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An organic light emitting display device includes: pixels at
crossing regions of scan lines and data lines; 1 (i is a natural
number of 2 or more) blocks divided such that each of the
blocks includes two or more scan lines; a control driver con-
figured to supply a first control signal to i first control lines
coupled, respectively, to the i blocks, and to supply a second
control signal to i second control lines coupled, respectively,
to the i blocks; a scan driver configured to supply a scan signal
to the scan lines; and a data driver configured to supply a data
signal to the data lines, wherein the scan driver is configured
to supply the scan signals on a block-by-block basis, a
sequence of supplying the scan signals being supplied alter-
nately in a first direction and a second direction that is differ-

G09G 3/32 (2006.01) ent from the first direction.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0032174, filed on
Mar. 19, 2014, in the Korean Intellectual Property Office, the
entire contents of which are incorporated herein by reference
in their entirety.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate to anorganic light emitting display device and a method
of driving the organic light emitting display device.

[0004] 2. Description of the Related Art

[0005] With the development of information technology,
the importance of a display device that is a connection
medium between a user and information is increased (e.g.,
magnified). Thus, there is a growing tendency to use flat panel
display (FPD) devices such as liquid crystal display (LCD)
devices, organic light emitting display devices, or plasma
display panels (PDPs).

[0006] Among the FPD devices, the organic light emitting
display device displays images using organic light emitting
diodes (OLEDs) that generate light through the recombina-
tion of electrons and holes. The organic light emitting display
device has ahigh response speed and is driven with low power
consumption.

SUMMARY

[0007] Accordingly, aspects of embodiments of the present
invention provide an organic light emitting display device and
amethod of driving the organic light emitting display device,
which are intended to increase (e.g., improve) image quality.
[0008] According to an embodiment of the present inven-
tion, there is provided an organic light emitting display device
including: pixels at crossing regions of scan lines and data
lines; i (iis a natural number of 2 or more) blocks divided such
that each of the blocks includes two or more scan lines; a
control driver configured to supply a first control signal to i
first control lines coupled, respectively, to the i blocks, and to
supply a second control signal to i second control lines
coupled, respectively, to the i blocks; a scan driver configured
to supply a scan signal to the scan lines; and a data driver
configured to supply a data signal to the data lines, wherein
the scan driver is configured to supply the scan signals on a
block-by-block basis, a sequence of supplying the scan sig-
nals being such that the scan signals are supplied alternately
in afirst direction and a second direction that is different from
the first direction.

[0009] The first direction may correspond to a direction
from a top to a bottom of each of the blocks, and the second
direction may correspond to a direction from the bottom to the
top of each of the blocks.

[0010] The scan driver may be configured to control the
sequence of supplying the scan signals based on one or more
frames.

[0011] The scan signals may be concurrently supplied on
the block-by-block basis, and supply of the scan signals may
be sequentially interrupted.
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[0012] The supply of the scan signals on the block-by-
block basis may be interrupted in a sequence of the first
direction or the second direction.

[0013] The scan driver may include 1 block drivers to sup-
ply the scan signals on the block-by-block basis.

[0014] Each of the block drivers may include: stages
coupled, respectively, to ones of the scan lines included in an
associated block of the blocks; a first switch coupled between
a first output terminal of a last stage included in the associated
block and a second output terminal coupled to a next block of
the blocks; a second switch coupled between a first input
terminal of a first stage included in the associated block and a
second input terminal coupled to a previous block of the
blocks; a third switch coupled between the second output
terminal and a first output terminal of the first stage; and a
fourth switch coupled between the second input terminal and
a first input terminal of the last stage.

[0015] The first switch and the second switch may be con-
currently turned on or off, and the third switch and the fourth
switch may be concurrently turned on or off, and an ON
period of the first switch may not overlap an ON period of the
third switch.

[0016] The first switch and the second switch may be
turned on when the supply of the scan signals is interrupted in
the first direction, and the third switch and the fourth switch
may be turned on when the supply of the scan signals is
interrupted in the second direction.

[0017] The control driver and the scan driver may be inte-
grated into one driver, and the block driver may further
include a first control stage and a second control stage for
generating the first control signal and the second control
signal, respectively.

[0018] Thecontrol driver may be configured to sequentially
supply the first control signal to the i first control lines, and to
sequentially supply the second control signal to the 1 second
control lines in such a way as to overlap the first control signal
during a period.

[0019] The scan signal may be set to a voltage at which a
transistor in each of the pixels is turned on, and the first
control signal and the second control signal may be set to
voltages at which transistors in each of the pixels are turned
off.

[0020] The first control signal may be supplied to an i-th
block after the scan signal has been concurrently supplied to
scan lines at the i-th block, the second control signal may be
supplied to the i-th block after the first control signal has been
supplied, and supply of the second control signal may be
interrupted after supply of the first control signal has been
interrupted.

[0021] The datadriver may be configured to supply the data
signal to the data lines during a period when the first control
signal overlaps the second control signal, and to supply a
reference power as the data signal during a remaining period.
[0022] At least one pixel at each of the blocks may include:
an organic light emitting diode; a first transistor configured to
control a current that is supplied to the organic light emitting
diode from a first power source coupled to a first electrode of
the first transistor, in response to a voltage applied to a first
node; a second transistor coupled between the first node and
the data line, and configured to be turned on when the scan
signal is supplied; a third transistor coupled between the first
electrode of the first transistor and the first power source, the
third transistor configured to be turned off when the first
control signal is supplied and to be turned on in other cases; a
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fourth transistor coupled between a second electrode of the
first transistor and an anode electrode of the organic light
emitting diode, the fourth transistor configured to be turned
off when the second control signal is supplied and to be turned
onin other cases; a fifth transistor coupled between the anode
electrode of the organic light emitting diode and an initialized
power source, and configured to be turned on when the scan
signal is supplied; and a first capacitor and a second capacitor
coupled in series between the first node and the first power
source, wherein a second node that is a common terminal of
the first and second capacitors is electrically coupled to the
first electrode of the first transistor.

[0023] According to another embodiment of the present
invention there is provided, a method of driving an organic
light emitting display device including i (i is a natural number
of 2 or more) blocks, each of the blocks including a plurality
of pixels, the method including: concurrently compensating
for a threshold voltage of a driving transistor at each of the
pixels of each of the blocks; supplying scan signals to each of
the blocks and storing a voltage corresponding to a data signal
in the pixels of each of the blocks; and emitting light from the
pixels of each of the blocks, wherein the scan signals are
supplied to the blocks alternately in a first direction and a
second direction that is different from the first direction.
[0024] The first direction may correspond to a direction
from a top to a bottom of each of the blocks, and the second
direction may correspond to a direction from the bottom to the
top of each of the blocks.

[0025] A sequence of supplying the scan signals may be
changed to the first direction and the second direction based
on one or more frames.

[0026] The scan signals may be concurrently supplied to
scan lines included in each of the blocks, and supply of the
scan signals may be sequentially interrupted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as 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 example embodiments to those
skilled in the art.

[0028] Inthe drawing figures, dimensions may be exagger-
ated for clarity of illustration. It will be understood that when
an element is referred to as being “between” two elements, it
can be the only element between the two elements, or one or
more intervening elements may also be present. Like refer-
ence numerals refer to like elements throughout. Further,
when a first element is referred to as being coupled or con-
nected to a second element, the first element may be directly
coupled or connected to the second element or may be indi-
rectly coupled or connected to the second element through
one or more intervening elements.

[0029] FIG.1isaview illustrating an organic light emitting
display device according to an embodiment of the present
invention;

[0030] FIG. 2 is a view illustrating a pixel according to an
embodiment of the present invention;

[0031] FIG. 3 is a waveform diagram illustrating a method
of driving the pixel shown in FIG. 2, according to a first
embodiment of the present invention;
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[0032] FIG. 4A is a view illustrating a change in voltage of
a data line according to the driving waveform shown in FIG.
3;

[0033] FIG. 4B is a view schematically illustrating the
luminance of a block according to the driving waveform
shown in FIG. 3;

[0034] FIG. 5 is a waveform diagram illustrating a driving
method according to a second embodiment of the present
invention;

[0035] FIG. 6 is a view illustrating a scan driver according
to an embodiment of the present invention;

[0036] FIG. 7 is a view illustrating an embodiment of the
block driver shown in FIG. 6; and

[0037] FIG. 8 is a view illustrating another embodiment of
the block driver shown in FIG. 6.

DETAILED DESCRIPTION

[0038] Hereinafter, embodiments of the present invention
will be described in detail with reference to FIGS. 1 to 8.
[0039] FIG. 1isaview illustrating an organic light emitting
display device according to an embodiment of the present
invention.

[0040] Referring to FIG. 1, the organic light emitting dis-
play device according to the embodiment of the present
invention includes i (i is the natural number of 2 or more)
blocks 1441 to 144i, each block having a plurality of pixels,
pixels 142 being at (e.g., positioned at) a region (e.g., at
crossing regions) defined by scan lines S1 to Sij and data lines
D1 to Dm, a scan driver 110 configured to drive the scan lines
S1 to Sij, a control driver 120 configured to drive first control
lines CL11 to CL1i and second control lines CL.21 to CL2i
which are formed at respective blocks, a data driver 130
configured to drive the data lines D1 to Dm, and a timing
controller 150 configured to control the drivers 110, 120 and
130.

[0041] A display area 140 includes i blocks 1441 to 144;.
That is, the display area 140 is divided into two or more
blocks 1441 to 144i, and the pixels 142 included in the respec-
tive blocks 1441 to 144i concurrently (e.g., simultaneously)
undergo a threshold-voltage compensating step. If the thresh-
old voltage of the pixels 142 is compensated for on a block
basis, it is possible to decrease (e.g., minimize) a time to
compensate for the threshold voltage, in addition to reliably
compensating for the threshold voltage of the pixels 142. In
embodiments of the present invention, each of the blocks
1441 to 144i includes at least two scan lines.

[0042] The respective blocks 1441 to 144 are coupled to
different first control lines (associated ones of CL.11 to CL1i)
and to different second control lines C1.21 to CL2/. Thus, the
ifirst control lines CL11 to CL1/ and the 1 second control lines
CL21 to CL2i are formed at the display area (e.g., a display
unit or a display region) 140. The pixels 142 formed at the i-th
block 144 are coupled to the i-th first control line CL1/ and
the i-th second control line CL2i in common.

[0043] The control driver 120 is configured to sequentially
provide first control signals to the first control lines CL11 to
CL1i, and to sequentially provide second control signals to
the second control lines CL21 to CL2i. In this regard, the
second control signal is provided to the i-th second control
line CL2i after the first control signal has been provided to the
i-th first control line CL1i, and the supply of the second
control signal is interrupted after the supply of the first control
signal has been interrupted. The first and second control sig-
nals provided to the first control lines CL11 to CL1i and the
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second control lines CL.21 to CL2i are set to a voltage (e.g. a
high voltage) at which a transistor included in each of the
pixels 142 may be turned off.

[0044] The scan driver 110 is configured to provide scan
signals to the scan lines S1 to Sij. Here, the scan driver 110
provides the scan signal on a block-by-block basis. For
instance, before the first control signal is provided to the first
control line CL11 located at a first position at the first block
1441, the scan driver 110 concurrently (e.g., simultaneously)
provides the scan signal to the scan lines S1 to Sjlocated at the
firstblock 1441. The scan driver 110 maintains the scan signal
provided to the scan lines S1 to Sj until the first control signal
provided to the first control line CL11 located at the first
position overlaps the second control signal provided to the
second control line CL21 located at the first position. Subse-
quently, the scan driver 110 sequentially interrupts the supply
of the scan signal to the scan lines S1 to Sj located at the first
block 1441 while charging or supplying the pixels 142 with a
voltage corresponding to a desired data signal.

[0045] In this regard, the sequence of providing the scan
signal to the scan lines S1 to Sj, namely; the sequence of
interrupting the supply of the scan signal is established in a
first direction or a second direction that is different from the
first direction. For instance, the scan driver 110 may control
the sequence of interrupting the supply of the scan signal,
based on at least one frame, alternately in the first direction or
second direction. This will be described below in detail. In
addition, the first direction corresponds to a direction from a
top to a bottom of the block, while the second direction
corresponds to a direction from the bottom to the top of the
block. Further, the scan signal is set to a voltage (e.g. a low
voltage)at which the transistor included in the pixels 142 may
be turned on.

[0046] The data driver 130 is configured to provide a data
signal to the data lines D1 to Dm in response to the supply of
the scan signal being sequentially interrupted. Then, the data
signalis provided to the pixels 142 selected by the scan signal.
Further, the data driver 130 provides the voltage of a reference
power to the data lines D1 to Dm during at least some of a
period when no data signal is provided. Here, the reference
power may be a voltage within the voltage range of the data
signal.

[0047] Thepixels 142 are located at the region (e.g., cross-
ing regions) defined by the scan lines S1 to Sij and the data
lines D1 to Dm. The pixels 142 generate light of a set lumi-
nance (e.g., a predetermined luminance) while controlling a
current flowing from a first power source ELVDD through an
OLED to a second power source ELVSS in response to the
data signal.

[0048] Although it is illustrated in the above description
that the first control lines CL11 to CL1i and the second
control lines CL.21 to CL2i are driven by the control driver
120, the present invention is not limited thereto. For example,
the first control lines CL11 to CL1i and the second control
lines CL21 to CL2i may be driven by the scan driver 110.

[0049] The timing controller 150 is configured to control
the scan driver 110, the control driver 120 and the data driver
130.

[0050] FIG. 2 is a view illustrating the pixel according to
the embodiment of the present invention illustrated in FIG. 1.
For the convenience of description, FIG. 2 illustrates the pixel
that is coupled to the m-th data line Dm and the first scan line
S1.
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[0051] Referring to FIG. 2, the pixel 142 according to the
present embodiment of the present invention includes an
OLED, and a pixel circuit 146 controlling the current that is
provided to the OLED.

[0052] An anode electrode of the OLED is coupled to the
pixel circuit 146, while a cathode electrode thereofis coupled
to the second power source ELVSS. Such an OLED generates
light of a set luminance (e.g., a predetermined luminance)
depending on the current provided from the pixel circuit 146.
In order to allow current to flow in the OLED, the second
power source ELVSS may be set to a voltage that is lower than
that of the first power source ELVDD.

[0053] The pixel circuit 146 is configured to control the
current that is provided to the OLED, in response to the data
signal. To this end, the pixel circuit 146 is provided with first
to fifth transistors M1 to M5, a first capacitor C1 and a second
capacitor C2.

[0054] A first electrode of the first transistor M1 (i.e., the
driving transistor) is coupled via the third transistor M3 to the
first power source ELVDD, while a second electrode thereof
is coupled via the fourth transistor M4 to the anode electrode
of the OLED. Further, a gate electrode of the first transistor
M1 is coupled to a first node N1. The first transistor M1 is
configured to control the current flowing from the first power
source ELVDD via the OLED to the second power source
ELVSS, depending on the voltage applied to the firstnode N1.
[0055] A first electrode of the second transistor M2 is
coupled to the data line Dm, while a second electrode thereof
is coupled to the first node N1. Further, a gate electrode of the
second transistor M2 is coupled to the scan line S1. When the
scan signal is provided to the scan line S1, such a second
transistor M2 is turned on to electrically couple the data line
Dm to the first node N1.

[0056] A firstelectrode of the third transistor M3 is coupled
to the first power source ELVDD, while a second electrode
thereof is coupled to the first electrode of the first transistor
M1. Further, a gate electrode of the third transistor M3 is
coupled to the first control line CL11. When the first control
signal is provided to the first control line CL11, such a third
transistor M3 is turned off. In other cases, the third transistor
M3 is turned on.

[0057] A first electrode of the fourth transistor M4 is
coupled to the second electrode of the first transistor M1,
while a second electrode thereof is coupled to the anode
electrode of the OLED. Further, a gate electrode of the fourth
transistor M4 is coupled to the second control line CL21.
When the second control signal is provided to the second
control line CL21, such a fourth transistor M4 is turned off. In
other cases, the fourth transistor M4 1s turned on.

[0058] A first electrode of the fifth transistor M5 is coupled
to the anode electrode of the OLED, while a second electrode
thereof is coupled to an initialized power source Vint. Further,
a gate electrode of the fifth transistor M5 is coupled to the
scan line S1. When the scan signal is provided to the scan, line
S1, such a fifth transistor M5 is turned on to supply the voltage
of the initialized power source Vint to the anode electrode of
the OLED. In this context, the initialized power source Vint is
set to a low voltage at which the OLED may be turned off.
[0059] The first capacitor C1 and the second capacitor C2
are coupled in series between the first node N1 and the first
power source ELVDD. Further, a second node N2 that is a
common terminal of the first capacitor C1 and the second
capacitor C2 is electrically coupled to the firstelectrode of the
first transistor M1. The first and second capacitors C1 and C2
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store a voltage corresponding to the threshold voltage of the
first transistor M1 and the data signal.

[0060] FIG. 3 is a waveform diagram illustrating a method
of driving the pixel shown in FIG. 2, according to a first
embodiment. For the convenience of description, FIG. 3
shows the driving waveform provided to the first block 1441.
[0061] Referring to FIG. 3, the first control signal is pro-
vided to the first control line CL11 located at the first block
1441 during a second period T2 and a third period T3, while
the second control signal is provided to the second control
line CL.21 during a third period T3 and a fourth period T4.
Further, reference power Vref'is supplied to the data lines D1
to Dm during the first period T1 and the second period T2.

[0062] Inthe first period T1, the scan signal is concurrently
(e.g., simultaneously) provided to the scan lines S1 to Sj.
When the scan signal is provided to the first scan line S1, the
second transistor M2 and the fifth transistor M5 are turned on.

[0063] When the fifth transistor M5 is turned on, the volt-
age of the initialized power source Vint is supplied to the
anode electrode of the OLED. Then, a parasitic capacitor of
the OLED is discharged, so that the OLED is initialized.

[0064] When the second transistor M2 is turned on, the data
line Dm is electrically coupled to the first node N1. As such,
when the data line Dm is electrically coupled to the first node
N1, the voltage of the reference power Vref'is supplied to the
first node N1. Since the reference power Vref is set to a
specific voltage within the data signal, the first transistor M1
is set to be turned on. Then, a current (e.g., a predetermined
current) flows from the first power source ELVDD through
the first transistor M1, the fourth transistor M4 and the fifth
transistor M5 to the initialized power source Vint.

[0065] Since the first transistor M1 is set to a turn-on state,
namely, an on-bias state during the first period T1, it is pos-
sible to display an image of uniform luminance. That is, the
first transistor M1 included in each of the pixels 142 is prob-
lematic in that it is set to have non-uniform voltage charac-
teristics in response to a grayscale of a previous period, so that
the pixels may not display an image of desired luminance.
However, according to embodiments of the present invention,
during the first period T1, the driving transistor of each of the
pixels 142 included in the first block 1441 is initialized to
assume the on-bias state, so that it is possible to display a
uniform image. Further, since the current flowing through the
first transistor M1 during the first period T1 is supplied to the
initialized power source Vint, the OLED maintains a non-
emitting state.

[0066] In the second period T2, the first control signal is
provided to the first control line CL11. When the first control
signal is provided to the first control line CL11, the third
transistor M3 is turned off. When the third transistor M3 is
turned off, the first power source ELVDD is electrically dis-
connected from the second node N2. In this case, the first
node N1 maintains the voltage of the reference power Vref.

[0067] Thus, in the second period T2, a current (e.g., a
predetermined current) flows from the second node N2
through the first transistor M1, the fourth transistor M4 and
the fifth transistor M5 to the initialized power source Vint.
Then, the voltage of the second node N2 decreases from the
voltage of the first power source ELVDD to a voltage that is
the sum of the reference power Vrefand the threshold voltage
ofthe first transistor M1. When the voltage of the second node
N2 is a voltage that is the sum of the reference power Vrefand
the threshold voltage of the first transistor M1, the first tran-
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sistor M1 is turned off. Then, the first capacitor C1 is charged
with the voltage corresponding to the threshold voltage of the
first transistor M1.

[0068] Inthe third period T3, the scan signal is concurrently
(e.g., simultaneously) provided to the scan lines S1 to Sj, and
the supply is sequentially interrupted. For example, the sup-
ply ofthe scan signal from the first scan line S1 to the j-th scan
line Sj may be sequentially interrupted. Further, the second
control signal is provided to the second control line CL21
during the third period T3, so that the fourth transistor M4
included in each of the pixels 142 of the first block 1441 is
turned off.

[0069] When the scan signal is concurrently (e.g., simulta-
neously) provided to the scan lines S1 to Sj during the third
period T3, the second transistor M2 and the fifth transistor M5
included in the respective pixels 142 located at the first hori-
zontal line and the j-th horizontal line are turned on. In this
case, the data signal corresponding to the pixel 142 coupled to
the first scan line S1 is provided to the data line Dm.

[0070] The data signal provided to the data line Dm is
provided to the first node N1 of each of the pixels 142 located
at the first to j-th horizontal lines. When the data signal is
provided to the first node N1, the voltage of the first node N1
is changed from the voltage of the reference power Vrefto the
voltage of the data signal. In this case, the voltage of the
second node N2 is also changed depending on a variation in
voltage of the first node N1. For example, the voltage of the
second node N2 is changed into a set voltage (e.g., a prede-
termined voltage) depending on a capacitance ratio of the first
capacitor C1 and the second capacitor C2. Then, the first
capacitor C1 is charged with the voltage corresponding to the
threshold voltage of the first transistor M1 and the data signal.
After the first capacitor C1 of each of the pixels 142 included
in the first block 142 is charged with the voltage of the data
signal corresponding to the first horizontal line, the supply of
the scan signal to the first scan line S1 is interrupted. When the
supply of the scan signal to the first scan line S1 is interrupted,
each of the pixels 142 located at the first horizontal line
maintains the voltage stored in the first capacitor C1.

[0071] Subsequently, the data signal corresponding to the
pixel 142 coupled to the second scan line S2 is provided to the
data lines D1 to Dm. Then, the voltage of the data signal
corresponding to the second horizontal line is stored in the
first capacitor C1 of each of the pixels 142 located at the
second to j-th horizontal lines. After the voltage of the data
signal corresponding to the second horizontal line is stored in
the first capacitor C1, the supply of the scan signal to the
second scan line S2 is interrupted. Thereby, each of the pixels
142 located at the second horizontal line maintains the volt-
age stored in the first capacitor C1. Likewise, the pixels 142
located at the third to j-th horizontal lines repeat the above-
mentioned process, thus storing a voltage corresponding to a
desired data signal.

[0072] Inthe fourth period T4, the supply of the first control
signal to the first control line CL1 is interrupted, so that the
third transistor M3 is turned on. When the third transistor M3
is turned on, the second node of each of the pixels 142 of the
first block 1441 is electrically coupled to the first power
source ELVDD. Since the first node N1 is set to a floating
state, the first capacitor C1 stably maintains the voltage
charged during the previous period.

[0073] In the fifth period T5, the supply of the second
control signal to the second control line CL21 is interrupted,
so that the fourth transistor M4 is turned on. When the fourth
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transistor M4 is turned on, the first transistor M1 is electri-
cally coupled to the anode electrode of the OLED. Then, the
first transistor M1 controls the current that is supplied to the
OLED depending on the voltage stored in the first capacitor
Cl1.

[0074] Inpractice, the pixels 142 included in the first block
1441 generate light of a set luminance (e.g., a predetermined
luminance) in response to the data signal while repeating the
above-mentioned process. During the fifth period T5, when
the pixels of the first block 1441 emit light, the first control
signal and the second control signal are provided to the first
control line CL12 and the second control line CL22 which are
coupled to the second block 1442, so that the pixels 142
included in the second block 1442 generate light of a set
luminance (e.g., a predetermined luminance) while repeating
the above-mentioned process. Likewise, the pixels 142
included in the third to i-th blocks 1443 to 144i are driven
through the above-mentioned process.

[0075] When the pixels 142 are driven by the driving
method according to the first embodiment of the present
invention, the respective blocks 1441 to 144i may display
non-uniform images. In other words, when the supply of the
scan signal is sequentially interrupted, an increase in voltage
of the data lines D1 to Dm may be caused by the parasitic
capacitor. For example, when the supply of the scan signal to
the scan lines S1 to Sj is sequentially interrupted, as shown in
FIG. 4A, the voltage of the data line Dm is sequentially
increased. Thus, even when the same data signal is provided
to the pixels 142, the luminance becomes reduced in a direc-
tion from the top to the bottom of the block as shown in FIG.
4B.

[0076] FIG. 5 is a waveform diagram illustrating a driving
method according to a second embodiment of the present
invention.

[0077] Referring to FIG. 5, in the second embodiment of
the present invention, the sequence of providing the scan
signal (i.e., the sequence of interrupting the supply of the scan
signal) is established in a reversed order from that of a previ-
ous frame, based on (e.g., after) at least one frame. For
example, the supply of the scan signal is sequentially inter-
rupted in a first direction during a k-th frame kF, and is
sequentially interrupted in a second direction during a (k+1)-
th frame k+1F.

[0078] That is, according to the second embodiment of the
present invention, the sequence of providing the scan signal is
changed based on (e.g., after) at least one frame, so that it is
possible to display an image of almost or substantially uni-
form luminance. In other words, increments in voltage of the
data lines D1 to Dm are approximately equalized depending
on a change in the supply sequence of the scan signal, thus
being capable of displaying the image of uniform luminance.
The driving method according to the second embodiment of
the present invention remains the same as the driving method
shown in FIG. 3 except for the supply sequence of the scan
signal, based on (e.g., after) at least one frame. Therefore, the
detailed description of the driving method according to the
second embodiment will be omitted herein.

[0079] FIG. 6is a view illustrating a scan driver according
to an embodiment of the present invention.

[0080] Referring to FIG. 6, the scan driver 110 according to
the present embodiment of the present invention is provided
with1block drivers 1101 to 110i corresponding to the respec-
tive blocks. The first block driver 1101 is configured to pro-
vide the scan signal to the scan lines S1 to Sj formed at the first
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block 1441, and the second block driver 1102 is configured to
provide the scan signal to the scan lines Sj+1 to S2j formed at
the second block 1442. Likewise, the i-th block driver 1101
provides the scan signal to the scan lines S1to Sij formed at the
i-th block 144i.

[0081] FIG. 7 is a view illustrating an embodiment of a
block driver shown in FIG. 6. For the convenience of descrip-
tion, FIG. 7 illustrates the first block driver 1101.

[0082] Referring to FIG. 7, the first block driver 1101
according to the present embodiment of the present invention
is provided with stages ST1 to STj coupled to the scan lines
S1 to Sj, respectively, and to first to fourth switches SW1 to
SW4.

[0083] Each of the stages ST1 to STj is coupled to any one
ofthe scan lines S1to Sj. The stages ST1 to STj are configured
to provide the scan signal to the scan lines S1 to Sj as shown
in FIG. 5, in response to control signals. In addition, each of
the stages ST1 to STj is provided with a first input terminal
208 and a first output terminal 206. A sampling signal is input
from an outside to the first input terminal 208, while the
sampling signal is output from the first output terminal 206 to
the outside.

[0084] The first switch SW1 is coupled between the first
output terminal 206 of the j-th stage ST} and a second output
terminal 202. For example, the second output terminal 202 is
the terminal that provides the sampling signal to a next block
driver 1102. The first switch SW1 is turned on when a first
direction signal Sup is input. When the first switch SW1 is
turned on, an output signal (or scan signal) is provided from
the j-th stage STj to a second input terminal of a next block.
[0085] Thesecond switch SW2 is coupled between the first
input terminal 208 of the first stage ST1 and the second input
terminal 204. In this context, the second input terminal 204 is
the terminal that receives the sampling signal from a previous
block driver or from the outside. The second switch SW2 is
turned on when the first direction signal Sup is input. When
the second switch SW2 is turned on, the sampling signal is
provided from the previous block driver or from the outside to
the first stage ST1.

[0086] The third switch SW3 is coupled between the first
output terminal 206 of the first stage ST1 and the second
output terminal 202. Such a third switch SW3 is turned on
when the second direction signal Sdn is input. When the third
switch SW3 is turned on, the output signal is provided from
the first stage ST1 to the second input terminal of the next
block.

[0087] The fourth switch SW4 is coupled between the first
input terminal 208 of the j-th stage STj and the second input
terminal 204. Such a fourth switch SW4 s turned on when the
second direction signal Sdn is input. When the fourth switch
SW4 is turned on, the sampling signal is provided from the
previous block driver or from the outside to the j-th stage STj.
[0088] The first direction signal Sup and the second direc-
tion signal Sdn are alternately provided such that they do not
overlap each other, based on (e.g., during) at least one frame.
In the case of providing the first direction signal Sup, the
sequence of providing the scan signal is set to the first direc-
tion. In contrast, in the case of providing the second direction
signal Sdn, the sequence of providing the scan signal is set to
the second direction.

[0089] An operation will be described below with reference
to FIGS. 5 and 7. First, the first direction signal Sup is pro-
vided during the k-th frame kF period, so that the first switch
SWI1 and the second switch SW2 are turned on. When the
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second switch SW2 is turned on, the sampling signal is pro-
vided from the second input terminal 204 to the first stage
ST1. When the first switch SW1 is turned on, the sampling
signal is provided from the j-th stage STj through the second
output terminal 202 to the next block driver 1102. In this case,
the sampling signal is provided sequentially from the first
stage ST1 to the j-th stage STj, so that the supply of the scan
signal is interrupted in the sequence from the first scan line S1
to the j-th scan line Sj.

[0090] Subsequently, the second direction signal Sdn is
provided during the (k+1)-th frame (k+1F) period, so that the
third switch SW3 and the fourth switch SW4 are turned on.
When the fourth switch SW4 is turned on, the sampling signal
is provided from the second input terminal 204 to the j-th
stage STj. When the third switch SW3 is turned on, the
sampling signal is provided from the first stage ST1 through
the second output terminal 202 to the next block driver 1102.
Inthis case, the sampling signal is sequentially provided from
the j-th stage STj to the first stage ST1. Thereby, the supply of
the scan signal is interrupted in the sequence from the j-th
scan line Sj to the first scan line S1.

[0091] FIG. 8 is a view illustrating another embodiment of
the block driver shown in FIG. 6. Components common to
FIGS. 7 and 8 will carry the same reference numerals, and the
detailed description thereof will be omitted herein.

[0092] Referringto FIG. 8, a first block driver 1101 accord-
ing to another embodiment of the present invention includes
a first control stage CST1 generating a first control signal, and
a second control stage CST2 generating a second control
signal.

[0093] Thefirst control stage CST1 generates a first control
signal in response to the control signal that is provided from
the outside or the previous block driver, and provides the
generated first control signal to the first control line CL11.
[0094] The second control stage CST?2 generates a second
control signal in response to the control signal that is provided
from the outside or the previous block driver, and provides the
generated second control signal to the second control line
CL21. In addition, when the first control stage CST1 and the
second control stage CST2 are included in the block driver
1101', the control driver 120 is omitted.

[0095] For the convenience of description, the transistors
are illustrated as PMOS in the above description, but the
present invention is not limited thereto. In other words, the
transistors may be formed as NMOS.

[0096] Further, according to embodiments of the present
invention, the OLED may generate red, green, blue or white
light depending on a current. When the OLED generates the
white light, it is possible to implement a color image using an
additional color filter.

[0097] By way of summation and review, the organic light
emitting display device includes a plurality of pixels that are
arranged in a matrix form at intersections (or crossing
regions) of data lines, scan lines, and power lines. The pixels
generally include an OLED, two or more transistors including
a driving transistor, and one or more capacitors.

[0098] Such an organic light emitting display device’s
power consumption is low, but the current flowing in the
OLED is changed depending on a deviation of the threshold
voltage of the driving transistor included in each of the pixels,
thus causing a non-uniform display. That is, the characteris-
tics of the driving transistors are changed depending on
manufacture process variables of the driving transistor pro-
vided at each of the pixels. It is difficult to manufacture the
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organic light emitting display device at the present stage such
that all the transistors thereof have the same characteristics.
This causes the deviation of the threshold voltages of the
driving transistors.
[0099] 1In order to overcome the problems, there has been
proposed a method in which a compensation circuit having a
plurality of transistors and capacitors is added to each of the
pixels. The compensation circuit included in each of the pix-
els performs the charging of a voltage that corresponds to the
threshold voltage of the driving transistor during one hori-
zontal period, thus compensating for the deviation of the
driving transistor.
[0100] Recently, in order to implement a motion blur and/or
3D display, a driving method using the driving frequency of
120 Hz or more is used. However, in the case of performing
the high-speed driving of 120 Hz or more, the period of
charging the threshold voltage of the driving transistor is
shortened, so that it is very difficult to compensate for the
threshold voltage of the driving transistor.
[0101] In the organic light emitting display device and the
driving method thereof according to embodiments of the
present invention, the display area comprises at least one
block, and the pixels included in the block compensate for the
threshold voltage of the driving transistor during the same
period of time. When the threshold voltage of the driving
transistor included in each of the pixels is concurrently (e.g.,
simultaneously) compensated for, a time to compensate for
the threshold voltage is decreased (e.g., minimized), so that it
is possible to stably compensate for the threshold voltage of
the driving transistor. Further, according to embodiments of
the present invention, it is possible to change the sequence of
providing the scan signal based on (e.g., after) at least one
frame, thus enabling an approximately (or substantially) uni-
form image to be displayed.
[0102] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims, and equivalents thereof.
What is claimed is:
1. An organic light emitting display device comprising:
pixels at crossing regions of scan lines and data lines;
i (i is a natural number of 2 or more) blocks divided such
that each of the blocks includes two or more scan lines;
acontrol driver configured to supply a first control signal to
1first control lines coupled, respectively, to the i blocks,
and to supply a second control signal to i second control
lines coupled, respectively, to the i blocks;
a scan driver configured to supply a scan signal to the scan
lines; and
a data driver configured to supply a data signal to the data
lines,
wherein the scan driver is configured to supply the scan
signals on a block-by-block basis, a sequence of supply-
ing the scan signals being such that the scan signals are
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supplied alternately in a first direction and a second
direction that is different from the first direction.

2. The organic light emitting display device as claimed in
claim 1, wherein the first direction corresponds to a direction
from a top to a bottom of each of the blocks, and the second
direction corresponds to adirection fromthe bottom to the top
of each of the blocks.

3. The organic light emitting display device as claimed in
claim 1, wherein the scan driver is configured to control the
sequence of supplying the scan signals based on one or more
frames.

4. The organic light emitting display device as claimed in
claim 1, wherein the scan signals are concurrently supplied on
the block-by-block basis, and supply of the scan signals is
sequentially interrupted.

5. The organic light emitting display device as claimed in
claim 4, wherein the supply of the scan signals on the block-
by-block basis is interrupted in a sequence of the first direc-
tion or the second direction.

6. The organic light emitting display device as claimed in
claim 1, wherein the scan driver comprises 1 block drivers to
supply the scan signals on the block-by-block basis.

7. The organic light emitting display device as claimed in
claim 6, wherein each of the block drivers comprises:

stages coupled, respectively, to ones of the scan lines
included in an associated block of the blocks;

a first switch coupled between a first output terminal of a
last stage included in the associated block and a second
output terminal coupled to a next block of the blocks;

asecond switch coupled between a first input terminal of a
first stage included in the associated block and a second
input terminal coupled to a previous block of the blocks;

a third switch coupled between the second output terminal
and a first output terminal of the first stage; and

a fourth switch coupled between the second input terminal
and a first input terminal of the last stage.

8. The organic light emitting display device as claimed in
claim 7, wherein the first switch and the second switch are
concurrently turned on or off, and the third switch and the
fourth switch are concurrently turned on or off, and

an ON period of the first switch does not overlap an ON
period of the third switch.

9. The organic light emitting display device as claimed in
claim 7, wherein the first switch and the second switch are
turned on when the supply of the scan signals is interrupted in
the first direction, and the third switch and the fourth switch
are turned on when the supply of the scan signals is inter-
rupted in the second direction.

10. The organic light emitting display device as claimed in
claim 7, wherein the control driver and the scan driver are
integrated into one driver, and

the block driver further comprises a first control stage and
a second control stage for generating the first control
signal and the second control signal, respectively.

11. The organic light emitting display device as claimed in
claim 1, wherein the control driver is configured to sequen-
tially supply the first control signal to the i first control lines,
and to sequentially supply the second control signal to the i
second control lines in such a way as to overlap the first
control signal during a period.

12. The organic light emitting display device as claimed in
claim 11, wherein the scan signal is set to a voltage at which
a transistor in each of the pixels is turned on, and the first
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control signal and the second control signal are set to voltages
at which transistors in each of the pixels are turned off.

13. The organic light emitting display device as claimed in
claim 11, wherein the first control signal is supplied to ani-th
block after the scan signal has been concurrently supplied to
scan lines at the i-th block,

the second control signal is supplied to the i-th block after
the first control signal has been supplied, and

supply of the second control signal is interrupted after
supply of the first control signal has been interrupted.

14. The organic light emitting display device as claimed in
claim 13, wherein the data driver is configured to supply the
data signal to the data lines during a period when the first
control signal overlaps the second control signal, and to sup-
ply a reference power as the data signal during a remaining
period.

15. The organic light emitting display device as claimed in
claim 1, wherein at least one pixel at each of the blocks
comptises:

an organic light emitting diode;

a first transistor configured to control a current that is
supplied to the organic light emitting diode from a first
power source coupled to a first electrode of the first
transistor, in response to a voltage applied to a first node;

a second transistor coupled between the first node and the
data line, and configured to be turned on when the scan
signal is supplied;

a third transistor coupled between the first electrode of the
first transistor and the first power source, the third tran-
sistor configured to be turned off when the first control
signal is supplied and to be turned on in other cases;

a fourth transistor coupled between a second electrode of
the first transistor and an anode electrode of the organic
light emitting diode, the fourth transistor configured to
be turned off when the second control signal is supplied
and to be turned on in other cases;

a fifth transistor coupled between the anode electrode of
the organic light emitting diode and an initialized power
source, and configured to be turned on when the scan
signal is supplied; and

a first capacitor and a second capacitor coupled in series
between the first node and the first power source,

wherein a second node that is a common terminal of the
first and second capacitors is electrically coupled to the
first electrode of the first transistor.

16. A method of driving an organic light emitting display
device comprising 1 (i is a natural number of 2 or more)
blocks, each of the blocks comprising a plurality of pixels, the
method comprising:

concurrently compensating for a threshold, voltage of a
driving transistor at each of the pixels of each of the
blocks;

supplying scan signals to each of the blocks and storing a
voltage corresponding to a data signal in the pixels of
each of the blocks; and

emitting light from the pixels of each of the blocks,

wherein the scan signals are supplied to the blocks alter-
nately in a first direction and a second direction that is
different from the first direction.

17. The method as claimed in claim 16, wherein the first
direction corresponds to a direction from atop to a bottom of
each of the blocks, and the second direction corresponds to a
direction from the bottom to the top of each of the blocks.
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18. The method as claimed in claim 16, wherein a sequence
of supplying the scan signals is changed to the first direction
and the second direction based on one or more frames.

19. The method as claimed in claim 16, wherein the scan
signals are concurrently supplied to scan lines included in
each of the blocks, and supply of the scan signals is sequen-
tially interrupted.
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