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removing motion blurring and preventing deterioration in
brightness and an increase in power consumption, and a
driving method thereof. The organic light emitting display
apparatus includes: a plurality of pixels, each pixel including
an organic light emitting device (OLED) and a pixel circuit;
a data driver applying a data signal to a plurality of data lines
connected to the pixels; a scan driver applying a selection
signal to a plurality of selection scan lines connected to the
pixels; a double speed timing generator doubling a frame
frequency and applying a double speed frame signal to the
scan driver; and a data signal converter doubling an input
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 2006-73768, filed on Aug. 4, 2006,
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] An aspect of the present invention relates to an
organic light emitting display apparatus, capable of remov-
ing motion blurring and preventing deterioration in bright-
ness and increase in consumption power, and a driving
method thereof.

[0004] 2. Description of the Related Art

[0005] In general, light emitting display apparatuses dis-
play images using emissive devices. Such light emitting
display apparatuses are classified into inorganic light emit-
ting display apparatuses having a light emitting layer made
of an inorganic material, and organic light emitting display
apparatuses having a light emitting layer made of an organic
material.

[0006] In an organic light emitting display apparatus,
electrons and holes injected into an organic thin film through
cathodes and anodes are recombined to form excitons, and
light having a specific wavelength is emitted from the
excitons.

[0007] The organic thin film has a multi-layer structure
including a hole transport layer, a light emitting layer, and an
electron transport layer, in order to improve light-emitting
efficiency. Also, the organic thin film includes an electron
injection layer or a hole injection layer in order to improve
injection efficiency of electrons or holes and distribute the
electrons and holes uniformly.

[0008] Driving methods of the organic light emitting dis-
play apparatus are classified into a passive matrix method
and an active matrix method. In the passive matrix method,
lines are sequentially selected and driven using an organic
light emitting display apparatus in which anodes and cath-
odes are formed in a manner to intersect each other. The
organic light emitting display apparatus driven by the pas-
sive matrix method has a simple structure which can be
easily implemented. However, such an organic light emitting
display apparatus consumes a large amount of current when
driving a large screen, and a driving time of each light
emitting device in a frame is short.

[0009] The active matrix method controls the amount of
current which flows through respective light emitting
devices, using active devices. The active devices may be thin
film transistors (TFTs). The active matrix method consumes
a small amount of current and has a long light emitting time,
however, this method has a problem of motion blurring.
[0010] Motion blurring or blurring motion is a phenom-
enon in which pictures overlap or appear blurry when they
move on the screen. The blurring motion affects organic
light emitting display apparatuses and liquid crystal display
apparatuses driven by the active matrix method, but has no
effect on impulse type display apparatuses such as cathode
ray tubes (CRT).
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[0011] In the case of the impulse type display apparatuses,
as illustrated in FIG. 1, by momentarily displaying light
corresponding to different amounts of brightness to each
pixel, afterimages are reduced. Meanwhile, in hold type
display apparatuses, as illustrated in FIG. 2, by continuously
displaying light, corresponding to an amount of brightness
required for display, during a constant time to each pixel,
afterimages are increased.

[0012] In order to improve motion blurring of the hold
type display apparatuses, an impulse type driving method
similar to a CRT display method has been developed. FIG.
3 is a graph illustrating an example in which the impulse
type driving method is applied to a conventional hold type
display apparatus. Referring to FIG. 3, in the hold type
display apparatus, black frame images are inserted between
suiccessive frame images in order to implement the impulse
type driving method.

[0013] However, an average brightness of the entire screen
is reduced by the amount of the inserted black frame images.
To solve this problem, current flowing through light-emit-
ting diodes is increased when moving pictures are driven,
however, this increase in current also increases power con-
sumption.

SUMMARY OF THE INVENTION

[0014] An aspect of the present invention provides an
organic light emitting display apparatus, capable of remov-
ing motion blurring and preventing deterioration in bright-
ness and an increase in power consumption, and a driving
method thereof.

[0015] According to an aspect of the present invention,
there is provided an organic light emitting display apparatus
including: a plurality of pixels, each pixel including an
organic light emitting device (OLED) and a pixel circuit; a
data driver applying a data signal to a plurality of data lines
connected to the pixels; a scan driver applying a selection
signal to a plurality of selection scan lines connected to the
pixels; a double speed timing generator doubling a frame
frequency and applying a double speed frame signal to the
scan driver; and a data signal converter doubling an input
data signal, dividing one frame into two frames, applying a
first data signal having a level higher than a level of the input
data signal in one frame of the two frames, and applying a
second data signal having a level lower than the level of the
input data signal in the other frame of the two frames.
[0016] According to another aspect of the present inven-
tion, the organic light emitting display apparatus further
includes an emission driver applying an emission signal to
a plurality of emission scan lines connected to the pixels.
[0017] According to another aspect of the present inven-
tion, the double speed timing generator doubles the frame
frequency to generate the double speed frame signal, and
applies the double speed frame signal to the emission driver.
[0018] According to another aspect of the present inven-
tion, the organic light emitting display apparatus further
includes a data synchronization emission control signal
generator generating an emission control signal synchro-
nized with the input data signal and applying the emission
control signal to the emission driver.

[0019] According to another aspect of the present inven-
tion, a level difference between the first data signal and the
input data signal is equal to a level difference between the
second data signal and the input data signal.
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[0020] According to another aspect of the present inven-
tion, the selection scan lines include a first selection scan
line and a second selection scan line, the pixel circuit
includes a first switching transistor, a second switching
transistor, a first capacitor, a second capacitor, and a driving
transistor, the first switching transistor transfers a data
voltage applied to the plurality of data lines in response to
a first selection signal applied to the first selection scan line,
the first capacitor stores a voltage corresponding to a thresh-
old voltage of the driving transistor, the second capacitor
stores a voltage corresponding to the transferred data volt-
age, the second switching transistor connects a terminal of
the first capacitor to a power supply line, in response to a
second selection signal applied to the second selection scan
line, and the driving transistor supplies a current from the
power supply line to the organic light emitting device, in
correspondence to the voltages stored in the first capacitor
and the second capacitor.

[0021] According to another aspect of the present inven-
tion, the pixel circuit further includes a third switching
transistor diode-connecting the driving transistor in response
to the second selection signal.

[0022] According to another aspect of the present inven-
tion, the organic light emitting display apparatus further
includes an emission driver applying an emission signal to
the plurality of emission scan lines connected to the pixels,
wherein the pixel circuit further includes a fourth switching
transistor disconnecting the organic light emitting device
from the driving transistor, in response to the emission signal
applied to the emission scan lines.

[0023] According to another aspect of the present inven-
tion, there is provided an organic light emitting display
apparatus including: a plurality of pixels, each pixel having
an organic light emitting device and a pixel circuit; a data
driver applying a data signal to a plurality of data lines
connected to the pixels; a scan driver applying a selection
signal to a plurality of selection scan lines connected to the
pixels; a double speed timing generator doubling a frame
frequency and applying a double speed frame signal to the
scan driver; and a data signal converter doubling an input
data signal, dividing a frame into two frames, and applying
a signal with a triangular wave over the two frames.

[0024] According to another aspect of the present inven-
tion, the data signal converter applies a signal gradually
rising from a first level lower than a level of the input data
signal to the level of the input data signal in a first frame of
the two frames, and applies a signal gradually falling from
the level of the input data signal to a second level lower than
the level of the input data signal in a second frame of the two
frames.

[0025] According to another aspect of the present inven-
tion, the first level is equal to the second level.

[0026] According to another aspect of the present inven-
tion, the organic light emitting display apparatus further
includes an emission driver applying an emission signal to
a plurality of emission scan lines connected to the pixels.
[0027] According to another aspect of the present inven-
tion, the double speed timing generator doubles the frame
frequency to generate the double speed frame signal, and
applies the double speed frame signal to the emission driver.
[0028] According to another aspect of the present inven-
tion, the organic light emitting display apparatus further
includes a data synchronization emission control signal
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generator generating an emission control signal synchro-
nized with a data signal and applying the emission control
signal to the emission driver.

[0029] According to another aspect of the present inven-
tion, there is provided a driving method of an organic light
emitting display apparatus, including: doubling a frame
frequency of signals applied to pixels of an organic light
emitting display and dividing one frame into two frames;
and applying a first data signal having a level higher than a
level of an input data signal in one frame of the two frames
and applying a second data signal having a level lower than
the level of the input data signal in the other frame of the two
frames.

[0030] According to another aspect of the present inven-
tion, a level difference between the first data signal and the
input data signal is equal to a level difference between the
second data signal and the input data signal.

[0031] According to another aspect of the present inven-
tion, there is provided a driving method of an organic light
emitting display apparatus including: doubling a frame
frequency of signals applied to pixels of the organic light
emitting display apparatus and dividing one frame into two
frames; and applying a data signal with a triangular wave
over the two frames.

[0032] According to another aspect of the present inven-
tion, a signal gradually rising from a first level lower than a
level of an input data signal to the level of the input data
signal is applied in a first frame of the two frames, and a
signal gradually falling from the level of the input data
signal level to a second level lower than the level of the input
data signal is applied in a second frame of the two frames.
[0033] According to another aspect of the present inven-
tion, the first level is equal to the second level.

[0034] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] These and/or other aspects and advantages of the
invention will become apparent and more readily appreci-
ated from the following description of the embodiments,
taken in conjunction with the accompanying drawings of
which:

[0036] FIG. 1 is a graph explaining a display method
performed by a conventional impulse type display appara-
tus;

[0037] FIG. 2 is a graph explaining a display method
performed by a conventional hold type display apparatus;
[0038] FIG. 3 is a graph illustrating an example in which
an impulse type driving method is applied to a conventional
hold type display apparatus;

[0039] FIG. 4 is a block diagram of an organic light
emitting display apparatus according to an embodiment of
the present invention;

[0040] FIG. 5 is a circuit diagram of a pixel which is used
in the organic light emitting display apparatus illustrated in
FIG. 4, according to an embodiment of the present inven-
tion;

[0041] FIG. 6 is timing diagrams of conventional driving
signals that are output to emission scan lines and selection
scan lines driving a pixel circuit illustrated in FIG. 5,
[0042] FIG. 7 is timing diagrams of driving signals that are
output to emission scan lines and selection scan lines driving
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a pixel circuit illustrated in FIG. 5, according to an embodi-
ment of the present invention;

[0043] FIG. 8A is a timing diagram of a driving signal
according to a conventional driving method, which is output
to data lines of an organic light emitting display apparatus;
[0044] FIG. 8B is a timing diagram of a driving signal
according to a conventional double speed driving method,
which is output to data lines of an organic light emitting
display apparatus;

[0045] FIG. 8C is a timing diagram of a driving signal that
is output to data lines of an organic light emitting display
apparatus, according to an embodiment of the present inven-
tion; and

[0046] FIG. 8D is a timing diagram of a driving signal that
is output to data lines of an organic light emitting display
apparatus, according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0047] Reference will now be made in detail to the present
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiments are described below in order to explain
the present invention by referring to the figures.

[0048] FIG. 4 is a block diagram of an organic light
emitting display apparatus according to an embodiment of
the present invention.

[0049] Referring to FIG. 4, the organic light emitting
display apparatus includes an image display unit 41, a scan
driver 42, an emission driver 43, a data driver 44, a double
speed timing generator 46, a data signal converter 47, and a
data synchronization emission control signal generator 48.
[0050] The image display unit 41 includes NxM pixels 45,
N first scan lines S1[1] through S1[N] formed in a row
direction, N second scan lines S2[1] through S2[N], N
emission scan lines E[1] through E[N], M data lines D[1]
through D[M] formed in a column direction, and M power
supply lines V(1] through V[M]. The first scan lines S1[1]
through S1[N], the second scan lines S2[1] through S2[N],
and the emission scan lines E[1] through E[N] transfer a first
selection signal, a second selection signal, and an emission
signal, respectively, to the pixels 45. Also, the data lines
D1[1] through D[M] and the power supply lines V[1]
through V[M] transfer a data signal and a supply voltage,
respectively, to the pixels 45.

[0051] The data driver 44 applies the data signal to the
data lines D1 through D[M]. The data signal can be output-
ted from a voltage source or a current source in the data
driver 44.

[0052] The scan driver 42 applies the first selection signal
and the second selection signal to the first scan lines S1]1]
through S1[N] and the second scan lines S2[1] through
S2[N], respectively. The first and second selection signals
are sequentially applied to the first scan lines S1[1] through
S1[N] and the second scan lines S2[1] through S2[N],
respectively. The data signal is applied to a pixel circuit in
synchronization with the first and second selection signals.
[0053] The emission driver 43 applies the emission signal
to the emission scan lines E[1] through E[N]. A driving
current is applied to an organic light emitting device, accord-
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ing to a voltage stored in a storage device (a capacitor) of the
pixel circuit by the emission signal, so that the organic light
emitting device emits light.

[0054] The double speed timing generator 46 doubles a
frame frequency and applies the resultant frame signal to the
scan driver 42 and/or the emission driver 43.

[0055] In general, the organic light emitting display appa-
ratus is driven at a frame frequency of 60 Hz. In this case,
the double speed timing generator 46 doubles the frame
frequency of 60 Hz to 120 Hz, and applies the resultant
frame signal to the scan driver 42 and/or emission driver 43.
[0056] The data signal converter 47 doubles an input data
signal, divides a frame to two frames, applies a first data
signal having a level higher than that of the input data signal
to one frame, and applies a second data signal having a level
lower than that of the input data signal to the other frame.
[0057] Preferably, a level difference between the first data
signal and the input data signal is equal to a level difference
between the second data signal and the input data signal.
[0058] Also, the data signal converter 47 doubles the input
data signal, divides a frame to two frames, and applies a
signal with a triangular wave over the two frames.

[0059] The signal with the triangular wave may be a signal
which gradually rises from a first level lower than the level
of the input data signal to the level of the input data signal
in the first frame of the two frames, and then gradually falls
from the level of the input data signal to a second level lower
than the level of the input data signal in the second frame of
the two frames. The first level may be equal to the second
level.

[0060] The data signal converter 47 can be a micom or a
Field Programmable Gate Array (FPGA).

[0061] The data synchronization emission control signal
generator 48 generates an emission control signal synchro-
nized with the input data signal, and applies the emission
control signal to the emission driver 43.

[0062] The scan driver 42, the emission driver 43, and/or
the data driver 44 can be electrically connected to an image
display unit 41 such as a display panel, through wire
bonding, etc., and can also be mounted as chips on a tape
carrier package (TCP), etc., which is electrically connected
to the image display unit 41. Also, the scan driver 42, the
emission driver 43, and/or the data driver 44 can be mounted
as chips on a flexible printed circuit (FPC) or a film, etc,
which is attached and electrically connected to the image
display unit 41. The structure is generally called a chip on
film (COF) structure. Also, the scan driver 42, the emission
driver 43, and/or the data driver 44 can be directly mounted
on a glass substrate of the image display unit 41, or can be
installed in a driving circuit which includes scan lines, data
lines, and TFTs formed on the glass substrate.

[0063] FIG. 5 is a circuit diagram of a pixel 45 which is
used in the organic light emitting display apparatus illus-
trated in FIG. 4, according to an embodiment of the present
invention.

[0064] Referring to FIG. 5, the pixel 45 includes an
organic light emitting device (OLED) and a pixel circuit.
The pixel circuit includes a driving transistor MD, first
through fourth transistors MS1 through MS4, and first and
second capacitors C1 and C2. Each of the driving transistor
MD and the first through fourth transistors MS1 through
MS4 includes a gate, a source, and a drain. Each of the first
and second capacitors C1 and C2 includes a first terminal
and a second terminal.
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[0065] The gate of the first switching transistor MS1 is
connected to the first scan line S1[n], the source of the first
switching transistor MS1 is connected to the data line D[m],
and the drain of the first switching transistor MS1 is con-
nected to the first node N1. The first switching transistor
MS1 applies a data voltage applied to the data line D[m] to
the first node N1, in response to a first selection signal
applied to the first scan line S1[n].

[0066] The gate of the second switching transistor MS2 is
connected to the second scan line S2[n], the source of the
second switching transistor MS2 is connected to the power
supply line V[m], and the drain of the second switching
transistor MS2 is connected to the first node N1. The second
switching transistor MS2 applies a supply voltage, applied
to the power supply line V[m], to the first node N1, in
response to a second selection signal applied to the second
scan line S2[n].

[0067] The gate of the third switching transistor MS3 is
connected to the second scan line S2[n], the source of the
third switching transistor MS3 is connected to the third node
N3, and the drain of the third switching transistor MS3 is
connected to a second node N2. The third switching tran-
sistor MS3 connects the gate and drain of the driving
transistor MD, in response to a second selection signal
applied to the second scan line S2[n], thereby diode-con-
necting the driving transistor MD.

[0068] The gate of the fourth switching transistor MS4 is
connected to the emission scan line E[n], the source of the
fourth switching transistor MS4 is connected to a third node
N3, and the drain of the fourth switching transistor MS4 is
connected to the organic light emitting device (OLED). The
fourth switching transistor MS4 applies a current flowing
through the driving transistor MD to the organic light
emitting device (OLED), in response to an emission signal
applied to the emission scan line E[n].

[0069] The first terminal of the first capacitor C1 is
connected to the first node N1 and the second terminal of the
second capacitor C1 is connected to the second node N2.
The first capacitor C1 is charged according to a threshold
voltage of the driving transistor MD while the second and
third switching transistors MS2 and MS3 are turned on, and
maintains the threshold voltage while the second and third
transistors MS2 and MS3 are turned off.

[0070] The first terminal of the second capacitor C2 is
connected to the power supply line V[m] and the second
terminal of the second capacitor C2 is connected to the
second node N2. The second capacitor C2 is charged accord-
ing to a voltage obtained by subtracting the data voltage
from the supply voltage, while the first switching transistor
MS1 is turned on. The second capacitor C2 maintains the
voltage while the first switching transistor MS1 is turned off.
[0071] The gate of the driving transistor MD is connected
to the second node N2, the source of the driving transistor
MD is connected to the power supply line V[m], and the
drain of the driving transistor MD is connected to the third
node N3. The driving transistor MD applies to the organic
light emitting device (OLED) a current corresponding to a
voltage between the first terminal of the second capacitor C2
and the second terminal of the first capacitor C1, while the
fourth switching transistor MS4 is turned on.

[0072] FIG. 6 illustrates timing diagrams of conventional
driving signals that are output to emission scan lines and
selection scan lines for driving the pixel circuit illustrated in
FIG. 5.
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[0073] Hereinafter, the operation of the pixel circuit is
described with reference to FIGS. 5 and 6. Referring to
FIGS. 5 and 6, a first frame includes a first period T1, a
second period T2, and a third period T3.

[0074] 1In the first period T1, the second selection signal
s2[n] is “low”, and the first selection signal s1[n] and the
emission signal e[n] are “high”. Accordingly, the second and
third switching transistors MS2 and MS3 are turned on, and
the first and fourth switching transistors MS1 and MS4 are
turned off. In the first period T1, since a current flowing
through the driving transistor MD becomes O A, a voltage
V. between the gate and source of the driving transistor MD
becomes a threshold voltage, that is, -V ,,l, and a voltage of
the second terminal of the first capacitor C1 becomes
Vpp=IV . Since the second switching transistor MS2 is
turned on, a voltage of the first terminal of the first capacitor
C1 becomes V5. Accordingly, a voltage between the first
terminal and the second terminal of the first capacitor C1
becomes [V .

[0075] In the second period T2, the first selection signal
s1[n] is “low”, and the second selection signal s2[n] and the
emission signal e[n] are “high”. Accordingly, the first
switching transistor MS1 is turned on, and the second, third
and fourth switching transistors MS2, MS3, and MS4 are
turned off. In the second period T2, since a data voltage
V_ . is applied to the first terminal of the first capacitor C1,
a voltage of the second terminal of the first capacitor Cl1,
which is in a floating state, becomes VIV . Accord-
ingly, a voltage V5=V 1s charged between the first
terminal and the second terminal of the second capacitor C2.
[0076] In the third period T3 which is a light emitting
period, the emission signal e[n] is “low”, and the first and
second selection signals s1[n] and s2[n] are “high”. Accord-
ingly, the fourth switching transistor MS4 is turned on, and
the first, second and third switching transistors MS1, MS2
and MS3 are turned off. In the third period T3, since a
voltage between the gate and source of the driving transistor
MD is maintained by the first and second capacitors C1 and
(2, as seen in the following equation 1, a current I, -,
flowing through the organic light emitting device OLED can
be expressed by the following equation 2.

Vos=VparaVre-Vpo (1)
Torep=(B/2)(Vos— VTM)zz(ﬁ/ 2)Vop— VDATA)2 2
[0077] As expressed by the equation 2, the current flowing

through the organic light emitting device (OLED) of the
pixel illustrated in FIG. 6 corresponds to the voltage V-
V purs regardless of the threshold voltages of the driving
transistors MD. That is, since deviation of the threshold
voltages of the driving transistors MD is compensated by the
pixel circuit, the organic light emitting display apparatus can
achieve uniform display.

[0078] The driving signals illustrated in FIG. 6 have a
frequency of 60 Hz, and accordingly, one frame is about
16.7 ms.

[0079] FIG. 7 illustrates timing diagrams of driving sig-
nals that are output to emission scan lines and selection scan
lines for driving the pixel circuit illustrated in FIG. 5,
according to an embodiment of the present invention.
[0080] The driving signals illustrated in FIG. 7 have a
frequency of 120 Hz, and accordingly, one frame is about
8.33 ms. The driving method according to an aspect of the
present invention doubles a frame frequency of signals as
illustrated in FIG. 6 applied to pixels of the organic light
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emitting display apparatus, as illustrated in FIG. 7, thereby
dividing one frame into two frames. Here, it is possible to
divide one frame into two frames and apply a signal applied
to the original frame during each of the two frames.
[0081] Doubling of signals s1[n], s2[n], and e[n] applied
to the first scan lines S1[1] through S1[N], the second scan
lines S2[1] through S2[N], and the emission scan lines E[1]
through E[N] can be performed by the double speed timing
generator 46. Doubling of the signal d[m] applied to the data
lines D[1] through D[M] can be performed by the data signal
converter 47.

[0082] Referring to FIG. 7, a first data signal having a
level lower than that of an original signal is applied to one
frame of the two frames, and a second data signal having a
level higher than that of the original signal is applied to the
other frame of the two frames. In order to maintain bright-
ness as it is, it is preferable that a level difference between
the first data signal and the original signal be equal to a level
difference between the second data signal and the original
signal. The process can be performed by the data signal
converter 47.

[0083] The level of the signal e[n] applied to the emission
scan lines E[1] through E[N] is synchronized with the level
of the data signal d[ml].

[0084] FIG. 8A is a timing diagram of a conventional
driving signal that is output to data lines of an organic light
emitting display apparatus.

[0085] Referring to FIG. 8A, the conventional driving
signal has a frequency of 60 Hz, and one frame is about 16.7
ms. Light corresponding to an amount of brightness required
for display is continuously displayed for each pixel during
one frame.

[0086] In this case, as described above, motion blurring is
generated and reproduction of moving pictures deteriorates.
[0087] FIG. 8B is a timing diagram of a driving signal
according to a conventional double speed driving method,
which is output to data lines of an organic light emitting
display apparatus.

[0088] Referring to FIG. 8B, the driving signal has a
frequency of 120 Hz and one frame is about 8.33 ms. That
is, a frame frequency of signals applied to pixels of the
organic light emitting display apparatus is doubled so that
one frame as illustrated in FIG. 8A is divided into two
frames. However, in this case, when moving pictures are
displayed, motion blurring is generated.

[0089] FIG. 8Cis a timing diagram of a driving signal that
is output to data lines of an organic light emitting display
apparatus, according to an embodiment of the present inven-
tion.

[0090] Referring to FIG. 8C, a first data signal having a
level higher than that of an original signal is applied to the
first frame of two frames, and a second data signal having a
level lower than that of the original signal is applied to the
second frame of the two frames.

[0091] Alternatively, it is also possible that a first data
signal having a level higher than that of an original signal is
applied to the second frame of two frames, and a second data
signal having a level lower than that of the original is applied
to the first frame of the two frames.

[0092] If square waveforms with different levels are
applied as described above, it is possible to obtain effects
similar to those obtained by an impulse waveform applied to
an impulse type display apparatus and accordingly reduce
motion blurring.
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[0093] Referring to FIG. 8C, motion blurting and bright-
ness deterioration are prevented. Accordingly, significant
improvements can be obtained compared to the conventional
technique in which brightness deterioration occurs in order
to remove motion blurring and consumption power increases
in order to reduce brightness deterioration.

[0094] When a level difference between the first data
signal and the original signal is equal to a level difference
between the second data signal and the original signal, that
is, when an area A is equal to an area B, a uniform brightness
can be obtained compared to the cases of FIGS. 8A and 8B.
[0095] FIG. 8D is a timing diagram of a driving signal that
is output to data lines of an organic light emitting display
apparatus, according to another embodiment of the present
invention.

[0096] Referring to FIG. 8D, a data signal with a triangu-
lar wave is applied over two frames as described above with
reference to FIG. 8B. If a triangular wave is applied as
described above, it is possible to obtain effects more similar
to those obtained by an impulse waveform applied to an
impulse type display apparatus and accordingly further
reduce motion blurring.

[0097] In FIG. 8D, motion blurring and brightness dete-
rioration are prevented. Accordingly, significant improve-
ments can be obtained compared to the conventional tech-
nique in which brightness deterioration occurs in order to
remove motion blurring and consumption power increases in
order to reduce brightness deterioration.

[0098] Referring to FIG. 8D, in the first frame 0-t1 of two
frames, a signal gradually rising from a first level lower than
alevel of an original signal to the level of the original signal
is applied, and in the second frame t1-t2 of the two frames,
asignal gradually falling from the level of the original signal
to a second level lower than the level of the original signal
is applied. Here, the first level is equal to the second level.
[0099] Meanwhile, in the first frame 12-t3 of the following
two frames, a signal gradually rising from a third level lower
than the level of the original signal to the level of the original
signal level is applied, and in the second frame t3-t4 of the
two frames, a signal gradually falling from the level of the
original signal to a fourth level lower than the level of the
original signal is applied. Here, the third level can be
different from the fourth level.

[0100] An aspect of the present invention can also be
embodied as computer readable codes on a computer read-
able recording medium. The computer readable recording
medium is any data storage device that can store data which
can be thereafter read by a computer system. Examples of
the computer readable recording medium include read-only
memory (ROM), random-access memory (RAM),
CD-ROMs, magnetic tapes, floppy disks, optical data stor-
age devices, etc.

[0101] In an organic light emitting display apparatus and
a driving method thereof, according to an aspect of the
present invention, it is possible to remove motion blurring
generated when the organic light emitting display apparatus
is driven and prevent deterioration in brightness and an
increase in power consumption.

[0102] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.
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What is claimed is:

1. An organic light emitting display apparatus comprising:

a plurality of pixels, each pixel including an organic light
emitting device (OLED) and a pixel circuit;

a data driver inputting a data signal to a plurality of data
lines connected to the pixels;

a scan driver applying a selection signal to a plurality of
selection scan lines connected to the pixels;

a double speed timing generator doubling a frame fre-
quency and applying a double speed frame signal to the
scan driver; and

a data signal converter doubling the input data signal,
dividing one frame into two frames, applying a first
data signal having a level higher than a level of the
input data signal to one frame of the two frames, and
applying a second data signal having a level lower than
the level of the input data signal to the other frame of
the two frames.

2. The organic light emitting display apparatus of claim 1,
further comprising an emission driver applying an emission
signal to a plurality of emission scan lines connected to the
pixels.

3. The organic light emitting display apparatus of claim 2,
wherein the double speed timing generator doubles the
frame frequency to generate the double speed frame signal,
and applies the double speed frame signal to the emission
driver.

4. The organic light emitting display apparatus of claim 2,
further comprising a data synchronization emission control
signal generator generating an emission control signal syn-
chronized with the input data signal and applying the
emission control signal to the emission driver.

5. The organic light emitting display apparatus of claim 1,
wherein a level difference between the first data signal and
the input data signal is equal to a level difference between
the second data signal and the input data signal.

6. The organic light emitting display apparatus of claim 1,
wherein the selection scan lines comprise a first selection
scan line and a second selection scan line,

the pixel circuit comprises a first switching transistor, a
second switching transistor, a first capacitor, a second
capacitor, and a driving transistor,

the first switching transistor transfers a data voltage
applied to the plurality of data lines in response to a first
selection signal applied to the first selection scan line,

the first capacitor stores a voltage corresponding to a
threshold voltage of the driving transistor,

the second capacitor stores a voltage corresponding to the
transferred data voltage,

the second switching transistor connects a terminal of the
first capacitor to a power supply line, in response to a
second selection signal applied to the second selection
scan line, and

the driving transistor supplies a current from the power
supply line to the organic light emitting device, in
correspondence to the voltages stored in the first
capacitor and the second capacitor.

7. The organic light emitting display apparatus of claim 6,
wherein the pixel circuit further comprises a third switching
transistor diode-connecting the driving transistor in response
to the second selection signal.

8. The organic light emitting display apparatus of claim 6
wherein the pixel circuit further comprises a fourth switch-
ing transistor disconnecting the organic light emitting device
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from the driving transistor, in response to the emission signal
applied to the emission scan lines.

9. An organic light emitting display apparatus comprising:

a plurality of pixels, each pixel comprising an organic
light emitting device and a pixel circuit;

a data driver inputting a data signal to a plurality of data
lines connected to the pixels;

a scan driver applying a selection signal to a plurality of
selection scan lines connected to the pixels;

a double speed timing generator doubling a frame fre-
quency and applying a double speed frame signal to the
scan driver; and

a data signal converter doubling the input data signal,
dividing a frame into two frames, and applying the
input signal in a form of a triangular wave to the two
frames.

10. The organic light emitting display apparatus of claim

9, wherein the data signal converter applies a signal gradu-
ally rising from a first level lower than a level of the input
data signal to the level of the input data signal to a first frame
of the two frames, and applies a signal gradually falling from
the level of the input data signal to a second level lower than
the level of the input data signal to a second frame of the two
frames.

11. The organic light emitting display apparatus of claim
10, wherein the first level is equal to the second level.

12. The organic light emitting display apparatus of claim
10, further comprising an emission driver applying an emis-
sion signal to a plurality of emission scan lines connected to
the pixels.

13. The organic light emitting display apparatus of claim
12, wherein the double speed timing generator doubles the
frame frequency to generate the double speed frame signal,
and applies the double speed frame signal to the emission
driver.

14. The organic light emitting display apparatus of claim
12, further comprising a data synchronization emission
control signal generator generating an emission control
signal synchronized with the input data signal and applying
the emission control signal to the emission driver.

15. A driving method of an organic light emitting display
apparatus, comprising:

doubling a frame frequency of signals applied to pixels of
an organic light emitting display and dividing one
frame into two frames; and

applying a first data signal having a level higher than a
level of an input data signal to one frame of the two
frames and applying a second data signal having a level
lower than the level of the input data signal to the other
frame of the two frames.

16. The driving method of claim 15, wherein a level
difference between the first data signal and the input data
signal is equal to a level difference between the second data
signal and the input data signal.

17. A driving method of an organic light emitting display
apparatus comprising:

doubling a frame frequency of signals applied to pixels of
the organic light emitting display apparatus and divid-
ing one frame into two frames; and

applying a data signal in a form of a triangular wave to the
two frames.

18. The driving method of claim 17, wherein the data

signal gradually rising from a first level lower than a level
of an input data signal to the level of the input data signal is
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applied to a first frame of the two frames, and the data signal 19. The driving method of claim 17, wherein the first level
gradually falling from the level of the input data signal level is equal to the second level.

to a second level lower than the level of the input data signal

is applied to a second frame of the two frames. ok ok ko
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