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(7) ABSTRACT

Anorganic light emitting display device includes pixels. Each
of the pixels includes an organic light emitting diode. The
organic light emitting diode does not emit light during a first
period where a voltage having a first level voltage is applied
to the first voltage supply line, and the organic light emitting
diode emits light during a second period where a second level
voltage is applied to the first voltage supply line.
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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. 10-2014-0153033, filed on
Nov. 5, 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] Various embodiments of the present disclosure
relate to an organic light emitting display device that is
capable of displaying a three-dimensional image, and a driv-
ing method thereof.

[0004] 2. Description of Related Art

[0005] Various display devices having reduced weight and
volume in comparison to cathode ray tube have been devel-
oped. Various types of display devices include liquid crystal
displays, field emission displays, plasma display panels, and
organic light emitting display devices.

[0006] As demand for three-dimensional images increases,
a method of using shutter glasses has been developed. A
display device repeats a step of stopping displaying, a step of
displaying a left eye image, a step of stopping displaying, and
astep of displaying aright eye image. The left eye is displayed
on the user’s left eye, and the right eye image is displayed on
the user’s right eye, and thus the user may have a sense of
distance. This way, the shutter glasses are synchronized with
a display device, such that when a left eye image is being
displayed, a portion that corresponds to aleft eye is controlled
to transmit light, and when a right eye image is being dis-
played, a portion that corresponds to a right eye is controlled
to transmit light.

SUMMARY

[0007] According to an embodiment of the present disclo-
sure, there is provided an organic light emitting display
device including: pixels, each including an organic light emit-
ting diode having an anode electrode and a cathode electrode,
and a pixel driving circuit configured to output a driving
current to the organic light emitting diode; scan lines and data
lines electrically connected to the pixels; and a first voltage
supply line and a second voltage supply line electrically con-
nected to the pixels, wherein the pixel driving circuit includes
a driving transistor configured to control a level of each driv-
ing current, and the cathode electrode is electrically con-
nected to the first voltage supply line, the organic light emit-
ting diode is configured to not emit light during a first period
where a first level voltage is applied to the first voltage supply
line, and to emit light during a second period where a second
level voltage is applied to the first voltage supply line, a
voltage stored in the pixels affects a voltage applied to a gate
electrode of the driving transistor during at least a portion of
the first period, and a third level voltage is applied to the
second voltage supply line during the second period, and the
third level voltage is stored in at least some of the pixels
during at least a portion of the second period.

[0008] The organic light emitting display device may fur-
ther include a third voltage supply line electrically connected
to the pixels, the pixel driving circuit further including a first
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transistor, a second transistor, a third transistor, a fourth tran-
sistor, a fifth transistor, a first capacitor, and a second capaci-
tor, the gate electrode of the driving transistor may be con-
nected to a first node, a first electrode of the driving transistor
may be connected to a second node, and a second electrode of
the driving transistor may be connected to a third node, a first
electrode of the first transistor may be connected to the first
node, and a second electrode of the first transistor may be
connected to the third node, a first electrode of the second
transistor may be connected to a fourth node, and a second
electrode of the second transistor may be connected to the
second node, a first electrode of the third transistor may be
connected to the second voltage supply line, and a second
electrode of the third transistor may be connected to the
second node, a first electrode of the fourth transistor may be
connected to the third node, and the second electrode of the
fourth transistor may be connected to the anode electrode, a
gate electrode of the fifth transistor may be connected to one
of the scan lines, a first electrode of the fifth transistor may be
connected to one of the data lines, and a second electrode of
the fifth transistor may be connected to the fourth node, one
end of the first capacitor may be connected to the second
voltage supply line, and another end of the first capacitor may
be connected to the first node, and one end of the second
capacitor may be connected to the third voltage supply line,
and another end of the second capacitor may be connected to
a fourth node.

[0009] The a first control signal may be applied to a gate
electrode of the first transistor, a second control signal may be
applied to a gate electrode of the second transistor, a third
control signal may be applied to a gate electrode of the third
transistor, and a fourth control signal may be applied to a gate
electrode of the fourth transistor.

[0010] The organic light emitting display device may fur-
ther include a sixth transistor connected between the fourth
node and the second capacitor, and wherein

[0011] a first control signal may be applied to a gate elec-
trode of the first transistor and a gate electrode of the second
transistor, a second control signal may be applied to a gate
electrode of the third transistor, a third control signal may be
applied to a gate electrode of the fourth transistor, and a fourth
control signal may be applied to a gate electrode of the sixth
transistor.

[0012] The organic light emitting display device may fur-
ther include a seventh transistor connected between the first
node and the anode electrode, and wherein a first control
signal may be applied to a gate electrode of the first transistor
and a gate electrode of the second transistor, a second control
signal may be applied to a gate electrode ofthe third transistor
and a gate electrode of the fourth transistor, and a third control
signal may be applied to a gate electrode of the seventh
transistor.

[0013] During the first period, the driving transistor may be
turned off in response to a fourth level voltage being applied
to the second voltage supply line, the first transistor, the third
transistor, and the fourth transistor being turned on, and the
second transistor being turned off, and during the first period,
a voltage level of the anode electrode may be initialized in
response to the fourth level voltage being applied to the sec-
ond voltage supply line, the third transistor and fourth tran-
sistor being turned on, and the first transistor and second
transistor being turned off.

[0014] During the first period, the driving transistor may be
turned off in response to a fourth level voltage being applied
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to the second voltage supply line, the third transistor, the
fourth transistor, and the seventh transistor being turned on,
and the first transistor and the second transistor being turned
off, and during the first period, a voltage level of the anode
electrode may be initialized in response to the fourth level
voltage being applied to the second voltage supply line, the
third transistor and the fourth transistor being turned on, and
the first transistor, the second transistor, and the seventh tran-
sistor being turned off.

[0015] During the first period, a threshold voltage of the
driving transistor may be compensated in response to a fifth
level voltage being applied to the second voltage supply line,
the first transistor, the third transistor, and the fourth transistor
being turned on, and the second transistor being turned off.

[0016] During the first period, a threshold voltage of the
driving transistor may be compensated in response to a ref-
erence level voltage being applied to the data lines, the first
transistor, the second transistor, the fourth transistor and the
fifth transistor being turned on, and the third transistor and the
sixth transistor being turned off.

[0017] During the first period, a threshold voltage of the
driving transistor may be compensated in response to a fifth
level voltage being applied to the second voltage supply line,
the third transistor, the fourth transistor, and the seventh tran-
sistor being turned on, and the first transistor and second
transistor being turned off.

[0018] The voltage stored in the pixels may include the
voltage being stored in the fourth node, and in response to the
second transistor being turned on, the voltage stored in the
fourth node may affect a voltage being applied to the first
node.

[0019] The voltage stored in the pixels may include the
voltage being stored in the fifth node, and in response to the
second transistor and the sixth transistor being turned on, the
voltage stored in the fifth node may affect a voltage being
applied to the first node.

[0020] The third level voltage may correspond to the first
level voltage, and the fourth level voltage may correspond to
the second level voltage.

[0021] The fifth level voltage may be between the third
level voltage and the fourth level voltage, and may be lower
than a minimum level of the voltage applied to the data lines.

[0022] According to another embodiment of the present
disclosure, there is provided a method for driving an organic
light emitting display device including pixels, each including
an organic light emitting diode having an anode electrode and
a cathode electrode, and a pixel driving circuit configured to
output a driving current to the organic light emitting diode;
scan lines and data lines electrically connected to the pixels;
a first voltage supply line connected to the cathode electrode
and a second voltage supply line electrically connected to a
gate electrode of a driving transistor through a first capacitor,
the method including: stopping the organic light emitting
diode from emitting light; turning off the driving transistor in
the pixel driving circuit; initializing a voltage level of the
anode electrode; compensating a threshold voltage of the
driving transistor; and emitting light with the organic light
emitting diode, wherein at the stopping the organic light
emitting diode from emitting light, a voltage level applied to
the first voltage supply line changes to a first level, and at the
emitting light with the organic light emitting diode, a voltage
level being applied to the first voltage supply line changes to
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a second level, a voltage having a third level may be applied
to the second voltage supply line, and a voltage may be stored
in at least some of the pixels.

[0023] At the turning off the driving transistor in the pixel
driving circuit, the gate electrode of the driving transistor may
be electrically connected to a second electrode of the driving
transistor, a first electrode of the driving transistor may be
electrically connected to the second voltage supply line, the
second electrode of the driving transistor may be electrically
connected to the anode electrode, and a third level voltage
may be applied to the second voltage supply line, and at the
initializing a voltage level of the anode electrode, the gate
electrode of the driving transistor may be electrically discon-
nected from the second electrode of the driving transistor, the
first electrode of the driving transistor may be electrically
connected to the second voltage supply line, the second elec-
trode of the driving transistor may be electrically connected to
the anode electrode, and a fourth level voltage may be applied
to the second voltage supply line.

[0024] At the compensating a threshold voltage of the driv-
ing transistor, the gate electrode of the driving transistor may
be electrically connected to the second electrode of the driv-
ing transistor, the first electrode of the driving transistor may
be electrically connected to the second voltage supply line,
the second electrode of the driving transistor may be electri-
cally connected to the anode electrode, and a fifth level volt-
age may be applied to the second voltage supply line.
[0025] The fifth voltage level may be between the third
voltage level and the fourth voltage level, and may be lower
than a minimum level that at which a voltage is to be applied
to the data lines.

[0026] At the compensating a threshold voltage of the driv-
ing transistor, the gate electrode of the driving transistor may
be electrically connected to the second electrode of the driv-
ing transistor, the first electrode of the driving transistor may
be electrically connected to one of the data lines, the second
electrode of the driving transistor may be electrically con-
nected to the anode electrode, and a reference level voltage
may be applied to the data lines.

[0027] The organic light emitting display device may fur-
ther include a third voltage supply line, the pixel driving
circuit may further include a second capacitor, and wherein
the method for driving the organic light emitting diode further
comprises changing a voltage level of the gate electrode of the
driving transistor after the compensating of the threshold
voltage of the driving transistor, at the changing a voltage
level of the gate electrode of the driving transistor, one end of
the second capacitor may be electrically connected to the
third voltage supply line, the gate electrode of the driving
transistor may be electrically connected to the second elec-
trode of the driving transistor, the first electrode of the driving
transistor may be electrically connected to another end of the
second capacitor, and the second electrode of the driving
transistor is electrically disconnected from the anode elec-
trode, and a voltage stored in the pixels affects a voltage
applied to the gate electrode of the driving transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] 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 being limited to the embodiments
set forth herein. Rather, these embodiments are provided so
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that this disclosure will be thorough and complete, and will
fully convey the scope of the example embodiments to those
skilled in the art.

[0029] In the figures, dimensions may be exaggerated 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 reference
numerals refer to like elements throughout.

[0030] FIG.11isaschematic diagram illustrating an organic
light emitting display device according to an embodiment of
the present disclosure;

[0031] FIG.2isa view for explaining a method for driving
an organic light emitting display device according to an
embodiment of the present disclosure;

[0032] FIG.3isaview forexplaining an embodiment of the
pixel illustrated in FIG. 1;

[0033] FIG.disa view for explaining a method for driving
the pixel illustrated in FIG. 3;

[0034] FIG.5isa view for explaining another embodiment
of the pixel illustrated in FIG. 1;

[0035] FIG. 6isa view for explaining a method for driving
the pixel illustrated in FIG. 5;

[0036] FIG.7isa view for explaining another embodiment
of the pixel illustrated in FIG. 1;

[0037] FIG. 81isa view for explaining a method for driving
the pixel illustrated in

[0038] FIG.7; and

[0039] FIG.9isa flow diagram for explaining a method for
driving an organic light emitting display device according to
an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0040] Hereinafter, embodiments will be described in
greater detail with reference to the accompanying drawings.
Embodiments are described herein with reference to cross-
sectional illustrations that are schematic illustrations of
embodiments (and intermediate structures). As such, varia-
tions from the shapes of the illustrations as a result, for
example, of manufacturing techniques and/or tolerances, are
to be expected. Thus, embodiments should not be construed
as being limited to the particular shapes of regions illustrated
herein but may include deviations in shapes that result, for
example, from manufacturing. In the drawings, lengths and
sizes of layers and regions may be exaggerated for clarity.
Like reference numerals in the drawings denote like ele-
ments.

[0041] Terms such as “first” and ‘second” may be used to
describe various components, but they should not limit the
various components. Those terms are used for the purpose of
differentiating a component from other components. For
example, a first component may be referred to as a second
component, and a second component may be referred to as a
first component and so forth without departing from the spirit
and scope of the present disclosure. Furthermore, the terms
‘and/or’ may include any one of or a combination of the
components mentioned.

[0042] Furthermore, a singular form may include a plural
from as long as it is not specifically mentioned in a sentence.
Furthermore, “include/comprise” or “including/comprising”
as used in the specification represents that one or more com-
ponents, steps, operations, and elements may exist or are
added.
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[0043] Furthermore, unless defined otherwise, all the terms
used in this specification including technical and scientific
terms have the same meanings as would be generally under-
stood by those skilled in the related art. The terms defined in
generally used dictionaries should be construed as having the
same meanings as would be construed in the context of the
related art, and unless clearly defined otherwise in this speci-
fication, these terms should not be construed as having ide-
alistic or overly formal meanings.

[0044] Itisalso noted that in this specification, “connected/
coupled” refers to one component not only directly coupled
or connected to another component but also indirectly
coupled or connected to another component through an inter-
mediate component. On the other hand, “directly connected/
directly coupled” refers to one component directly coupling
another component without an intermediate component.
[0045] FIG. 1is a schematic diagram illustrating an organic
light emitting display device according to an embodiment of
the present disclosure. Referring to FIG. 1, the organic light
emitting display device includes a driver 100 and a display
panel 200. The driver 100 may include a host 110, timing
controller 120, data driver 130, and scan driver 140. The
display panel 200 includes pixels (P(1,1) to P(m,n), herein-
after referred to as P), and scan lines (S1 to Sm, m being a
positive integer) and data lines (D1 to Dn, n being a positive
integer) electrically connected to the pixels (P). Detailed
structures of the pixels (P) and illustrations of a first voltage
supply line to a third voltage supply line electrically con-
nected to the pixels (P) are omitted from FIG. 1.

[0046] Thehost 110 receives an electric signal from outside
and provides the electric signal to the controller 120. The host
110 may provide to the timing controller 120, image data
(RGB), a vertical sync signal (VSYNC) and a horizontal sync
signal (HSYNC), all inputs from an external video source
device, which may include a system on chip where a scaler is
embedded.

[0047] The timing controller 120 receives sync signals
(VSYNC, HSYNC) from the host 110, and generates timing
control signals (DCS, SCS) for controlling timing of opera-
tion of the data driver 130 and the scan driver 140. Further-
more, the timing controller 120 outputs the image data (RGB)
to the data driver 130 so that the display panel 200 may
display an image.

[0048] The data driver 130 latches the image data (RGB)
input from the timing controller 120 in response to a data
timing control signal (DCS). The data driver 130 may include
a plurality of source driver ICs. The data driver 130 applies
data voltages that are based on the image data (RGB) to data
lines (D1 to Dn).

[0049] The scan driver 140 applies a scan signal to the scan
lines (S1 to Sm) sequentially in response to the scan timing
control signal (SCS), at every frame.

[0050] FIG. 2 is a view for explaining a method for driving
an organic light emitting display device according to an
embodiment of the present disclosure. Referring to FIGS. 1
and 2, the organic light emitting display device displays f
frame(s) in 1 second, 1/f second being allocated to each
frame. Each frame includes a step of stopping displaying
(Off), a step of displaying a left eye image (L), a step of
stopping displaying (Off'), and a step of displaying a right eye
image(R). f is a positive integer such as, for example, 60 (60
frames).

[0051] At the steps of stopping displaying (Off, Off'), a
voltage having a first level is applied to a cathode electrode of
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an organic light emitting diode. The first level is set to be
higher than a voltage level being applied to an anode electrode
of the organic light emitting diode, and thus the voltage level
of the cathode electrode becomes higher than the voltage level
of the anode electrode. Therefore, the pixels (P(1,1) to P(m,
n)) do not emit light. For convenience of explanation, the first
level may be assumed to be higher than the highest value of
the voltage levels that are applied to a driving transistor of a
typical organic light emitting display device. However, this is
just an example. For at least a certain period of the steps of
stopping displaying (Off, Off"), the voltage level stored in the
pixels (P(1,1) to P(m,n)) affects the voltage level being
applied to a gate electrode of the driving transistor in the
pixels (P(1,1) to P(m,n)). During the steps of stopping dis-
playing (Off, Off"), the driving transistor may change to an off
state, the voltage level of the anode electrode of the organic
light emitting diode may be initialized, or a threshold voltage
of the driving transistor may be compensated.

[0052] At the steps of displaying an image (L, R), a voltage
having a second level is applied to the cathode electrode of the
organic light emitting diode, and thus the voltage level of the
cathode electrode may be higher than the voltage level of the
anode electrode. The second level may correspond to the
voltage level being applied to the cathode electrode of the
organic light emitting diode inside a general organic light
emitting display device. The brightness in which each pixel
(P) emits light is based on the voltage level of the gate elec-
trode of the driving transistor included in each pixel (P). For
at least a certain period of time of the steps of displaying an
image (L, R), a scan signal may be applied to at least some of
the scan lines (S1 to Sm). When the scan signal is applied, the
voltage being applied to the data lines (D1 to Dn) may be
stored in the pixels (P(1,1) to P(m,n)). Then, for at least a
certain period of time of the steps of stopping displaying (Off,
Off"), the voltage stored in each pixel affects the voltage being
applied to the gate electrode of the driving transistor included
in each pixel. For example, after the steps of stopping dis-
playing (Off, Off") end, the voltage level being applied to the
gate electrode of each driving transistor may be expressed as
a function of the voltage level that was stored in each pixel.

[0053] In an organic light emitting display device accord-
ing to an embodiment of the present disclosure, at the steps of
displaying an image (L, R), a scan signal is applied and the
voltages that are applied to the data lines (D1 to Dn) are stored
in the pixels (P). For at least a certain period of time of the
steps of stopping displaying (Off, Off'), the voltage of the gate
electrode of the driving transistor is affected. Furthermore,
the steps of stopping displaying (Off, Off') may be set to be
much shorter than the steps of displaying an image (L, R). For
example, in a case where the steps of stopping displaying
(Off, Off") accounts for 20% of frame period 1, the organic
light emitting diode being driven in a 3D display method
according to the embodiment of the present disclosure may
emit light with a brightness that is 1.25 times that of a bright-
ness of an organic light emitting diode that is driven according
to a general method in order to emit light having an average
brightness that is the same as in the general method. There-
fore, a life span of each organic light emitting diode may be
extended. Detailed structure and driving method of each pixel
(P) will be explained in more detail hereinafter with reference
to FIGS. 3 t0 8.

[0054] FIG. 3 is a view for explaining an embodiment of
each pixel of the organic light emitting display device illus-
trated in FIG. 1. FIG. 3 representatively illustrates pixels
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(P(j,k. j and k being positive integers)) electrically connected
to a scan line (Sj) and data line (Dk).

[0055] Referring to FIG. 3, the pixel (P(j.k)) includes an
organic light emitting diode (OLED(.k)) and a pixel driving
circuit (DC(j.k)) that outputs a driving current to the organic
light emitting diode (OLED(j.k)). The pixel (P(j,k)) is elec-
trically connected to a first voltage supply line (VSL1), a
second voltage supply line (VSL.2), and a third voltage supply
line (VSL3). The pixel driving circuit (DC(j,k)) includes a
driving transistor (DT), a first transistor (ST1), a second tran-
sistor (ST2), athird transistor (ST3), a fourth transistor (ST4),
a fifth transistor (ST5), a first capacitor (C1) and a second
capacitor (C2).

[0056] A gate electrode of the driving transistor (DT) is
connected to a first node (N1), a first electrode of the driving
transistor is connected to a second node (N2), and a second
electrode of the driving transistor is connected to a third node
(N3). Herein, the first electrode may be a source electrode or
a drain electrode, and the second electrode may be the other
one of the source and drain electrodes. For example, in a case
where the first electrode is a drain electrode, the second
electrode may be asource electrode, or vice versa. Definitions
of the first electrode and the second electrode may apply to
first through fifth transistors (ST1 to ST5) that will be
explained hereinafter.

[0057] To the gate electrode of the first transistor (ST1), a
first control signal (GCS1) is applied, the first electrode is
connected to the first node (N1), and the second electrode is
connected to the third node (N3).

[0058] To the gate electrode of the second transistor (ST2),
a second signal (GCS2) is applied, the first electrode is con-
nected to the fourth node (N4), and the second electrode is
connected to the second node (N2).

[0059] To the gate electrode of the third transistor (ST3), a
third control signal (GCS3) is applied, the first electrode is
connected to the second voltage supply line (VSL2), and the
second electrode is connected to the second node (N2).
[0060] To the gate electrode of the fourth transistor (ST4),
a fourth control signal (GCS4) is applied, the first electrode is
connected to the third node (N3), and the second electrode is
connected to the anode electrode (A) of the organic light
emitting diode (OLED(j k)).

[0061] The gate electrode of the fifth transistor (ST5) is
connected to one of the scan lines (Sj), the first electrode is
connected to one of the data lines (Dk), and the second elec-
trode is connected to the fourth node (N4).

[0062] One end of the first capacitor (C1) is connected to
the second voltage supply line (VSL2), and another end is
connected to the first node (N1).

[0063] Oneendofthe second capacitor (C2) is connected to
the third voltage supply line (VSL3), and another end is
connected to the fourth node (N4).

[0064] The anode electrode (A) of the organic light emit-
ting diode (OLED(j,k)) is connected to the second electrode
of the fourth transistor (ST4), and the cathode electrode (C) is
electrically connected to the first voltage supply line (VSL1).
[0065] FIG. 4isa view for explaining a method for driving
the pixel illustrated in FIG. 3. Referring to FIGS. 3 and 4, a
first level voltage (V1) is applied to the first voltage supply
line (VSL1) during a first period (T1), and thus the organic
light emitting diode (OLED(j,k)) in the pixel (P(j,k)) does not
emit light, thereby stopping the displaying. The first period
(T1) may correspond to the steps of stopping displaying (Off,
Off") of FIG. 2. During a second period (T2), a second level
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voltage (V2)is applied to the first voltage supply line (VSL1),
and thus the organic light emitting diode (OLED(j,k)) in the
pixel (P(j,k)) may emit light. The second period (T2) may
correspond to the steps of displaying an image (L, R) of FIG.
2. The first period (T1) includes a third period to an eleventh
period (T3 to T11), and the second period (T2) includes a
twelfth period (T12). During the first period (T1), the data
lines (D1 to Dn) may be floated.

[0066] In FIG. 4, in a case where the first control signal
(GCS1) is a high level signal, the first transistor (ST1) is
turned off in response to the first control signal (GCS1)
applied to the gate electrode. In a case where the first control
signal (GCS1) is alow level signal, the first transistor (ST1) is
turned on in response to the first control signal (GCS1)
applied to the gate electrode. Likewise, in the cases of the
second to fourth control signals (GCS2 to GCS4), it is pos-
sible to control the state of the second to fourth transistors
(ST2 to ST4). At the first and second periods (T1, T2), a
certain level of the voltage may be applied to the third voltage
supply line (VSL3). However, operations of the transistors
(ST1 to ST4) and thelevel of voltage being applied to the third
supply line (VSL3) according to the control signals (GCS1 to
GCS4) are merely examples.

[0067] At the start of the third period (T3), the level of the
voltage being applied to the first voltage supply line (VSL1)
changes to a first level (V1), and thus the organic light emit-
ting diode (OLED(j,k)) stops emitting light. The level of the
voltage being applied to the second voltage supply line
(VSL2) does not change but maintains the third level (V3),
the first and second control signals (GCS1, GCS2) are high
level signals, and the third and fourth control signals (GCS3,
GCS4) are low level signals. The first and second transistors
(ST1, ST2) are turned off, and the third and fourth transistors
(ST3, ST4) are turned on. The second node (N2) is electri-
cally connected to the second voltage supply line (VSL2), and
the third node (N3) is electrically connected to the anode
electrode (A). Therefore, since the first voltage supply line
(VSL1) is connected to all of the pixels (P), all organic light
emitting diodes stop emitting light. The third level (V3) may
correspond to or may be substantially the same level as the
first level (V1).

[0068] After the voltage level being applied to the first
voltage supply line (VSL1) changes to a first level (V1), the
first control signal (GCS1) may change to a low level signal.
After the first control signal (GCS1) changes to the low level
signal, the second control signal (GCS2) changes to a high
level signal, and the first, third, and fourth control signals
(GCS1, GCS3, GCS4) changes to low level signals. There-
fore, the second transistor (ST2) is turned off, and the first,
third and fourth transistors (ST1, ST3, ST4) are turned on.
The second node (N2) is electrically connected to the second
voltage supply line (VSL2), and the first and third nodes (N1,
N3) are electrically connected to the anode electrode (A).
[0069] At the fourth period (T4), the voltage level being
applied to the second voltage supply line (VSL2) becomes a
fourth level (V4) that is lower than the first level (V1), and
thus the driving transistor (DT) comes to an off state. The
fourth level (V4) may correspond to or may be substantially
the same as the second level (V2). At the fourth period (T4),
the second control signal (GCS2) is a high level signal, and
the first, third and fourth control signals (GCS1, GCS3,
GCS4) are low level signals, and thus the second transistor
(ST2) is turned off, and the first, third and fourth transistors
(ST1,ST3, ST4) are turned on. The first and third nodes (N1,

May 5, 2016

N3) are electrically connected to the anode electrode (A), and
afourth level voltage (V4) is applied to the second node (N2).
[0070] At the start of the fifth period (T5), the voltage level
being applied to the second voltage supply line (VSL2)
changes to a third level (V3) again. The second control signal
(GCS2) is a high level signal, and the first, third and fourth
control signals (GCS1, GCS3, GCS4) are low level signals,
and thus the second transistor (ST2) is turned off, and the first,
third and fourth transistors (ST1, ST3, ST4) are turned on.
The first and third nodes (N1, N3) are electrically connected
to the anode electrode (A), and a third level voltage (V3) is
applied to the second node (N2).

[0071] After the voltage level being applied to the second
voltage supply line (VSIL.2) changes to a third level (V3), the
first control signal (GCS2) may change to a high level signal.
After the first control signal (GCS1) changes to the high level
signal, the first and second control signals (GCS1, GCS2) are
high level signals, and the third and fourth control signals
(GCS3, GCS4) are low level signals. The first and second
transistors (ST1, ST2) are turned off, and the third and fourth
transistors (ST3, ST4) are turned on. A first level voltage is
applied to the second node (N2), and the third node (N3) is
electrically connected to the anode electrode (A).

[0072] At the sixth period (T6), the voltage level being
applied to the second voltage supply line (VSL2) changes to
a fourth level (V4), and thus the voltage level of the anode
electrode (A) changes (e.g., imtialized). During the sixth
period (T6), the first and second control signals (GCSI,
GCS2) are high level signals, and the third and fourth control
signals (GCS3, GCS4) are low level signals, and thus the first
and second transistors (ST1, ST2) are turned off, and the third
and fourth transistors (ST3, ST4) are turned on. A second
level voltage (V2) is applied to the second node (N2), and the
third node (N3) is electrically connected to the anode elec-
trode (A).

[0073] At the seventh period (T7), since the first control
signal (GCS1) changes to a low level signal, due to the elec-
trical connection with the third node (N3), the voltage level of
the first node (N1) changes (e.g., initialized). Since the first
node (N1) and the third node (N3) are electrically connected,
the driving transistor (DT) may operate like a diode. The
second control signal (GCS2) is a high level signal. and the
first, third, and fourth control signals (GCS1, GCS3, GCS4)
are low level signals. Therefore, the second transistor (ST2)is
turned off, and the first, third, and fourth transistors (ST1,
ST3, ST4) are turned on. The first and third nodes (N1, N3)
are electrically connected to the anode electrode (A), and a
fourth level voltage (V4) is applied to the second node (N2).
[0074] At the eighth period (T8), the voltage level being
applied to the second voltage supply line (VSL2) changes to
afifthlevel (V5). At the eighth period (T8), the second control
signal (GCS2) is a high level signal, and the first, third, and
fourth control signals (GCS1, GCS3, GCS4) are low level
signals. Therefore, the second transistor (ST2) is turned off,
and the first, third, and fourth transistors (ST1, ST3, ST4) are
turned on. The first and third nodes (N1, N3) are electrically
connected to the anode electrode (A), and the first node (N1)
and the third node (N3) are electrically connected to each
other, and thus the driving transistor (DT) may operate like a
diode. A fifth level voltage (V5) is applied to the second node
(N2). In some embodiments, the fifth level (V5) is between
the third level (V3) and the fourth level (V4). and lower than
the minimum level of the voltage being applied to the data
lines (D1 to Dn). During at least a certain period of the eighth
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period (T8), a current from the second voltage supply line
(VSL2) arrives at the first node (N1) via the second node
(N2), and third node (N3). The voltage level being applied to
the first node (N1) increases until the driving transistor (DT)
comes to an off state. Since the driving transistor (DT) comes
to an off state when a difference of voltage between the first
electrode and the gate electrode reaches a threshold voltage
(Vth), a difference of voltage between the first node (N1) and
the second node (N2) becomes a threshold voltage (Vth).
Since all of the pixels (P) are compensated with the threshold
voltage at the same time, the compensation may be conducted
for an ample period of time. In FIG. 4, the fourth transistor
(ST4) is turned on and thus the third node (N3) is electrically
connected to the anode electrode (A). However, even if the
fourth transistor (ST4) is turned off, it may be compensated
with the threshold voltage.

[0075] At the start of the ninth period (T9), since the third
control signal (GCS3) changes to a high level signal, the third
transistor (ST3)is turned off, and compensation of the thresh-
old voltage (Vth) ends. The second and third control signals
(GCS2, GCS3) are high level signals, and the first and fourth
control signals (GCS1, GCS4) are low level signals. There-
fore, the second and third transistors (ST2, ST3) are turned
off, and the first and fourth transistors (ST1, ST4) are turned
on. The first and third nodes (N1, N3) are electrically con-
nected to the anode electrode (A), and the second node (N2)
is electrically floated.

[0076] After the third control signal (GCS3) changes to a
high level signal, the voltage level being applied to the second
voltage supply line (VSL2) may change to a third level (V3),
and the fourth control signal (GCS4) may change to a high
level signal as well. In such a case, when the ninth period (T9)
ends, the second to fourth control signals (GCS2 to GCS4) are
high level signals, and the first control signal (GCS1) is a low
level signal. Therefore, the second to fourth transistors (ST2
to ST4) are turned off, and the first transistor (ST1) is turned
on. Since the first node (N1) is electrically connected with the
third node (N3), it operates like a diode. The voltage level that
was at the fourth node (N4) (e.g., corresponding to a charge
stored in the second capacitor (C2)) during the third to ninth
periods (T3 to T9) is the voltage level (Vdata) that was applied
to the data line (Dk) before the start of the first period (T1). A
difference of voltage level between the first node (N1) and the
second node (N2) maintains the threshold voltage (Vth).
[0077] During the tenth period (T10), since the second
control signal (GCS2) changes to a low level signal, the
second transistor (ST2) is turned on. The first and second
transistors (ST1, ST2) are turned on, and the third and fourth
transistors (ST3, ST4) are turned off. The second node (N2)
and fourth node (N4) are electrically connected to each other,
and the first node (N1) and third node (N3) are electrically
connected to each other. Since the first node (N1) and third
node (N3) are electrically connected to each other, the driving
transistor (DT) may operate like a diode having the threshold
voltage (Vth).

[0078] Inacasewheretwo nodes (N2, N4) having different
voltage levels are electrically connected to each other, by the
law of conservation of electric charge, even when the second
transistor (ST2) is turned on, the electric charge conserved in
the first capacitor (C1) and second capacitor (C2) does not
change. Since the voltage level being applied to the third
voltage supply line (VSL3), voltage level (V3) being applied
to the second voltage supply line (VSL2), and the difference
of voltage level (Vth) between the first node (N1) and the
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second node (N2) do not change, they are offset. Therefore,
they may be expressed according to mathematical formula 1
below.

ClVstCoV gaia=C 1V + Co Vi

[0079] (C,: capacitance of the first capacitor (C1), C,:
capacitance of the second capacitor (C2), Vdata: voltage level
of the fourth node (N4) during the third to ninth periods (T3
to T9), V5: the fifth level, VN2: the voltage level of the second
node (N2) after the second transistor (ST2) is turned on)

[0080]

Formula 1

Mathematical formula 2 is shown below.

C1Vs + CoViaa Formula 2
Vi = =
1+ G
[0081] Herein, since the voltage level of the second node

(N2) has been determined, and the driving transistor (DT)
operates like a diode having the threshold voltage (Vth), the
voltage level of the first node (N1) is as shown in mathemati-
cal formula 3 below.

C Vs + CoVipg Formula 3
MR
[0082] (VNI1: voltage level of the first node (N1) after the

second transistor (ST2) is turned on, Vth: the threshold volt-
age of the driving transistor (DT)).

[0083] Therefore, the voltage stored at the fourth node (N4)
(e.g., corresponding to a charge stored in the second capacitor
(C2)) during the third to ninth periods (T3 to T9) affects the
voltage being applied to the first node (N1). That is, the
voltage level (VN1) being applied to the gate electrode of the
driving transistor (DT) during the tenth period (T10) to elev-
enth period (T11) may be expressed as a function of the
voltage level (Vdata) stored in the fourth node (N4) during the
third to ninth periods (T3 to T9).

[0084] At the start of the eleventh period (T11), since the
firstand second control signals (GCS1, GCS2) change to high
level signals, the first to fourth transistors (ST1 to ST4) are all
turned off. The fourth node (N4) is electrically disconnected
from the second node (N2), and the voltage of the first node
(N1) does not change. FIG. 4 illustrates that the first and
second control signals (GCS1, GCS2) change to high level
signals at the same time, but the second control signal (GCS2)
may change to a high level signal after the first control signal
(GCS1) changes to a high level.

[0085] After the first and second control signals (GCSI,
GCS2) change to high level signals, the third and fourth
control signals (GCS3, GCS4) may change to low level sig-
nals. In such a case, when the eleventh period ends, the first
and second transistors (ST1, ST2) are turned off, and the third
and fourth transistors (ST3, ST4) are turned on. Since the
second node (N2) is electrically connected to the second
voltage supply line (VSL2) and thus a third level voltage (V3)
is applied, the third node (N3) is electrically connected to the
anode electrode (A).

[0086] Since at the start of the second period (12), a second
level voltage (V2) is applied to the first voltage supply line
(VSL1), the organic light emitting diode (OLED(j.k)) may
emit light. Herein, the level (I) of the current being output to
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the organic light emitting diode (OLED(j,k)) may be shown in
mathematical formula 4 below.

C1Vs + CoVina 2 Formula 4
1=k V) =| ———— -V |-V,
{( ! ( C+G ’h]] ”’}
C1Vs + GV, 2
=k(V1— Vs + G dara]
Ci+Cy

[0087] (k: proportional constant)

[0088] The brightness in which the organic light emitting
diode (OLED(j k)) emits light is proportional to the level (1)
ofthe current, and thus is not affected by the threshold voltage
(Vth). For at least a certain period of time of the second period
(T2), a scan signal may be applied to at least some of the scan
lines of the scan lines (S1 to Sm). In the embodiment illus-
trated in FIG. 4, during the twelfth period (T12) of the second
period (T2), a scan signal is sequentially applied to all the
scan lines (S1 to Sm). At the start of the twelfth period (T12),
application of the scan signal starts in the scan line (S1), and
at the end of the twelfth period (T12), application of the scan
signal ends in the scan line (Sm). During a certain period of
time during the twelfth period, the scan signal is applied to the
scan line (Sj), the voltage being applied to the data line (Dk)
is stored in the fourth node (N4) in the pixel (P(j,k)). Since the
second control signal (GCS2) is a high level signal, and the
second transistor (ST2) is turned off, the voltage at the fourth
node (N4) (e.g., corresponding to a charge stored in the sec-
ond capacitor (C2)) does not affect the driving transistor (DT)
during the second period (T2).

[0089] In a case where the second period (T2) ends, and a
first level voltage (V1) is applied to the first voltage supply
line (VSL1), the organic light emitting diode (OLED(.k))
does not emit light similarly as in the third period (T3).
Furthermore, the voltage being applied to the fourth node
(N4) during the second period (T2) affects the voltage of the
first node (N1). In the embodiment explained hereinabove, a
scan signal is applied to all scan lines (81 to Sm) during the
second period (T2), but the scan signal may be applied to
some of the scan lines (S1 to Sm) even after the start of the
eleventh period (T11) but before the start of the second period
(T2).

[0090] FIG. 5 is a schematic view according to another
embodiment of each pixel of the organic light emitting dis-
play device illustrated in FIG. 1. FIG. 5 representatively illus-
trates a pixel (P(j,k, j and k being positive integers) ') electri-
cally connected to a scan line (Sj) and data line (Dk).

[0091] Referring to FIG. 5, the pixel (P(j,k)") includes a
pixel driving circuit (DC(j,k)") and an organic light emitting
diode (OLED(j,k)"). The pixel driving circuit (DC(j.k)")
includes a driving transistor (DT), first to sixth transistor (ST1
to ST6), and first and second capacitor (C1, C2). The driving
transistor (DT), first transistor (ST1), fifth transistor (ST5)
and first capacitor (C1) of the pixel (P(j,k)") are the same as the
driving transistor (DT), first transistor (ST1), fifth transistor
(ST5), and first capacitor (C1) explained with reference to
FIG. 3, and thus further explanation may be omitted.

[0092] To the gate electrode of the second transistor (ST2),
the first control signal (GCS1) is applied just as the gate
electrode of the first transistor (ST1), and the first electrode is
connected to the fourth node (N4), and the second electrode is
connected to the second node (N2). Herein, the first electrode
may be a source electrode or drain electrode, and the second
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electrode may be the other one of the source and drain elec-
trodes. For example, when the first electrode is a drain elec-
trode, the second electrode may be a source electrode, or vice
versa. Definitions of the first electrode and second electrode
may each be applied to third to sixth transistors (ST3 to ST6),
which will be explained hereinafter.

[0093] To the gate electrode of the third transistor (ST3),
the second control signal (GCS2)1s applied, the first electrode
is connected to the second voltage supply line (VSL2), and
the second electrode is connected to the second node (N2).
[0094] To the gate electrode of the fourth transistor (ST4),
the third control signal (GCS3) is applied, the first electrode is
connected to the third node (N3), and the second electrode is
connected to the anode electrode (A).

[0095] To the gate electrode of the sixth transistor (ST6),
the fourth control signal (GCS4) is applied, the first electrode
is connected to the fourth node (N4), and the second electrode
is connected to the fifth node (N5).

[0096] Oneendofthe second capacitor (C2) is connected to
the third voltage supply line (VSL3), and another end is
connected to the fifth node (N5).

[0097] The anode electrode (A) of the organic light emit-
ting (OLED(j.k)") is connected to the second electrode of the
fourth transistor (ST4), and the cathode electrode (C) is elec-
trically connected to the first voltage supply line (VSL1).
[0098] FIG. 6isa view for explaining a method for driving
apixel illustrated in FIG. 5. Referring to FIGS. 5 and 6, during
the first period (T1), a first level voltage (V1) is applied to the
first supply line (VSL1), and thus the organic light emitting
diode (OLED(j,k)) in the pixel (P(j,k)") does not emit light,
thereby stopping displaying. The first period (T1) may corre-
spond to the steps of stopping displaying (Off, Off') of FIG. 2.
During the second period (T2), a second level voltage (V2) is
applied to the first voltage supply line (VSL1), and thus the
organic light emitting diode (OLED(j,k)") in the pixel (P(j,k))
may emit light. The second period (T2) may correspond to the
steps of displaying an image (L, R) of FIG. 2. The first period
(T1) including a third to a eleventh period (T3 to T11), and the
second period (T2) including a twelfth period (T12) are the
same as the aforementioned explanation with reference to
FIGS. 3 and 4. At the first period (T1), to data lines (D1 to Dn),
a voltage having a reference level (Vref) may be applied.
[0099] In FIG. 6, when the first control signal (GCS1) is a
high level signal, the first and second transistors (ST1, ST2)
where the first control signal (GCS1) is applied to the gate
electrode are turned off. When the first control signal (GCS1)
is a low level signal, the first and second transistors (ST1,
ST2) where the first control signal (GCS1) is applied to the
gate electrode are turned on. The second to fourth control
signals (GCS2 to GCS4) may also control the state of the
third, fourth and sixth transistors (ST3, ST4, ST6), respec-
tively. At the first and second periods (T1, T2), a same voltage
level may be applied to the third voltage supply line (VSL3).
However, operations of the transistors (ST1, ST2, ST3, ST4,
ST6) and the voltage level being applied to the third supply
line (VSL3) according to the control signals (GCS1 to GCS4)
are merely examples.

[0100] At the start of the third period (T3), the voltage level
that is applied to the first voltage supply line (VSL1) changes
to a first level (V1), and thus the organic light emitting diode
(OLED(j,k)") stops emitting light. The voltage level that is
applied to the second voltage supply line (VSL2) maintains a
third level (V3) during the third period (T3). The first voltage
supply line (VSL1) is connected to all the pixels (P), and thus
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all of the organic light emitting diodes stop emitting light. The
third level (V3) may correspond to or may be substantially the
same as the firstlevel (V1). The first and fourth control signals
(GCS1, GCS4) are high level signals, and the second and
third control signals (GCS2, GCS3) are low level signals. The
first, second and sixth transistors (ST1, ST2, ST6) are turned
off, and the third and fourth transistors (ST3, ST4) are turned
on. The second node (N2) is electrically connected to the
second voltage supply line (VSL2), and thus a voltage having
athird level (V3)is applied. The third node (N3) is electrically
connected to the anode electrode (A).

[0101] After the voltage level that is applied to the first
voltage supply line (VSL1) changes to a first level (V1), the
first control signal (GCS1) may change to a low level signal.
The fourth control signal (GCS4) is a high level signal, and
the first to third control signals (GCS1 to GCS3) are low level
signals. Therefore, the sixth transistor (ST6) is turned off, and
the first to fourth transistors (ST1 to ST4) are turned on. The
second and fourth nodes (N2, N4) are electrically connected
to the second voltage supply line (VSL2), and the first and
third nodes (N1, N3) are electrically connected to the anode
electrode (A). Since the first node (N1) and the third node
(N3) are electrically connected to each other, the driving
transistor (DT) may operate like a diode.

[0102] At the fourth period (T4), the voltage level that is
applied to the second voltage supply line (VSL2) becomes a
fourth level (V4) which is lower than the first level (V1), and
thus the driving transistor (DT) comes to an off state. The
fourth level (V4) may correspond or may be substantially the
same as the second level (V2). At the fourth period (T4), the
fourth control signal (GCS4) is a high level signal, and the
first to third control signals (GCS1 to GCS3) are low level
signals. Therefore, the sixth transistor (ST6) is turned off, and
the first to fourth transistors (ST1 to ST4) are turned on. The
first and third nodes (N1, N3) are electrically connected to the
anode electrode (A), and a fourth level voltage (V4) is applied
to the second and fourth nodes (N2, N4).

[0103] At the start of the fifth period (T5), the voltage level
being applied to the second voltage supply line (VSL2)
changes to a third level (V3). The fourth control signal
(GCS4) is a high level signal, and the first to third control
signals (GCS1 to GCS3) are low level signals. Therefore, the
sixth transistor (ST6) is turned off, and the first to fourth
transistors (ST1 to ST4) are turned on. The first and third
nodes (N1, N3) are electrically connected to the anode elec-
trode (A), and a fourth level voltage (V4) is applied to the
second and fourth nodes (N2, N4).

[0104] After the voltage level being applied to the second
voltage supply line (VSL.2) changes to a third level (V3), the
first control signal (GCS1) may change to a high level signal.
In this case, when the fifth period (T5) ends, the first and
fourth control signals (GCS1, GCS4) are high level signals,
and the second and third control signals (GCS2, GCS3) are
low level signals, and thus the first, second and sixth transis-
tors (ST1, ST2, ST6) are turned off, and the third and fourth
transistors (ST3, ST4) are turned on. A third level voltage
(V3) is applied to the second node (N2), and the third node
(N3) is electrically connected to the anode electrode (A).
[0105] At the sixth period (T6). the voltage level being
applied to the second voltage supply line (VSL2) changes to
a fourth level (V4), and thus the voltage level of the anode
electrode (A) changes (e.g., is initialized). During the sixth
period (T6), the first and fourth control signals (GCSI,
GCS4) are high level signals, and the second and third control
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signals (GCS2, GCS3) are low level signals, and thus the first,
second and sixth transistors (ST1, ST2, ST6) are turned off,
and the third and fourth transistors (ST3, ST4) are turned on.
A fourthlevel voltage (V4) is applied to the second node (N2),
and the third node (N3) is electrically connected to the anode
electrode (A).

[0106] At the start of the seventh period (T7), the first
control signal (GCS1) changes to a low level signal, and thus
the first node (N1) is electrically connected to the third node
(N3). Due to the electrical connection with the third node
(N3), the voltage level of the first node (N1) changes (e.g., is
initialized). After the first control signal (GCS1) changes to a
low level signal, the second control signal (GCS2) may
change to a high level signal, and then a third level voltage
(V3) may be applied to the second voltage supply line
(VSL2). In this case, when the seventh period (T7) ends, the
second and fourth control signals (GCS2, GCS4) are high
level signals, and the first and third control signals (GCS1,
GCS3) are low level signals. Therefore, the third and sixth
transistors (ST3, ST6) are turned off, and the first, second, and
fourth transistors (ST1, ST2, ST4) are turned on. The first and
third nodes (N1, N3) are electrically connected to the anode
electrode (A), and the second node (N2) and fourth node (N4)
are electrically connected to each other. During the third to
seventh periods (T3 to T7), a scan signal is not applied, and
thus the fifth transistor (STS) maintains an off state. Since the
first node (N1) and the third node (N3) are electrically con-
nected to each other, the driving transistor (DT) may operate
like a diode.

[0107] At the eighth period (T8), a scan signal is applied to
all of the scan lines (S1 to Sm), and a voltage having a
reference level (Vref) is applied to all of the data lines (D1 to
Dn). Therefore, the fifth transistor (ST5) is turned on, and the
voltage level of the fourth node (N4) changes to a reference
level (Vref). During the eighth period (T8), the second and
fourth signals (GCS2, GCS4) are high level signals, and the
first and third control signals (GCS1, GCS3) are low level
signals. Therefore, the third and sixth transistors (ST3, ST6)
are turned off, and the first, second and fourth transistors
(ST1, ST2, ST4) are turned on. The first and third nodes (N1,
N3) are electrically connected with the anode electrode (A),
and a voltage of a reference level (Vref) is applied to the
second and fourth nodes (N2, N4). Since the first node (N1)
and the third node (N3) are electrically connected to each
other, the driving transistor (DT) may operate like a diode. In
the case of the pixel driving circuit (DC(j,k)), current flows
from the data line (Dk) and reaches the first node (N1) via the
fourth node (N4), second node (N2), and third node (N3). The
voltage level being applied to the first node (V1) increases
until the driving transistor (DT) reaches an off state. When the
difference voltage level between the first electrode and the
gate electrode reaches the threshold voltage (Vth), the driving
transistor (DT) comes to an off state, and thus the voltage
level being applied to the first node (N1) becomes lower than
the reference level (Vref) by as much as the threshold voltage
(Vth). In FIG. 6, the fourth transistor (ST4) is turned on and
thus the third node (N3) is electrically connected to the anode
electrode (A), but the fourth transistor (ST4) may be compen-
sated with the threshold voltage even when it is turned off.
During the eighth period (T8), a voltage having a reference
level (Vref) must be applied to all the data lines (D1 to Dn),
and a voltage having a reference level (Vref) during the third
to eleventh periods (T3 to T11) may be applied to the data
lines (D1 to Dn).
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[0108] At the start of the ninth period (T9), application of a
scan signal stops, and thus the fifth transistor (ST5) is turned
off, and threshold voltage compensation also stops. The sec-
ond and fourth control signals (GCS2, GCS4) are high level
signals, and the first and third control signals (GCS1, GCS3)
are low level signals. Therefore, the third and sixth transistors
(ST3, ST6) are turned off, and the first, second, and fourth
transistors (ST1, ST2, ST4) are turned on.

[0109] After the application of a scan signal stops, the third
control signal (GCS3) may change to a high level signal. In
this case, when the ninth period (T9) ends, the second to
fourth control signals (GCS2 to GCS4) are high level signals,
and the first control signal (GCS1) is a low level signal. The
first node (N1) is electrically connected with the third node
(N3), and the second node (N2) is electrically connected with
the fourth node (N4). Since the first node (N1) and the third
node (N3) are electrically connected to each other, the driving
transistor (DT) may operate like a diode. During the third to
ninth periods (T3 to T9), the voltage level at the fifth node
(N5) (e.g., corresponding to a charge stored in the second
capacitor (C2)) is the voltage level that was applied to the data
line (Dk) before the start of the first period (T1). The differ-
ence of voltage level between the first node (N1) and the
second node (N2) is the threshold voltage (Vth). At the ninth
to eleventh periods (T9 to T11), the fifth transistor (T5) is
turned off.

[0110] During the tenth period (T10), the fourth control
signal (GCS4) becomes a low level signal. The second and
third control signals (GCS2, GCS3) are high level signals,
and the first and fourth control signals (GCS1, GCS4) are low
level signals. Therefore, the first, second and sixth transistors
(ST1, ST2, ST6) are turned on, and the third and fourth
transistors (ST3, ST4) are turned off. The second, fourth, and
fifth nodes (N2, N4, N5) are electrically connected to one
another, and the first node (N1) and the third node (N3) are
electrically connected to each other. The voltage level that
was applied to the fifth node (N5) corresponds to the voltage
level (Vdata) that was applied to the data line (Dk) before the
start of the first period (T1). Since the first node (N1) and the
third node (N3) are electrically connected to each other, the
driving transistor (DT) may operate like a diode having a
threshold voltage (Vth).

[0111] Inacase where nodes (e.g., N2, N4, and N5) having
different voltage levels are electrically connected to one
other, by the law of conservation of electric charge, even
when the second and sixth transistors (ST2, ST6) are turned
on, the electric charge conserved in the first capacitor (C1)
and second capacitor (C2) do not change. Since the voltage
level being applied to the third voltage supply line (VSL3),
the voltage level (V3) being applied to the second voltage
supply line (VSL.2), and the difference of voltage level (Vth)
between the first node (N1) and the second node (N2) do not
change, they are offset. Therefore, they may be expressed as
shown in mathematical formula 5 below.

~ CiVeer + OV Formula 5

Vyr =
M Ci+(C

[0112] (C,: capacity of the first capacitor (C1), C,: capacity
of the second capacitor (C2), Vdata: voltage level of the fifth
node (N5) during the third to ninth periods (T3 to T9), VREF:
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reference level, VN2: the voltage level of the second node
(N2) after the second and sixth transistors (ST2, ST6) are
turned on).

[0113] Herein, since the voltage level of the second node
(N2) has been determined, and the driving transistor (DT)
operates like a diode having the threshold voltage (Vth), the
voltage level of the first node (N1) is as shown in mathemati-
cal formula 6 below.

Vel = CiVeer + O Vaaw Formula 6
N1 = W ~ Vih
[0114] (VNI: voltage level of the first node (N1) after the

second transistor (ST2) is turned on, Vth: the threshold volt-
age of the driving transistor (DT)).

[0115] Therefore, the voltage stored in the fifth node (N5)
during the third to ninth periods (T3 to T9) affects the voltage
being applied to the first node (N1). For example, the voltage
level (VN1) that is applied to the gate electrode of the driving
transistor (DT) after the tenth period (T10) may be expressed
as a function of the voltage level (Vdata) at the fifth node (N5)
(e.g., corresponding to a charge stored in the second capacitor
(C2)) during the third to ninth periods (T3 to T9).

[0116] At the start of the eleventh period (T11), the first and
fourth control signals (GCS1, GCS4) change to high level
signals. Since the sixth transistor (ST6) is turned off, the fifth
node (N5) and the fourth node (N4) are electrically discon-
nected from each other, and therefore the voltage of the first
node (N1) does not change. In some embodiments, the first
and fourth control signals (GCS1, GCS4) change to high level
signals at the same time, but the fourth control signal (GCS4)
may instead change to a high level signal after the first control
signal (GCS1) changes to a high level signal. Since the first
and fourth control signals (GCS1, GCS4) change to high level
signals, the first to fourth control signals (GCS1 to GCS4) all
become high level signals. The second node and the third
node (N2, N3) are floated.

[0117] After the first and fourth control signals (GCSI,
GCS4) change to high level signals, the second and third
control signals (GCS2, GCS3) may change to low level sig-
nals. In such a case, when the eleventh period (T11) ends, the
first and fourth control signals (GCS1, GCS4) are high level
signals, and the second and third control signals (GCS2,
GCS3) are low level signals. Therefore, the first, second and
sixth transistors (ST1, ST2, ST6) are turned off, and the third
and fourth transistors (ST3, ST4) are turned on. The second
node (N2) is electrically connected to the second voltage
supply line (VSL2) and thus a third level voltage (V3) is
applied, and the third node (N3) s electrically connected with
the anode electrode (A).

[0118] Atthestart of the second period (T2), a second level
voltage (V2)is applied to the first voltage supply line (VSL1),
and thus the organic light emitting diode (OLED(,k)") may
emit light. Herein, the level (T) of the current being output to
the organic light emitting diode (OLED(,k)) may be
expressed as shown in mathematical formula 7 below.

C1Vrer + C2Viane 2 Formula 7
I=k|V, -| —————= v, (|- V,
(n-("arg vl
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-continued
C1Vrer + C2Viaa )2

-y -
a+C;

[0119] (k: proportional constant)

[0120] The brightness in which the organic light emitting
diode (OLED(j k)") emits light is proportional to the level (I)
ofthe current, and thus is not affected by the threshold voltage
(Vth).

[0121] For at least a certain period of time of the second
period (T2), a scan signal may be applied to at least some of
the scan lines of the scan lines (S1 to Sm). In the embodiment
illustrated in FIG. 6, during the second period (T2), the fourth
control signal (GCS4) becomes a low level signal, and the
scan signal is sequentially applied to all scan lines (S1 to Sm).
At the start of the twelfth period (T12), application of the scan
signal starts at the first scan line (S1), and at the end of the
twelfth period (T12), application of the scan signal ends in the
twelfth (or last) scan line (Sm). Since the fourth control signal
(GCS4) is a low level signal during the second period (T2),
the fourth node (N4) is electrically connected with the fifth
node (N5). During a certain period of time during the twelfth
period, a scan signal is applied to the scan line (Sj). and the
voltage that is applied to the data line (Dk) is stored in the
second capacitor (e.g., the voltage at the fifth node (N5)) in
the pixel (P(j,k)"). Since the first control signal (GCS1) is a
high level signal, and the second transistor (ST2) is turned off,
the voltage being applied to the fifth node (N5) does not affect
the driving transistor (DT) during the second period (T2).
[0122] In a case where the second period (T2) ends, and a
first level voltage (V1) is applied to the first voltage supply
line (VSL1), the organic light emitting diode (OLED(j k)"
does not emit light as it would in the third period (T3). In the
embodiment explained hereinabove, a scan signal is applied
to all scan lines (S1 to Sm) but the scan signal may instead be
applied to some of the scan lines (S1 to Sm) after the start of
the eleventh period (T11) but before the end of the first period
(T1).

[0123] FIG. 7 illustrates a view for explaining another
embodiment of each pixel in the organic light emitting dis-
play device illustrated in FIG. 1. FIG. 7 representatively illus-
trates pixels (P(j,k, j and k being positive integers)") electri-
cally connected to a scan line (Sj) and data line (Dk).

[0124] Referring to FIG. 7, the pixel (P(j,k)") includes an
organic light emitting diode (OLED(j k)") and a pixel driving
circuit (DC(.k)"). The pixel (P(3,k)") includes a driving tran-
sistor (DT), first, second, third, fourth, fifth, and seventh
transistors (ST1, ST2, ST3, ST4, ST5, ST7), and first and
second capacitors (C1, C2). The driving transistor (DT), the
first transistor (ST1), the fifth transistor (ST5), the first
capacitor (C1), and the second capacitor (C2) of the pixel
(P(,k)") are the same as the driving transistor (DT), the first
transistor (8T1), the fifth transistor (ST5), the first capacitor
(C1), and the second capacitor (C2) explained with reference
to FIG. 3, and thus further explanation is omitted.

[0125] To the gate electrode of the second transistor (ST2),
the first control signal (GCS1) is applied similar to the gate
electrode of the first transistor (ST1), the first electrode is
connected to the fourth node (N4), and the second electrode is
connected to the second node (N2). Herein, the first electrode
may be a source electrode or drain electrode, and the second
electrode may be a the other one of the source and drain
electrodes. For example, when the first electrode is a drain
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electrode, the second electrode may be a source electrode, or
vice versa. Definitions of the first electrode and the second
electrode may each be applied to third, fourth, fifth and sev-
enth transistors (ST3, ST4, ST5, ST7), which will be
explained hereinafter.

[0126] To the gate electrode of the third transistor (ST3),
the second control signal (GCS2)is applied, the first electrode
is connected to the second voltage supply line (VSL.2), and
the second electrode is connected to the second node (N2).
[0127] To the gate electrode of the fourth transistor (ST4),
the second control signal (GCS2) is applied similarly to the
gate electrode of the third transistor (ST3), the first electrode
is connected to the third node (N3), and the second electrode
is connected to the anode electrode (A).

[0128] To the gate electrode of the seventh transistor (ST7),
the third control signal (GCS3) is applied, the first electrode is
connected to the first node (N3), and the second electrode is
connected to the anode electrode (A).

[0129] The anode electrode (A) of the organic light emit-
ting diode (OLED(j,k)") is connected to the second electrode
of the fourth and seventh transistors (ST4, ST7), and the
cathode electrode (C) is electrically connected to the first
voltage supply line (VSL1).

[0130] FIG. 8isa view for explaining a method for driving
a pixel illustrated in FIG. 7. Referring to FIGS. 7 and 8, a first
level voltage (V1) is applied to the first voltage supply line
(VSL1) during the first period (T1), and thus, the organic light
emitting diode (OLED(j,k)") in the pixel does not emit light,
thereby stopping displaying. The first period (T1) may corre-
spond to the steps of stopping displaying (Off, Off') of FIG. 2.
During the second period (T2), the second level voltage (V2)
is applied to the first voltage supply line (VSL1), and thus the
organic light emitting diode (OLED(j k)") in the pixel (P(j.k)
") may emit light. The second period (T2) may correspond to
the steps of displaying an image (L, R) of FIG. 2. The first
period (T1) including the third period to the eleventh period
(T3 to T11), and the second period (T2) including the twelfth
period (T12) are the same as in FIGS. 3 and 4. At the first
period (T1), the data lines (D1 to Dn) may be floated.
[0131] In FIG. 8, in a case where the first control signal
(GCS1) is a high level signal, the first and second transistors
(ST1, ST2) where the first control signal (GCS1) is applied to
the gate electrode are turned off. In a case where the first
control signal (GCS1) is a low level signal, the first and
second transistors (ST1, ST2) where the first control signal
(GCS1) is applied to the gate electrode are turned on. Like-
wise, it is possible to control the state of the third, fourth, and
seventh transistors (ST3, ST4, ST7) with the second to third
control signals (GCS2 to GCS3). At the first and second
periods (T1, T2), a certain level of the voltage may be applied
to the third voltage supply line (VSL3). However, operations
of the transistors (ST1, ST2, ST3, ST4, ST7) and the level of
voltage that is applied to the third supply line (VSL3) accord-
ing to the control signals (GCS1 to GCS4) are merely
examples.

[0132] At the start of the third period (T3), the level of the
voltage being applied to the first voltage supply line (VSL1)
changes to the first level (V1), and thus the organic light
emitting diode (OLED(j k)") stops emitting light. The level of
the voltage being applied to the second voltage supply line
(VSL2) does not change but maintains the third level (V3).
The third level (V3) may correspond to or may be substan-
tially the same as the first level (V1). Since the first voltage
supply line (VSL1) is connected to all of the pixels (P(1,1) to
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P(m,n)), all organic light emitting diodes stop emitting light.
The first and third control signals (GCS1 and GCS3) are high
level signals, and the second control signal (GCS2) is a low
level signal. Therefore, the first, second and seventh transis-
tors (ST1, ST2, ST7) are turned off, and the third and fourth
transistors (ST3, ST4) are turned on. The second node (N2) is
electrically connected with the second voltage supply line
(VSL2)and thus a voltage having a third level (V3) is applied,
and the third node (N3) is electrically connected with the
anode electrode (A).

[0133] After the voltage level being applied to the first
voltage supply line (VSL1) changes to a third level (V3), the
third control signal (GCS3) may change to a low level signal.
In this case, when the third period (T3) ends, the first control
signal (GCS1) is a high level signal, and the second and third
control signals (GCS2, GCS3) are low level signals. There-
fore, the first and second transistors (ST1, ST2) are turned off,
and the third, fourth, and seventh transistors (ST3, ST4, ST7)
are turned on. The second node (N2) is electrically connected
with the second voltage supply line (VSL2), and the first and
third nodes (N1, N3) are electrically connected with the
anode electrode (A).

[0134] Since the first node (N1) and the third node (N3) are
electrically connected to each other, the driving transistor
(DT) may operate like a diode.

[0135] At the fourth period (T4), the level of the voltage
being applied to the second voltage supply line (VSL2)
changes to a fourth level (V2), which is lower than the first
level (V1), and thus the driving transistor (DT) comes to an
off state. The fourth level (V4) may correspond to or may be
substantially the same as the second level (V2). At the fourth
period (T4), the first control signal (GCS1) is a high level
signal and the second and third control signals (GCS2, GCS3)
are low level signals. Therefore, the first and second transis-
tors (ST1, ST2) are turned off, and the third, fourth and
seventh transistors (ST3, ST4, ST7)are turned on. The second
node (N2) is electrically connected to the second voltage
supply line (VSL2) and thus a voltage having a fourth level
(V4) is applied. The first and third nodes (N1, N3) are elec-
trically connected with the anode electrode (A).

[0136] At the start of the fifth period (T5), the voltage level
being applied to the second voltage supply line (VSL2)
changes to a third level (V3) again. The first and second
transistors (ST1, ST2) are turned off, and the third, fourth and
seventh transistors (ST3, ST4, ST7)are turned on. The second
node (N2) is electrically connected to the second voltage
supply line (VSL2) and thus a voltage having a third level
(V3) is applied to the second node (N2). The first and third
nodes (N1, N3) are electrically connected with the anode
electrode (A).

[0137] After the voltage level being applied to the second
voltage supply line (VSL2) changes to the third level (V3),
the third control signal (GCS3) may change to a high level
signal. In this case, when the fifth period (T5) ends, the first
and third control signals (GCS1, GCS3) are high level sig-
nals, and the second control signal (GCS2) is a low level
signal, and thus the first, second and seventh transistors (ST1,
ST2, ST7) are turned off, and the third and fourth transistors
(ST3,ST4) are turned on. A third level voltage (V3) is applied
to the second node (N2), and the third node (N3) s electrically
connected with the anode electrode (A).

[0138] At the sixth period (T6). the voltage level being
applied to the second voltage supply line (VSL2) changes to
a fourth level (V4), and thus the voltage level of the anode
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electrode (A) changes (e.g., is initialized). During the sixth
period (T6), the first and third control signals (GCS1, GCS3)
are high level signals, and the second control signal (GCS2)is
a low level signal, and thus the first, second and seventh
transistors (ST1, ST2, ST7) are turned off, and the third and
fourth transistors (ST3, ST4) are turned on. A fourth level
voltage (V4) is applied to the second node (N2), and the third
node (N3) is electrically connected with the anode electrode
(A).

[0139] At the seventh period (T7), since the third control
signal (GCS3) becomes a low level signal, the first control
signal (GCS1) is a high level signal, and the second and third
control signals (GCS2, GCS3) are low level signals. There-
fore, the first and second transistor (ST1, ST2) are turned off,
and the third, fourth and seventh transistors (8T3, ST4, ST7)
are turned on. The first and third nodes (N1, N3) are electri-
cally connected with the anode electrode (A), and the second
node (N2) is electrically connected with the second voltage
supply line (VSL2) and thus a fourth level voltage (V4) is
applied. At the seventh period (T7), due to the electrical
connection with the third node (N3), the voltage level of the
first node (N1) changes (e.g., is initialized).

[0140] At the eighth period (T8), the voltage level being
applied to the second voltage supply line (VSL2) changes to
a fifth level (V5). During the eighth period (T8), the first
control signal (GCS1) is a high level signal, and the second
and third controls signals (GCS2, GCS3) are low level sig-
nals. Therefore, the first and second transistors (ST1, ST2) are
turned off, and the third, fourth and seventh transistors (ST3,
ST4, ST7) are turned on. The first and third nodes (N1, N3)
are electrically connected with the anode electrode (A), and
the second node (N2) is electrically connected with the sec-
ond voltage supply line (VSL2), and thus a fifth level voltage
(V5) is applied to the second node (N2). Since the first node
(N1) and the third node (N3) are electrically connected to
each other, the driving transistor (DT) may operate like a
diode. In some embodiments, the fourth level (V4) is lower
than the minimum level of the voltage that is applied to the
data lines (D1 to Dn). For at least a certain period of time
during the eighth period (T8), the current from the second
voltage supply line (VSL2) reaches the first node (N1) via the
second node (N2) and third node (N3). The voltage level
being applied to the first node (N1) increases until the driving
transistor (DT) reaches an off state. When the difference of
voltage level between the first electrode and the gate electrode
of the driving transistor (DT) reaches the threshold voltage
(Vth), the driving transistor (D'T) comes to an off state, and
thus the difference of the voltage level between the voltage
being applied to the first node (N1) and the fifth level (V5) is
the threshold voltage (Vth).

[0141] At the start of the ninth period (T9), since the second
control signal (GCS2) changes to a high level signal, the third
and fourth transistors (ST3, ST4) are turned off, and compen-
sation of the threshold voltage (Vth) ends. The first and sec-
ond control signals (GCS1, GCS2) are high level signals, and
the third control signal (GCS3) is a low level signal. The first
to fourth transistors (ST1 to ST4) are turned off, and the
seventh transistor (ST7) is turned on, and thus the second and
third nodes (N2, N3) are floated, and the first node (N1) is
electrically connected to the anode electrode (A).

[0142] After the second control signal (GCS2) changes to a
high level signal, the voltage level being applied to the second
voltage supply line (VSL2) may change to a third level (V3).
Furthermore, after the second control signal (GCS2) changes
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to a high level signal, the third control signal (GCS3) may
change to a high level signal as well. In such a case, when the
ninth period (T9) ends, the first to third control signals (GCS1
to GCS3) are all high level signals. Therefore, the first, sec-
ond, third, fourth, and seventh transistors (ST1, ST2, ST3,
ST4, ST7) are turned off. Furthermore, a difference in voltage
level between the first node (N1) and the second node (N2)
does not change. During the third to ninth periods (T3 to T9),
the voltage level at the fourth node (N4) (e.g., corresponding
to a charge stored in the second capacitor (C2)) is the level of
voltage (Vdata) that is applied to the data line (Dk) before the
start of the first period (T1).

[0143] During the tenth period (T10), the first control signal
(GCS1) becomes a low level. The second and third control
signals (GCS2, GCS3) are high level signals, and the first
control signal (GCS1) is a low level signal. Therefore, the
third, fourth, and seventh transistors (ST3, ST4, ST7) are
turned off, and the first and second transistors (ST1, ST2) are
turned on. The second node (N2) and the fourth node (N4) are
electrically connected to each other, and the first node (N1)
and the third node (N3) are electrically connected to each
other. Since the first node (N1) and the third node (N3) are
electrically connected to each other, the driving transistor
(DT) may operate like a diode having the threshold voltage
(Vth).

[0144] Inacasewheretwo nodes (N2, N4)having different
voltage levels are electrically connected to each other, by the
law of conservation of electric charge, even when the second
transistor (ST2) is turned on, the electric charge conserved in
the first capacitor (C1) and second capacitor (C2) does not
change. Since the voltage level being applied to the third
voltage supply line (VSL3), the voltage level (V3) being
applied to the second voltage supply line (VSL2), and the
difference of voltage level (Vth) between the first node (N1)
and the second node (N2) do not change, they are offset. Since
the operations are the same as the operations explained at the
tenth period (T10) with reference to FIG. 4, the voltage levels
of the second node (N2) and first node (N1) each corresponds
to mathematical formula 2 and mathematical formula 3.
Therefore, the voltage at the fourth node (N4) (e.g., corre-
sponding to a charge stored in the second capacitor (C2))
during the third to ninth periods (T3 to T9) affects the voltage
being applied to the first node (N1). That is, the voltage level
(VN1) being applied to the first node (N1) after the tenth
period (T10) may be expressed as a function of the voltage
level (Vdata) stored in the fourth node (N4) during the third to
ninth periods (T3 to T9).

[0145] At the start of the eleventh period (T11), the first
control signal (GCS1) changes to a high level signal, and the
firstand second transistors (ST1, ST2) are turned off, and thus
the second node (N2) is electrically disconnected from the
fourth node (N4), and the first node (N1) is electrically dis-
connected from the third node (N3).

[0146] After the first control signal (GCS1) changes to a
high level signal, the second control signal (GCS2) may
change to a low level signal. In such a case, since the first and
third control signals (GCS1, GCS3) are high level signals,
and the second control signal (GCS2) is a low level signal, the
first, second and seventh transistors (ST1, ST2, ST7) are
turned off and the third and fourth transistors (ST3, ST4) are
turned on. When the eleventh period (T11) ends, the second
node (N2) is electrically connected to the second voltage
supply line (VSL2) and thus a third level voltage is applied,
and the third node (N3) is electrically connected with the
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anode electrode (A). During a certain period of time of the
eleventh period (T11), a scan signal may be applied to all scan
lines (S1 to Sm). When the scan signal is applied, the fifth
transistor (ST5) may turn on, and the electric charge that had
been stored in the second capacitor (C2) may exit through the
data line (Dk). This is a selective process, and thus a scan
signal may not be applied to the scan lines (S1 to Sm) during
the eleventh period (T11).

[0147] Atthestart of the second period (T2), a second level
voltage (V2)is applied to the first voltage supply line (VSL1),
and thus the organic light emitting diode (OLED(j,k)") emits
light. Herein, the level (I) of the current being output to the
(OLED(j,k)") is represented as shown in mathematical for-
mula 4. The brightness in which the organic light emitting
diode (OLED(j,k)") emits light is proportionate to the level ()
ofthe current, and thus is not affected by the threshold voltage
(Vth). For at least a certain period of time of the second period
(T?2), a scan signal may be applied to at least some of the scan
lines of the scan lines (S1 to Sm). At the start of the twelfth
period (T12), application of the scan signal starts in the scan
line (S1), and at the end of the twelfth period (T12), applica-
tion of the scan signal ends in the scan line (Sm). During a
certain period of time of the twelfth period, the scan signal is
applied to the scan line (Sj), and the voltage being applied to
the data line (Dk) is stored in the second capacitor (C2) (e.g,,
the voltage at the fourth node (N4)) in the pixel (P(.k)").
Since the second transistor (ST2) is turned off, the voltage at
the fourth node (N4) (e.g.. corresponding to a charge stored in
the second capacitor (C2)) does not affect the driving transis-
tor (DT) during the second period (T2). In a case where the
second period (T2) ends, and a first level voltage (V1) is
applied to the first voltage supply line (VSL1), the organic
light emitting diode (OLED(j,k)") does not emit light in the
third period (T3). Furthermore, in the embodiment explained
hereinabove, a scan signal is applied to all scan lines (S1 to
Sm) during the second period (T2), but the scan signal may be
applied to some of the scan lines (S1to Sm)even after the start
of the eleventh period (T11) but before the start of the first
period (T1).

[0148] FIG. 9is a flow diagram for explaining a method for
driving an organic light emitting display device according to
another embodiment of the present disclosure. Hereinafter,
the method for driving an organic light emitting display
device according to another embodiment of the present dis-
closure will be explained with reference to FIGS. 1 t0 8.
[0149] Atstep S100, a voltage having a first level is applied
to a cathode electrode (C) of an organic light emitting diode,
and thus the voltage level of the cathode electrode (C) may be
higher than the voltage level of an anode electrode (A). There-
fore, pixels (P(1,1) to P(m,n)) do not emit light. This may
correspond to a third period (T3) of FIG. 4, FIG. 6 or FIG. 8.
A first node (N1) and third node (N3) are electrically con-
nected to each other, and a second node (N2) is electrically
connected to a second voltage supply line (VSL.2), and a third
node (N3) is electrically connected to the anode electrode
(A), and a third level voltage (V3) is applied to the second
voltage supply line (VSL2). The third level (V3) may corre-
spond to or may substantially be the same as the first level
VD).

[0150] At step S200, the first node (N1) and third node (N3)
are electrically connected to the anode electrode (A), and the
second node (N2) is electrically connected to the second
voltage supply line (VSL2), and thus the driving transistor
(DT) is turned off. This may correspond to the fourth period
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(T4) of FIG. 4, FIG. 6 or FIG. 8. The first node (N1) and the
third node (N3) are electrically connected, and the second
node (N2) is electrically connected to the second voltage
supply line (VSL2), and the third node (N3) is electrically
connected to the anode electrode (A), and a fourth level
voltage (V4) is applied to the second voltage supply line
(VSL2). The fourth level (V4) may correspond to or may be
substantially the same as the second level (V2).

[0151] At step S300, the voltage level being applied to the
second voltage supply line (VSL2) changes to a fourth level
(V4), and thus the voltage level of the anode electrode (V)
changes (e.g., initialized). This may correspond to the sixth
period (T6) of FIG. 4, FIG. 6, or FIG. 8. The first node (N1)
and the third node (N3) are electrically disconnected from
each other, the second node (N2) is electrically connected to
the second voltage supply line (VSL2), the third node (N3) is
electrically connected to the anode electrode (A), and a fourth
level voltage (V4) is applied to the second voltage supply line
(VSL2).

[0152] At step S400, a threshold voltage (Vth) may be
compensated according to the following two methods.
According to an embodiment with reference to FIG. 4 and
FIG. 8, the voltage level being applied to the second voltage
supply line (VSL2) changes to a fifth level (V5). This may
correspond to the eighth period (T8) of FIG. 4 or FIG. 8. In
some embodiments, the fifth level (V5) is between the third
level (V3) and fourth level (V4), and lower than the minimum
level of the voltage being applied to data lines (D1 to Dn). In
the case of the pixel driving circuit (DC(j,k) or DC(.k)"), the
first and third nodes (N1, N3) are electrically connected to the
anode electrode (A), and the second node (N2) is electrically
connected to the second voltage supply line (VSL2). Accord-
ing to an embodiment with reference to F1G. 6, a scan signal
is applied to all scan lines (S1 to Sm), and a voltage having a
reference level (Vref) is applied to all data lines (D1 to Dn).
This may correspond to the eighth period (T8) of FIG. 6. In
the case of the pixel driving circuit (DC(j,k)"), the first and
third nodes (N1, N3) are electrically connected to the anode
electrode (A), and the second node (N2) is electrically con-
nected to the data line (Dk).

[0153]  Atstep S500, the voltage thathad been applied to the
other end of the second capacitor (C2) affects the voltage of
the first node (N1). That is, the voltage level of the gate
electrode of the driving transistor (DT) changes. This may
correspond to the tenth period (T10) of FIG. 4, FIG. 6 or FIG.
8. Herein, the voltage level that is applied to the other end of
the second capacitor (C2) corresponds to the level of voltage
(Vdata) that is applied to the data line (Dk) before the start of
the first period (T1). The one end of the second capacitor (C2)
is electrically connected to the third voltage supply line
(VSL3), the first node (N1) is electrically connected to the
third node (N3), the second node (N2) is electrically con-
nected to the other end of the second capacitor (C2), and the
third node (N3) is electrically disconnected from the anode
electrode (A).

[0154] At step S600, since a second level voltage (V2) is
applied to the cathode electrode (C) of the organic light emit-
ting diode, the organic light emitting diode may emit light.
This may correspond to the second period (12) of FIG. 4,
FIG. 6 or FIG. 8. A third level voltage (V3) is applied to the
second voltage supply line (VSL2) during the second period
(T2), and for at least a certain period of time during the second
period (T2), a voltage applied to each data line (D1 to Dn) is
stored in at least some of the pixels.
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[0155] By way of summation and review, in order to use
shutter glasses together with an organic light emitting display
device, the device may be driven four times faster than the
frequency of a general display device. For example, in a case
where a general display device is driven at 60 Hz, in order to
operate together with shutter glasses, the display device
should be driven at 240 Hz. Furthermore, since the step of
stopping displaying of a 3-dimensional (3D) display device
accounts for half of each frame, light may be emitted at twice
the luminance to display an image. In the case of such a
driving method, since the display device is driven at a high
frequency, power consumption increases. Furthermore, an
organic light emitting diode being driven according to a con-
ventional 3D method may emit light having a brightness that
is twice the brightness of an organic light emitting diode that
is driven according to a general method (e.g., 2D method)
where the organic light emitting diodes emit light for an entire
frame period. This has a problem of reducing the life span of
the organic light emitting diode.

[0156] An organic light emitting display device and a
method for driving thereof according to an embodiment of the
present disclosure may include repeating the step of stopping
displaying (Off), the step of stopping displaying (Off"), and
the step of displaying a right eye image (R) and the step of
displaying a left eve image (L), and may reduce the period of
the steps of stopping displaying (Off, Off'), and may reduce
the brightness at the steps of displaying an image (L, R),
thereby increasing the life span of the organic light emitting
display device.

[0157] 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 at the time of
filing of the present application, features, characteristics, and/
or elements described in connection with a particular embodi-
ment may be used singly or in combination with features,
characteristics, 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 their equivalents.

What is claimed is:
1. An organic light emitting display device comprising:
pixels, each comprising an organic light emitting diode
having an anode electrode and a cathode electrode, and
a pixel driving circuit configured to output a driving
current to the organic light emitting diode;
scan lines and data lines electrically connected to the pix-
els; and
a first voltage supply line and a second voltage supply line
electrically connected to the pixels,
wherein
the pixel driving circuit comprises a driving transistor
configured to control a level of each driving current,
and the cathode electrode is electrically connected to
the first voltage supply line,
the organic light emitting diode is configured to not emit
light during a first period where a first level voltage is
applied to the first voltage supply line, and to emit
light during a second period where a second level
voltage is applied to the first voltage supply line,
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avoltage stored in the pixels affects a voltage applied to
a gate electrode of the driving transistor during at least
a portion of the first period, and

a third level voltage is applied to the second voltage
supply line during the second period, and the third
level voltage is stored in at least some of the pixels
during at least a portion of the second period.

2. The organic light emitting display device according to

claim 1, wherein

the organic light emitting display device further comprises
a third voltage supply line electrically connected to the
pixels,

the pixel driving circuit further comprises a first transistor,
a second transistor, a third transistor, a fourth transistor,
a fifth transistor, a first capacitor, and a second capacitor,

the gate electrode of the driving transistor is connected to a
first node, a first electrode of the driving transistor is
connected to a second node, and a second electrode of
the driving transistor is connected to a third node,

afirst electrode of the first transistor is connected to the first
node, and a second electrode of the first transistor is
connected to the third node,

a first electrode of the second transistor is connected 1o a
fourth node, and a second electrode of the second tran-
sistor is connected to the second node,

a first electrode of the third transistor is connected to the
second voltage supply line, and a second electrode of the
third transistor is connected to the second node,

a first electrode of the fourth transistor is connected to the
third node, and the second electrode of the fourth tran-
sistor is connected to the anode electrode,

a gate electrode of'the fifth transistor is connected to one of
the scan lines, a first electrode of the fifth transistor is
connected to one of the data lines, and a second electrode
of the fifth transistor is connected to the fourth node,

one end of the first capacitor is connected to the second
voltage supply line, and another end of the first capacitor
is connected to the first node, and

one end of the second capacitor is connected to the third
voltage supply line, and another end of the second
capacitor is connected to a fourth node.

3. The organic light emitting display device according to

claim 2, wherein

afirst control signal is applied to a gate electrode of the first
transistor,

asecond control signal is applied to a gate electrode of the
second transistor,

a third control signal is applied to a gate electrode of the
third transistor, and

a fourth control signal is applied to a gate electrode of the
fourth transistor.

4. The organic light emitting display device according to

claim 2, wherein

the organic light emitting display device further comprises
asixth transistor connected between the fourth node and
the second capacitor, and wherein

afirst control signal is applied to a gate electrode of the first
transistor and a gate electrode of the second transistor,

a second control signal is applied to a gate electrode of the
third transistor,

a third control signal is applied to a gate electrode of the
fourth transistor, and

a fourth control signal is applied to a gate electrode of the
sixth transistor.
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5. The organic light emitting display device according to
claim 2, wherein
the organic light emitting display device further comprises
aseventh transistor connected between the first node and
the anode electrode, and wherein
a first control signal is applied to a gate electrode of the first
transistor and a gate electrode of the second transistor,
a second control signal is applied to a gate electrode of the
third transistor and a gate electrode of the fourth transis-
tor, and
a third control signal is applied to a gate electrode of the
seventh transistor.
6. The organic light emitting display device according to
claim 3, wherein
during the first period, the driving transistor is turned off in
response to a fourth level voltage being applied to the
second voltage supply line, the first transistor, the third
transistor, and the fourth transistor being turned on, and
the second transistor being turned off, and
during the first period, a voltage level of the anode elec-
trode is initialized in response to the fourth level voltage
being applied to the second voltage supply line, the third
transistor and fourth transistor being turned on, and the
first transistor and second transistor being turned off.
7. The organic light emitting display device according to
claim 5, wherein
during the first period, the driving transistor is turned off in
response to a fourth level voltage being applied to the
second voltage supply line, the third transistor, the
fourth transistor, and the seventh transistor being turned
on, and the first transistor and the second transistor being
turned off, and
during the first period, a voltage level of the anode elec-
trode is initialized in response to the fourth level voltage
being applied to the second voltage supply line, the third
transistor and the fourth transistor being turned on, and
the first transistor, the second transistor, and the seventh
transistor being turned off.
8. The organic light emitting display device according to
claim 3,
wherein during the first period, a threshold voltage of the
driving transistor is compensated in response to a fifth
level voltage being applied to the second voltage supply
line, the first transistor, the third transistor, and the fourth
transistor being turned on, and the second transistor
being turned off.
9. The organic light emitting display device according to
claim 4,
wherein during the first period, a threshold voltage of the
driving transistor is compensated in response to a refer-
ence level voltage being applied to the datalines, the first
transistor, the second transistor, the fourth transistor and
the fifth transistor being turned on, and the third transis-
tor and the sixth transistor being turned off.
10. The organic light emitting display device according to
claim 5,
wherein during the first period, a threshold voltage of the
driving transistor is compensated in response to a fifth
level voltage being applied to the second voltage supply
line, the third transistor, the fourth transistor, and the
seventh transistor being turned on, and the first transistor
and second transistor being turned off.
11. The organic light emitting display device according to
claim 3, wherein:
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the voltage stored in the pixels comprises the voltage being

stored in the fourth node, and

in response to the second transistor being turned on, the

voltage stored in the fourth node affects a voltage being
applied to the first node.

12. The organic light emitting display device according to
claim 4, wherein:

the voltage stored in the pixels comprises the voltage being

stored in the fifth node, and

in response to the second transistor and the sixth transistor

being turned on, the voltage stored in the fifth node
affects a voltage being applied to the first node.

13. The organic light emitting display device according to
claim 6, wherein:

the third level voltage corresponds to the first level voltage,

and

the fourth level voltage corresponds to the second level

voltage.

14. The organic light emitting display device according to
claim 8, wherein the fifth level voltage is between the third
level voltage and the fourth level voltage, and is lower than a
minimum level of the voltage applied to the data lines.

15. A method for driving an organic light emitting display
device comprising pixels, each comprising an organic light
emitting diode having an anode electrode and a cathode elec-
trode, and a pixel driving circuit configured to output a driv-
ing current to the organic light emitting diode; scan lines and
data lines electrically connected to the pixels; a first voltage
supply line connected to the cathode electrode and a second
voltage supply line electrically connected to a gate electrode
of a driving transistor through a first capacitor, the method
comprising:

stopping the organic light emitting diode from emitting

light;

turning off the driving transistor in the pixel driving circuit;

initializing a voltage level of the anode electrode;

compensating a threshold voltage of the driving transistor;
and

emitting light with the organic light emitting diode,

wherein

at the stopping the organic light emitting diode from emit-

ting light, a voltage level applied to the first voltage
supply line changes to a first level, and

at the emitting light with the organic light emitting diode, a

voltage level being applied to the first voltage supply line
changes to a second level, a voltage having a third level
is applied to the second voltage supply line, and a volt-
age 1s stored in at least some of the pixels.

16. The method according to claim 15, wherein

at the turning off the driving transistor in the pixel driving

circuit, the gate electrode of the driving transistor is
electrically connected to a second electrode of the driv-
ing transistor, a first electrode of the driving transistor is
electrically connected to the second voltage supply line,
the second electrode of the driving transistor is electri-

15
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cally connected to the anode electrode, and a third level
voltage is applied to the second voltage supply line, and
at the initializing a voltage level of the anode electrode, the
gate electrode of the driving transistor is electrically
disconnected from the second electrode of the driving
transistor, the first electrode of the driving transistor is
electrically connected to the second voltage supply line,
the second electrode of the driving transistor is electri-
cally connected to the anode electrode, and a fourth level
voltage is applied to the second voltage supply line.
17. The method according to claim 15, wherein
at the compensating a threshold voltage of the driving
transistor, the gate electrode of the driving transistor is
electrically connected to the second electrode of the
driving transistor,

the first electrode of the driving transistor is electrically

connected to the second voltage supply line,

the second electrode of the driving transistor is electrically

connected to the anode electrode, and

a fifth level voltage is applied to the second voltage supply

line.

18. The method according to claim 17,

wherein the fifth voltage level is between the third voltage

level and the fourth voltage level, and is lower than a
minimum level that at which a voltage is to be applied to
the data lines.

19. The method according to claim 15, wherein at the
compensating athreshold voltage of the driving transistor, the
gate electrode of the driving transistor is electrically con-
nected to the second electrode of the driving transistor,

the first electrode of the driving transistor is electrically

connected to one of the data lines,

the second electrode of the driving transistor is electrically

connected to the anode electrode, and

a reference level voltage is applied to the data lines.

20. The method according to claim 15,

wherein the organic light emitting display device further

comprises a third voltage supply line,

the pixel driving circuit further comprises a second capaci-

tor, and
wherein the method for driving the organic light emitting
diode further comprises changing a voltage level of the
gate electrode of the driving transistor after the compen-
sating of the threshold voltage of the driving transistor,

at the changing a voltage level of the gate electrode of the
driving transistor, one end of the second capacitor is
electrically connected to the third voltage supply line,
the gate electrode of the driving transistor is electrically
connected to the second electrode of the driving transis-
tor, the first electrode of the driving transistor is electri-
cally connected to another end of the second capacitor,
and the second electrode of the driving transistor is
electrically disconnected from the anode electrode, and

avoltage stored in the pixels affects a voltage applied to the
gate electrode of the driving transistor.
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