matter is to be considered
illustrative and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments, which fall within the true spirit and scope
of the present invention. Thus, to the maximum extent
allowed by law, the scope of the present invention is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel,

a timing controller configured to receive a vertical sync
signal, ahorizontal sync signal, and input data signal, the
input data signal comprising image data and reference
data generated prior to the image data in a frame, and the
timing controller configured to receive the image data
when the vertical sync signal is activated, to receive the
reference data corresponding to the image data when the
vertical sync signal is deactivated, and to generate an
emission control signal in accordance with emission
duty information of the reference data, the emission
control signal being configured to control an emission
time of the frame;

an emission driver configured to supply first and second
emission powers to the entire display panel, and to con-
trol a duration of a period during which a potential
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difference between the first and second emission powers
is greater than or equal to a reference value in accor-
dance with the emission control signal; and

a data driver configured to apply a plurality of data output
voltages to a plurality of data lines coupled to the display
panel,

wherein the reference data includes gray level information
for corresponding image data and the emission duty
information,

wherein the emission duty information is determined inde-
pendently of the gray level information,

wherein the timing controller is configured to convert a
gray level value of the image data to converted image
data in accordance with the gray level information of the
reference data,

wherein the data output voltages correspond to the con-
verted image data, and

wherein the timing controller is configured to control a
gray level range of the image data in accordance with the
gray level information, and is configured to convert the
gray level value of the image data in proportion to a
control amount of the gray level range.

2. The organic light emitting display device of claim 1,
wherein the timing controller is configured to receive, when
the vertical sync signal is deactivated, start notification data
for indicating a start of the reference data and end notification
data for indicating an end of the reference data.

3. The organic light emitting display device of claim 2,
wherein the timing controller is configured to block, when the
vertical sync signal is deactivated, data received before the
start notification data is received and after the end notification
data is received.

4. The organic light emitting display device of claim 1,
wherein the vertical sync signal is activated after being deac-
tivated for each frame.

5. The organic light emitting display device of claim 1,
wherein the first emission power is maintained at a first poten-
tial, and the second emission power swings between the first
potential and a second potential, the second potential being
lower than the first potential.

6. An organic light emitting display device comprising:

a display panel coupled to a plurality of data lines;

a timing controller configured to receive an input data
signal comprising image data of one frame and first and
second reference data corresponding to the image data
during one period of a vertical sync signal, to convert a
gray level value of the image data to generate converted
image data in accordance with the first reference data,
and to generate an emission control signal in accordance
with the second reference data, the emission control
signal being configured to control an emission time of
the one frame;

a data driver configured to apply a plurality of data output
voltages corresponding to the converted image data to
the data lines; and

an emission driver configured to supply first and second
emission powers to the display panel, and to control a
duration of a period when a potential difference between
the first and second emission powers is greater than or
equal to a reference value in accordance with the emis-
sion control signal,

wherein the duration of the period is the emission time of
the one frame,

wherein the timing controller receives the first and second
reference data prior to the image data in one frame,
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wherein the first reference data includes gray level infor-
mation for corresponding image data, and the second
reference data includes emission duty information,

wherein the emission duty information is determined inde-
pendently of the gray level information, and

wherein the timing controller is configured to convert the

gray level value of the image data in accordance with a
gray level range of the image data which is controlled in
accordance with the first reference data.

7. The organic light emitting display device of claim 6,
wherein the timing controller is configured

to receive the image data during an active period of the

vertical sync signal, and

to receive the first and second reference data during an

inactive period of the vertical sync signal.

8. The organic light emitting display device of claim 6,
wherein the potential difference occurs due to a swing of a
potential of the first emission power or a swing of a potential
of the second emission power.

9. The organic light emitting display device of claim 6,
wherein the input data signal comprises start notification data
for indicating a start of the reference data, and end notification
data for indicating an end of the reference data.

10. A method of driving organic light emitting display
device, the method comprising:

receiving an input data signal comprising image data of a

frame and reference data corresponding to the image
data, and wherein the reference data is received prior to
the image data;

generating an emission control signal in accordance with

emission duty information of the reference data, the
emission control signal being configured to control an
emission time of the frame;

controlling a duration of a period when a potential differ-

ence between first and second emission powers is greater
than or equal to a reference value in accordance with the
emission control signal;

supplying the first and second emission powers to a display

panel;

wherein the reference data including gray level informa-

tion for corresponding image data and the emission duty
information,

wherein the emission duty information is determined inde-

pendently of the gray level information,

converting a gray level value of the image data to generate

converted image data in accordance with the gray level
information of the reference data; and

applying a plurality of data output voltages corresponding

to the converted image data to the display panel,

wherein the generating of the converted image data com-

prises:

controlling a gray level range of the image data in accor-
dance with the gray level information; and

converting the gray level value of the image data in
accordance with a control amount of the gray level
range.

11. The method of claim 10, wherein during the receiving
of the input data signal, the image data is received while a
vertical sync signal is activated, and the reference data is
received while the vertical sync signal is deactivated.

12. The method of claim 11, wherein during the receiving
of the input data signal,

the input data signal comprises start notification data for

indicating a start of the reference data, and end notifica-
tion data for indicating an end of the reference data.
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13. The method of claim 10, wherein in the controlling the
duration of the period, the potential difference occurs due to
a swing of the first emission power or a swing of the second
emission power.
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