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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thisapplicationclaims the priority of Korean Patent
Application No. 10-2014-0096223 filed on Jul. 29,2014 and
the priority of Korean Patent Application No. 10-2014-
0191060 filed on Dec. 26, 2014, in the Korean Intellectual
Property Office, the disclosure of which are incorporated
herein by reference in their entirety.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present disclosure relates to an organic light

emitting display device and a method of driving the same, and
more particularly, to an organic light emitting display device
and a method of driving the organic light emitting display
device minimized in image sticking.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device is a self-
light emitting display that does not need a separate light
source unlike a liquid crystal display device, and, thus, the
OLED can be manufactured into a lightweight and thin form.
Further, the OLED is advantageous in terms of power con-
sumption since it is driven with a low voltage. Also, the
organic light emitting display device has excellent color
expression, a high response speed, a wide viewing angle, and
a high contrast ratio. Therefore, the organic light emitting
display device has been researched as the next-generation
display device.

[0006] In such an organic light emitting display device,
image sticking has become an important technical issue. The
image sticking refers to a phenomenon that, when a certain
still image is switched to a full-screen image having a specific
gray scale value after it has been displayed on an organic light
emitting display device for a certain period of time, the profile
of the previous image is seen. Such image sticking may cause
deterioration in display and image qualities of an organic light
emitting display device.

[0007] Accordingly, studies for reducing the time required
for removing image sticking are in progress.

SUMMARY

[0008] Through an image sticking test in which a white
pattern is displayed on a specific portion of a display screen
and a black pattern is displayed on another specific portion of
the display screen and then switched to a full-screen image
having a specific gray scale value, the inventors of the present
disclosure recognized that a threshold voltage Vth of a driving
thin-film transistor disposed on the portion where the white
pattern is displayed is shifted. Thus, a difference is generated
between the threshold voltage Vth of the thin-film transistor
disposed on the portion where the white pattern is displayed
and a threshold voltage Vth of a thin-film transistor disposed
on the portion where the black pattern is displayed. Further,
the inventors of the present disclosure recognized that when a
substrate on which various types of driving elements includ-
ing thin-film transistors are disposed holds water as a polar
molecule, so that an electric field is generated within the
substrate due to a potential difference around the driving
elements including the thin-film transistors (and the electri-
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cally charged water,) and the generated electric field affects
the thin-film transistors. Thus, a threshold voltage Vth of a
thin-film transistor disposed on the portion where the white
pattern is displayed is increased or decreased. For example,
for a driving thin-film transistor that controls current applied
to an organic light emitting diode, if Vth of the driving thin-
film transistor is changed, the amount of current applied to the
organic light emitting diode may be larger or smaller than the
required amount. Thus, a problem occurs in the quality of a
display.

[0009] Accordingly, the inventors of the present disclosure
invented an organic light emitting display device and a
method of driving the organic light emitting display device
having a new pixel structure. Such structure is capable of
minimizing a shift in a threshold voltage Vth of a thin-film
transistor in consideration of an electric field which may be
generated within a substrate due to a level difference in signal
applied to each of lines and thin-film transistors during an
emission period of an organic light emitting display device.
[0010] Thus, an object of the present disclosure is to pro-
vide an organic light emitting display device and a method of
driving the organic light emitting display device. For even if
an organic light emitting diode of the organic light emitting
display device emits a light for a screen having the same gray
scale value for a long time, shifts of threshold voltages Vth of
thin-film transistors for driving the organic light emitting
diode are minimized.

[0011] Another object of the present disclosure is to pro-
vide an organic light emitting display device and a method of
driving the organic light emitting display device which is
improved in image quality by rapidly removing image stick-
ing.

[0012] The objects of the present disclosure are not limited
to the aforementioned objects, and other objects, which are
not mentioned above, will be apparent to a person having
ordinary skill in the art from the following description.
[0013] According to an exemplary embodiment of the
present disclosure, there is provided an organic light emitting
display device. A plurality of pixels is defined on a flexible
substrate. An organic light emitting diode is disposed on each
of the plurality of pixels. A first scan line, a second scan line,
an emission signal line, and an initialization voltage supply
line are extended in a first direction with respect to each of the
plurality of pixels, and a data line and a Vdd voltage supply
line are extended in a second direction with respect to each of
the plurality of pixels. Each of the plurality of pixels includes
a first switching thin-film transistor, a second switching thin-
film transistor, a third switching thin-film transistor, and a
driving thin-film transistor. The first switching thin-film tran-
sistor is connected with the first scan line and the data line, the
second switching thin-film transistor is connected with the
second scan line and the initialization voltage supply line, and
the third switching thin-film transistor is connected with the
emission signal line and the Vdd voltage supply line. The
driving thin-film transistor includes a gate electrode con-
nected with the first switching thin-film transistor, a source
electrode connected with the second switching thin-film tran-
sistor and the organic light emitting diode, and a drain elec-
trode connected with the third switching thin-film transistor.
On a plane of each of the plurality of pixels, the first scan line
and the second scan line are grouped and disposed on one side
and the driving thin-film transistor and the emission signal
line are grouped and disposed on the other side. Thus, the
components to which a high-level signal is applied during an
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emission period are grouped and disposed on one side of a
pixel and the components to which a low-level signal is
applied are grouped and disposed on the other side, minimiz-
ing a shift of a threshold voltage Vth of a thin-film transistor
to be minimized.

[0014] According to an exemplary embodiment of the
present disclosure, there is provided a method of driving the
organic light emitting display device. The method of driving
the organic light emitting display device includes: applying a
pulse signal through the first scan line, the second scan line,
and the emission signal line during an initialization period, a
sampling period, a programming period, and an emission
period. Further, during the emission period, the first scan line
and the second scan line transfer a low-level signal and the
emission signal line transfers a high-level signal.

[0015] According to an exemplary embodiment of the
present disclosure, there is provided an organic light emitting
display device. The organic light emitting display device
comprises a plurality of pixels defined on a plastic substrate;
and a plurality of gate lines with a first scan line, a second scan
line, and an emission signal line. They are all extended in the
same direction to achieve a particular configuration on the
plastic substrate. Said particular configuration has one set of
gate lines, to which high level signals are to be simultaneously
applied, being adjacent to each other, and has another set of
gate lines, to which low level signals are to be simultaneously
applied, being adjacent to each other.

[0016] Details of other exemplary embodiments will be
included in the detailed description of the invention and the
accompanying drawings.

[0017] According to the present disclosure, the line for
transferring a low-level signal and the line for transferring a
high-level signal during an emission period are separately
disposed. Thus, it is possible to suppress generation of an
electric field, which is caused by water held in a substrate,
around the thin-film transistors due to a potential difference
around the thin-film transistors.

[0018] Further, according to the present disclosure, it is
possible to minimize a shift of a threshold voltage Vth of the
thin-film transistor, particularly, the switching thin-film tran-
sistor, for driving the organic light emitting diode.

[0019] Furthermore, according to the present disclosure, it
is possible to reduce occurrence of image sticking on the
organic light emitting display device and also possible to
minimize the time image sticking is maintained if it occurs.

[0020] The effects of the present disclosure are not limited
to the aforementioned effects, and other various effects are
included in the present specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0022] FIG. 1 is a schematic plan view for describing an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure;

[0023] FIG. 2 is a schematic circuit diagram of an organic
light emitting display device according to an exemplary
embodiment of the present disclosure;

[0024] FIG. 3 is a schematic timing diagram for describing
a method of driving an organic light emitting display device
according to an exemplary embodiment of the present disclo-
sure;
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[0025] FIG. 4is a schematic circuit diagram of one pixel of
an organic light emitting display device according to an
exemplary embodiment of the present disclosure;

[0026] FIG. 5 shows schematic circuit diagrams of Com-
parative Example and an exemplary embodiment for describ-
ing an effect of an organic light emitting display device
according to the exemplary embodiment of the present dis-
closure;

[0027] FIG. 6 is a schematic diagram for describing an
evaluation method of an image sticking test;

[0028] FIG. 7 is a table for describing a result of the image
sticking test according to Comparative Example and the
exemplary embodiment; and

[0029] FIG. 8A to FIG. 8D are graphs for describing the
result of the image sticking test according to Comparative
Example and the exemplary embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0030] Advantages and features of the present disclosure,
and methods for accomplishing the same will be more clearly
understood from exemplary embodiments described below
with reference to the accompanying drawings. However, the
present disclosure is not limited to the following exemplary
embodiments but may be implemented in various different
forms. The exemplary embodiments are provided only to
complete disclosure of the present disclosure and to fully
provide a person having ordinary skill in the art to which the
present disclosure pertains with the category of the invention,
and the present disclosure will be defined by the appended
claims.

[0031] The shapes, sizes, ratios, angles, numbers, and the
like shown in the accompanying drawings for describing the
exemplary embodiments of the present disclosure are merely
examples, and the present disclosure is not limited thereto.
Like reference numerals generally denote like elements
throughout the present specification. Further, in the following
description, a detailed explanation of known related tech-
nologies may be omitted to avoid unnecessarily obscuring the
subject matter of the present disclosure. The terms such as
“including,” “having,” and “consist of”” used herein are gen-
erally intended to allow other components to be added unless
the terms are used with the term “only”. Any references to
singular may include plural unless expressly stated otherwise.
[0032] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0033] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
“next” and the like, one or more parts may be positioned
between the two parts unless the terms are used with the term
“immediately” or “directly” is not used.

[0034] When an element or layer is referred to as being
“on” another element or layer, it may be directly on the other
element or layer, or intervening elements or layers may be
present.

[0035] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are merely
used for distinguishing one component from the other com-
ponents. Therefore, a first component to be mentioned below
may be a second component in a technical concept of the
present disclosure.

[0036] Throughout the whole specification, the same refer-
ence numerals denote the same elements.
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[0037] Since size and thickness of each component illus-
trated in the drawings are represented for convenience in
explanation, the present disclosure is not necessarily limited
to the illustrated size and thickness of each component.

[0038] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in tech-
nically various ways as can be fully understood by a person
having ordinary skill in the art, and the embodiments can be
carried outindependently of or in association with each other.

[0039] Hereinafter, various exemplary embodiments of the
present disclosure will be described in detail with reference to
the accompanying drawings.

[0040] FIG. 1 is a schematic plan view for describing an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure. FIG. 1 illustrates
only a flexible substrate 110 of various components included
in an organic light emitting display device 100.

[0041] The flexible substrate 110 is configured to support
and protect various components of the organic light emitting
display device 100. The flexible substrate 110 may be formed
of an insulating material having flexibility. For example, the
flexible substrate 110 may be formed of plastic such as poly-
imide, but is not limited thereto.

[0042] If the flexible substrate 110 is formed of a plastic
substrate, the flexible substrate 110 may contain a material
which may cause an electric field therein depending on a
property of a plastic material. For example, the flexible sub-
strate 110 may contain water.

[0043] The flexible substrate 110 includes a display area
DA and a non-display area NA surrounding the display area
DA. The display area DA is an area where an image is dis-
played on the organic light emitting display device 100, and a
plurality of pixels P is defined on the display area DA. Further,
in each of the plurality of pixels, an organic light emitting
diode OLED and various driving components for driving the
organic light emitting diode OLED are disposed. The various
driving components for driving the organic light emitting
diode OLED will be described later in detail with reference to
FIG. 2to FIG. 4. The non-display area NA is an area where an
image is not displayed on the organic light emitting display
device 100 and an area where a line or a circuit unit is formed.
Further, a plurality of pad electrodes may be formed in the
non-display area NA, and, thus, an external module, for
example, an FPCB (flexible printed circuit board), a COF
(chip on film), bonded to the pad electrodes may be disposed
in the non-display area NA.

[0044] In the following description, the driving compo-
nents disposed in each of the plurality of pixels P of the
organic light emitting display device 100 and a method of
driving the same will be described in more detail with refer-
ence to FIG. 2 and FIG. 3.

[0045] FIG. 2 is a schematic circuit diagram of an organic
light emitting display device according to an exemplary
embodiment of the present disclosure. FIG. 3 is a schematic
timing diagram for describing a method of driving an organic
light emitting display device according to an exemplary
embodiment of the present disclosure. Referring to FIG. 2,
each pixel P of the organic light emitting display device 100
includes: an organic light emitting diode OLED, a first
switching thin-film transistor ST1, a second switching thin-
film transistor ST2, a third switching thin-film transistor ST3,
a driving thin-film transistor DT, a first capacitor CS1, and a

Feb. 4,2016

second capacitor CS2. In the present specification, such a
pixel P may be referred to as having a 4T2C pixel circuit.
[0046] The pixel P is operated in a plurality of periods, i.e.,
an initialization period tl, a sampling period t2, a program-
ming period t3, and an emission period t4, divided by a
plurality of scan signals supplied to the pixel circuit. Further,
a first scan line SCANI, a second scan line SCAN2, an
emission signal line EM, and an initialization voltage supply
line Vini apply a pulse signal comprised of a high-level signal
and a low-level signal to the pixel circuit during each of the
plurality of periods.

[0047] Referring to FIG. 2, the first switching thin-film
transistor ST1 is connected with the first scan line SCAN1
and a data line Data. To be specific, a gate electrode of the first
switching thin-film transistor ST1 is connected with the first
scan line SCAN1 and one terminal of the first switching
thin-film transistor ST1 is connected with the data line Data.
Further, the other terminal of the first switching thin-film
transistor ST 1 is connected with a gate electrode of the
driving thin-film transistor DT. Herein, the one terminal and
the other terminal may be one of a source electrode and a
drain electrode. The first scan line SCANI1, the second scan
line SCAN2, and the emission signal line EM are referred to
aplurality of gate lines. The plurality of gate lines may extend
in the same direction to achieve a particular configuration on
the plastic substrate. The particular configuration may have
two sets of gate lines. High level signals may be simulta-
neously applied to the first set of gate lines, and low level
signals may be simultaneously applied to second set of gate
lines. Each of the sets of gate lines may be adjacent to each
other.

[0048] Referring to FIG. 2 and FIG. 3, the first switching
thin-film transistor ST1 is turned on or turned off on the basis
of a state of a first scan signal from the first scan line SCANT.
An operation of turning on the first switching thin-film tran-
sistor ST1 connects a second node Node2 connected with a
gate electrode of the driving thin-film transistor DT with the
data line Data. The first scan signal of a high level is supplied
to the first switching thin-film transistor ST1 during the ini-
tialization period t1 and the sampling period t2, so that the
first switching thin-film transistor ST1 is turned on. Further,
the first scan signal of a high level is also supplied to the first
switching thin-film transistor ST1 during the programming
period t3. The data line Data supplies a data voltage Vdata
during the programming period t3, and then, the first switch-
ing thin-film transistor ST1 supplies the data voltage Vdata to
the second node Node2.

[0049] Referring to FIG. 2, the second switching thin-film
transistor ST?2 is connected with the second scan line SCAN2
and the initialization voltage supply line Vini. To be specific,
a gate electrode of the second switching thin-film transistor
ST2 is connected with the second scan line SCAN2, one
terminal of the second switching thin-film transistor ST2 is
connected with the initialization voltage supply line Vini, and
the other terminal of the second switching thin-film transistor
ST2 is connected with a third node Node3. Herein, the one
terminal and the other terminal may be one of a source elec-
trode and a drain electrode.

[0050] Referring to FIG. 2 and FIG. 3, the second switching
thin-film transistor ST2 is turned on or turned off on the basis
of a state of a second scan signal from the second scan line
SCAN2. The second scan signal of a high level is supplied to
the second switching thin-film transistor ST2 during the ini-
tialization period t1, so that the second switching thin-film
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transistor ST2 is turned on, and an initialization voltage is
supplied to a third node Node3 connected with a source
electrode of the driving thin-film transistor DT.

[0051] Referring to FIG. 2, the third switching thin-film
transistor ST3 is connected with the emission signal line EM
and a Vdd voltage supply line VDD. To be specific, a gate
electrode of the third switching thin-film transistor ST3 is
connected with the emission signal line EM, one terminal of
the third switching thin-film transistor ST3 is connected with
the Vdd voltage supply line VDD, and the other terminal of
the third switching thin-film transistor ST3 is connected with
a first node Node 1. Herein, the one terminal and the other
terminal may be one of a source electrode and a drain elec-
trode.

[0052] Referring to FIG. 2 and FIG. 3, the third switching
thin-film transistor ST3 is turned on or turned off on the basis
of a state of an emission signal from the emission signal line
EM. The emission signal of a high level is supplied to the third
switching thin-film transistor ST3 during the sampling period
2 and the emission period 4, so that the third switching
thin-film transistor ST3 is turned on. Further, the third switch-
ing thin-film transistor ST3 supplies a Vdd voltage to a drain
electrode of the driving thin-film transistor DT from the Vdd
voltage supply line VDD.

[0053] Referring to FIG. 2, the driving thin-film transistor
DT is connected with the first switching thin-film transistor
ST1, the second switching thin-film transistor ST2, the third
switching thin-film transistor ST3, and the organic light emit-
ting diode OLED. To be specific, the gate electrode of the
driving thin-film transistor DT is connected with one terminal
of the first switching thin-film transistor ST1, the drain elec-
trode of the driving thin-film transistor DT is connected with
one terminal of the third switching thin-film transistor ST3,
and the source electrode of the driving thin-film transistor DT
1s connected with one terminal of the second switching thin-
film transistor ST2 and the organic light emitting diode
OLED.

[0054] Herein, the first switching thin-film transistor ST1,
the second switching thin-film transistor ST2, the third
switching thin-film transistor ST3, and the driving thin-film
transistor DT are LTPS (Low Temperature Poly Silicon) thin-
film transistors. That is, as an active layer in each of the first
switching thin-film transistor ST1, the second switching thin-
film transistor ST2, the third switching thin-film transistor
ST3, and the driving thin-film transistor DT, there may be
used an active layer which is formed of low-temperature
polycrystalline silicon by performing a heat treatment
thereto, for example, an amorphous silicon layer with a laser
beam or the like.

[0055] The organic light emitting diode OLED includes an
anode configured to receive a Vdd voltage, a cathode config-
ured to receive a Vss voltage, and an organic light emitting
layer disposed between the anode and the cathode. The
organic light emitting diode OLED is connected in series with
the driving thin-film transistor DT between the Vdd voltage
supply line VDD and a Vss voltage supply line VSS. To be
specific, the anode of the organic light emitting diode OLED
is connected with the source electrode of the driving thin-film
transistor DT through the third node Node3, and the cathode
of the organic light emitting diode OLED is connected with
the Vs voltage supply line VSS. The driving thin-film tran-
sistor DT controls an amount of current flowing into the
organic light emitting diode OLED depending on a voltage
difference between the source electrode and the gate elec-
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trode of the driving thin-film transistor DT. The driving thin-
film transistor DT supplies a driving current to the organic
light emitting diode OLED during the emission period t4
during which the organic light emitting diode OLED emits
light.

[0056] Referring to FIG. 2, the first capacitor CS1 is con-
nected between the second node Node2 and the third node
Node3. To be specific, the first capacitor CS1 is connected
between the source electrode of the driving thin-film transis-
tor DT and the gate electrode of the driving thin-film transis-
tor DT. The first capacitor CS1 stores a threshold voltage Vth
of the driving thin-film transistor DT during the sampling
period t2.

[0057] Referring to FIG. 2, the second capacitor CS2 is
connected between the Vdd voltage supply line VDD and the
second node Node2. To be specific, the second capacitor CS2
is connected between the Vdd voltage supply line VDD and
the drain electrode of the driving thin-film transistor DT. The
second capacitor CS2 is connected in series with the first
capacitor CS1 to reduce a capacitance ratio of the first capaci-
tor CS1. Since the second capacitor CS2 reduces a capaci-
tance ratio of the first capacitor CS1 as such, it is possible to
more efficiently use the data voltage Vdata applied to the
second node Node2 during the programming period t3.
Accordingly, the second capacitor CS2 can improve the lumi-
nance of the organic light emitting diode OLED at the same
data voltage Vdata.

[0058] Regarding a specific driving of the organic light
emitting display device 100 according to an exemplary
embodiment of the present disclosure, the first switching
thin-film transistor ST1 and the second switching thin-film
transistor ST2 are turned on during the initialization period t1.
Accordingly, a reference voltage Vref is supplied to the sec-
ond node Node2 via the first switching thin-film transistor
ST1 through the data line Data. Further, the initialization
voltage Vini is supplied to the third node Node3 through the
initialization voltage supply line Vini. Accordingly, the pixel
P is initialized.

[0059] Then, the first switching thin-film transistor ST1
and the third switching thin-film transistor ST3 are turned on
during the sampling period 2. The second node Node2 main-
tains the reference voltage Vref. In a state where the drain
electrode of the driving thin-film transistor DT is floated by
the Vdd voltage of a high level, a current flows toward the
source electrode of the driving thin-film transistor DT. If the
source electrode of the driving thin-film transistor DT has a
voltage equivalent to “Vref-Vth”, the driving thin-film tran-
sistor DT is turned off Herein, “Vth” represents the threshold
voltage Vth of the driving thin-film transistor DT.

[0060] Then, the first switching thin-film transistor ST1 is
turned on and the data voltage Vdata is supplied to the second
node Node2 via the first switching thin-film transistor ST1
through the data line Data during the programming period t3.
Accordingly, a voltage of the third node Node3 is changed to
“Vref-Vth+C’ (Vdata-Vref)” due to a coupling phenomenon
within the pixel circuit. This results from a voltage distribu-
tion caused by the serial connection between the first capaci-
tor CS1 and the second capacitor CS2. Herein, “C"™ repre-
sents “CS1/(CS1+CS2+Coled")”, and “Coled"” represents a
capacitance of the OLED.

[0061] Then, the third switching thin-film transistor ST3 is
turned on during the emission period t4. Thereafter, the Vdd
voltage is applied to the drain electrode of the driving thin-
film transistor DT via the third switching thin-film transistor
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ST3. Accordingly, the driving thin-film transistor DT sup-
plies a driving current to the organic light emitting diode
OLED. In this configuration, the driving current supplied
from the driving thin-film transistor DT to the organic light
emitting diode OLED is expressed by the following formula:
1/2¥K(Vdata-Vref-C(Vdata—Vref))>. Herein, “K” repre-
sents a constant determined on the basis of the mobility and
parasitic capacitance of the driving thin-film transistor DT.
[0062] In the following description, the arrangement rela-
tions among the driving components disposed in each of the
plurality of pixels P of the organic light emitting display
device 100 on a plane will be described in more detail with
reference to FIG. 4.

[0063] FIG.4disaschematic circuit diagram of one pixel of
the organic light emitting display device 100 according to an
exemplary embodiment of the present disclosure. FIG. 4
illustrates an actual arrangement structure of each of lines,
thin film transistors, and capacitors on a plane of one pixel P
defined on the flexible substrate 110 of the organic light
emitting display device 100.

[0064] Referring to FIG. 4, the first scan line SCANI, the
second scan line SCAN2, the emission line EM, and the
initialization voltage supply line Vini are disposed to be
extended in a first direction on the flexible substrate 110.
Accordingly, the first scan line SCAN1, the second scan line
SCAN2, the emission line EM, and the initialization voltage
supply line Vini are also extended in the first direction in each
of the plurality of pixels P. Further, the data line Data and the
Vdd voltage supply line VDD are disposed to be extended in
a second direction on the flexible substrate 110. Accordingly,
the data line Data and the Vdd voltage supply line VDD are
also extended in the second direction in each of the plurality
of pixels P. The second direction is different from the first
direction, and, for example, as illustrated in FIG. 4, the first
direction may be an X-axis direction and the second direction
may be a Y-axis direction.

[0065] Referring to FIG. 4, the second scan line SCAN2 is
disposed on a plane of the pixel P, the first scan line SCAN1
is disposed under the second scan line SCAN2, the driving
thin-film transistor DT is disposed under the first scan line
SCAN1, and the emission signal line EM is disposed under
the driving thin-film transistor DT. In particular, the source
electrode of the driving thin-film transistor DT is disposed
between the first scan line SCAN1 and the emission signal
line EM. In addition, the initialization voltage supply line Vini
is disposed at the uppermost portion in the pixel P, and the
initialization voltage supply line Vini is disposed to be adja-
cent to the second scan line SCAN2. Accordingly, the second
switching thin-film transistor ST2 is disposed between the
initialization voltage supply line Vini and the first scan line
SCAN1, and the first switching thin-film transistor ST1 and
the driving thin-film transistor DT are disposed between the
first scan line SCAN1 and the emission signal line EM.
[0066] In the method of riving the organic light emitting
display device 100 according to an exemplary embodiment of
the present disclosure, as illustrated in FIG. 3, during the
emission period t4, the first scan line SCAN1 transfers a first
scan signal as a low-level signal, the second scan line SCAN2
transfers a second scan signal as a low-level signal, and the
emission signal line EM transfers an emission signal as a
high-level signal. Further, during the emission period 4,
when the driving thin-film transistor DT is turned on, a high-
level signalis transferred to the source electrode of the driving
thin-film transistor DT. Thus, in the organic light emitting
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display device 100 according to an exemplary embodiment of
the present disclosure, the emission signal line EM config-
ured to transfer a high-level signal during the emission period
t4 and the driving thin-film transistor DT configured to
receive a high-level signal are disposed at a lower portion on
the plane in the pixel P. Further, the first scan line SCANI,
second scan line SCAN2 and initialization voltage supply
line each configured to transfer a low-level signal during the
emission period t4 are disposed at an upper portion on the
plane in the pixel P. That is, if components each configured to
be applied with a high-level signal and components each
configured to be applied with a low-level signal are disposed
alternately, an electric field is generated within a substrate
between the components where the high-level signal is
applied and the components where the low-level signal is
applied, due to potential difference of the high-level signal
and the low-level signal. Therefore, the components each
configured to be applied with a high-level signal during the
emission period t4 are grouped and disposed on one side of
the pixel P and the components each configured to be applied
with a low-level signal during the emission period t4 are
grouped and disposed on the other side of the pixel P. Thus, a
shift of the threshold voltage Vth of the thin-film transistor
can be minimized.

[0067] An effect of the organic light emitting display
device 100 according to an exemplary embodiment of the
present disclosure and the method of driving the organic light
emitting display device 100 will be described in more detail
with reference to FIG. 5.

[0068] FIG. 5 shows schematic circuit diagrams of Com-
parative Example and an exemplary embodiment for describ-
ing an effect of an organic light emitting display device
according to the exemplary embodiment of the present dis-
closure.

[0069] The exemplary embodiment illustrated in FIG. 5 is
identical to the circuit diagram of the pixel P of the organic
light emitting display device 100 according to an exemplary
embodiment of the present disclosure as illustrated in FIG. 4.
[0070] Comparative Example illustrated in FIG. 5 is a cir-
cuit diagram of a pixel P' having an equivalent circuit to that
of the circuit diagram of the pixel P of the organic light
emitting display device 100 according to an exemplary
embodiment of the present disclosure. However, it is posi-
tioned differently in arrangement of a line and a thin-film
transistor on a plane. To be specific, in Comparative Example,
the initialization voltage supply line Vini, the second scan line
SCAN2, the driving thin-film transistor DT, the first scan line
SCAN1, and the emission signal line EM are disposed in
order from the top on the plane of the pixel P'. That is, in
Comparative Example, the first scan line SCANT and the first
switching thin-film transistor ST1 are disposed between the
driving thin-film transistor DT and the emission signal line
EM, whereas in the exemplary embodiment, the first scan line
SCANI1 and the first switching thin-film transistor ST1 are
disposed between the second scan line SCAN2 and the driv-
ing thin-film transistor DT. Accordingly, in the exemplary
embodiment, the first scan line SCAN1 and the first switching
thin-film transistor ST1 each configured to be applied with a
low-level signal during the emission period t4 are disposed
between the second scan line SCAN2 configured to be
applied with a low-level signal and the source electrode of the
driving thin-film transistor DT configured to be applied with
a high-level signal. Whereas in Comparative Example, the
first scan line SCAN1 and the first switching thin-film tran-
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sistor ST1 are disposed between the emission signal line EM
configured to be applied with a high-level signal and the
source electrode of the driving thin-film transistor DT con-
figured to be applied with a high-level signal during the
emission period t4. Accordingly, a potential difference
between the first switching thin-film transistor ST1 and its
surrounding components is greater in Comparative Example
than in the exemplary embodiment. Therefore, an intensity of
an electric field applied to the first switching thin-film tran-
sistor ST1 is also higher in Comparative Example than in the
exemplary embodiment. Thus, the first switching thin-film
transistor ST1 in the exemplary embodiment is less affected
by an electric field caused by a potential difference around the
first switching thin-film transistor ST1 than the first switching
thin-film transistor ST1 in Comparative Example. Therefore,
a threshold voltage Vth of the first switching thin-film tran-
sistor ST1 is less shifted in the exemplary embodiment than in
Comparative Example.

[0071] In some exemplary embodiments, the source elec-
trode of the driving thin-film transistor DT may be disposed to
be more adjacent to the first scan line SCAN1 than the drain
electrode of the driving thin-film transistor DT. That is, the
source electrode of the driving thin-film transistor DT may be
disposed to be more adjacent to the first switching thin-film
transistor ST1 than the drain electrode of the driving thin-film
transistor DT. In an organic light emitting display device of
the prior art, a drain electrode of a driving thin-film transistor
1s disposed in a region adjacent to a first scan line, and, thus,
a strong electric field is generated between the first scan line
and the drain electrode of the driving thin-film transistor.
Therefore, a considerable amount of induced charge is
formed within a flexible substrate, resulting in deterioration
in property of the organic light emitting display device.
Accordingly, in some exemplary embodiments, the source
electrode of the driving thin-film transistor DT configured to
be applied with a lower voltage than the drain electrode of the
driving thin-film transistor DT during an emission period is
disposed to be adjacent to the first scan line SCANI, i.e., the
first switching thin-film transistor ST1, so that an amount of
induced charge accumulated in the flexible substrate 110 can
be remarkably reduced.

[0072] A shift of a threshold voltage Vth of a thin-film
transistor in the exemplary embodiment and Comparative
Example will be described in more detail with reference to
FIG. 6 to FIG. 8D.

[0073] FIG. 6 is a schematic diagram for describing an
evaluation method of an image sticking test.

[0074] Animage sticking test is a test in which a still image
including a white pattern and a black pattern is switched to an
image having a specific gray scale value after it has been
displayed on an organic light emitting display device for a
specific period of time and then, a maintenance time of image
sticking of the previous image is measured. As an image
sticking test, there may be used a visual evaluation in which
visibility of the profile of a previous image after a switch of
the image is determined with the naked eye. However, in the
present specification, there is used an image sticking test in
which a degree of image sticking is determined on the basis of
aresult of acurrent measurement in order to use an objectified
value for evaluation.

[0075] To be specific, in the present specification, a chess
pattern in which a white pattern and a black pattern are alter-
nately disposed as illustrated in FIG. 6 was displayed on the
organic light emitting display device including the pixel P' of
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Comparative Example and the organic light emitting display
device 100 including the pixel P of the exemplary embodi-
ment for 3 minutes. Then, each image was switched to a
full-screen image having a gray scale value of 31 or a full-
screen image having a gray scale value of 127 in order to
compare Comparative Example with the exemplary embodi-
ment. Then, after a specific period of time, a current Ta flow-
ing in the pixels P and P' disposed in a portion A where the
black pattern was displayed and a current Ib flowing in the
pixels P and P' disposed in a portion B where the white pattern
was displayed were measured and an ISC (Image Sticking
Current) factor was calculated. As such, the image sticking
test was conducted. To be specific, when the image was
switched to the full-screen image having a gray scale value of
31, the currents Ia and Ib were measured 30 seconds after the
switch of the image, and the ISC factor was calculated. When
the image was switched to the full-screen image having a gray
scale value of 127, the currents Ia and Ib were measured 5
seconds after the switch of the image, and the ISC factor was
calculated.

[0076] The ISC factor was calculated by using the follow-
ing equation.

ISC factor=(Ib-Ia)/(Ia+Ib) [0y

[0077] Further, in the image sticking test according to the
present specification, when the ISC factor had a value in a
range of +7.5x10E-3, the sample was determined as being
normal. However, when the ISC factor had a value out of a
range of +7.5%10E-3, the sample was determined as being
abnormal.

[0078] FIG. 7 is a table for describing a result of the image
sticking test according to Comparative Example and the
exemplary embodiment. FIG. 8 A through FIG. 8D are graphs
for describing the result of the image sticking test according
to Comparative Example and the exemplary embodiment.

[0079] In the present specification, a current measurement
was conducted on 30 samples in each of Comparative
Example and the exemplary embodiment in order to increase
accuracy of the image sticking test. In FIG. 7, each sample
number is presented as “#N”. In FIG. 7, “G127@5 s” is an
ISC factor value after alapse of 5 seconds from the time when
an image was switched to a full-screen image having a gray
scale value of 127 in each of Comparative Example and the
exemplary embodiment. Further, “G31@30 s” is an ISC fac-
tor value after a lapse of 30 seconds from the time when an
image was switched to a full-screen image having a gray scale
value of 31 in each of Comparative Example and the exem-
plary embodiment. Further, as for the samples determined as
being abnormal, ISC factor values are in the respective
squares in FIG. 7. FIG. 8A is a graph showing a change in an
ISC factor value with time when a chess pattern was displayed
for 3 minutes on the 30 samples to which the pixel P' of
Comparative Example was applied and then an image was
switched to a full-screen image having a gray scale value of
127; FIG. 8B is a graph showing a change in an ISC factor
value with time when a chess pattern was displayed for 3
minutes on the 30 samples to which the pixel P' of Compara-
tive Example was applied and then an image was switched to
a full-screen image having a gray scale value of 31; FIG. 8C
is a graph showing a change in an ISC factor value with time
when a chess pattern was displayed for 3 minutes on the 30
samples to which the pixel P of the exemplary embodiment
was applied and then an image was switched to a full-screen
image having a gray scale value of 127; and F1G. 8D is agraph
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showing a change in an ISC factor value with time when a
chess pattern was displayed for 3 minutes on the 30 samples
to which the pixel P of the exemplary embodiment was
applied and then an image was switched to a full-screen
image having a gray scale value of 31.

[0080] Referring to FIG. 7, FIG. 8 A and F1G. 8B, a number
of samples were determined as being abnormal as a result of
the image sticking test on the 30 samples to which the pixel P'
of Comparative Example was applied. Particularly, referring
to FIG. 8A, when the image was switched to the full-screen
image having a gray scale value of 127, the ISC factor value
was out of a reference range at a reference time point, i.e.,
after a lapse of 5 seconds. It took about 200 seconds or more
for all the ISC factor values of the 30 samples to be in the
reference range. Further, referring to FIG. 8B, when the
image was switched to the full-screen image having a gray
scale value of 31, the ISC factor value was out of a reference
range at a reference time point, i.e., after a lapse of 30 sec-
onds, and it took about 400 seconds or more for all the ISC
factor values of the 30 samples to be in the reference range.
According to the result of the image sticking test, it can be
seen that it takes a considerable amount of time for image
sticking to disappear from the samples to which the pixel P' of
Comparative Example was applied.

[0081] Referringto FIG. 7, FIG. 8C and FIG. 8D, there was
no abnormal sample as a result of the image sticking test on
the 30 samples to which the pixel P of the exemplary embodi-
ment was applied. According to the result of the image stick-
ing test, it can be seen that within a target time, image sticking
disappears from the samples to which the pixel P of the
exemplary embodiment was applied.

[0082] Inshort, according to the result of the image sticking
testas shown in FIG. 6 to FIG. 8D, it is confirmed that it takes
aconsiderable amount of time for image sticking to disappear
in Comparative Example, whereas image sticking disappears
in a relatively short period of time in the exemplary embodi-
ment. This is because the pixel P' of Comparative Example is
different from the pixel P of the exemplary embodiment as
described above.

[0083] To be specific, in Comparative Example, the first
scan line SCAN1 and the first switching thin-film transistor
ST1 are disposed between the driving thin-film transistor DT
and the emission signal line EM. Further, during the emission
period t4, a low-level signal is applied to the first scan line
SCAN1 and the first switching thin-film transistor ST1 and a
high-level signal is applied to the source electrode of the
driving thin-film transistor DT and the emission signal line
EM. Further, since the flexible substrate 110 holds water, an
electric field caused by the water in the flexible substrate 110
is generated between the first switching thin-film transistor
ST1 and the source electrode of the driving thin-film transis-
tor DT and between the first switching thin-film transistor
ST1 and the emission signal line EM. Accordingly, a thresh-
old voltage Vth of the first switching thin-film transistor ST1
in the pixel P' disposed in a portion where the white pattern of
the chess pattern is displayed is shifted. However, the pixel P'
disposed in a portion where the black pattern is displayed
does not emit light, and, thus, a threshold voltage Vth of the
first switching thin-film transistor ST1 in the corresponding
pixel P' is not shifted. Accordingly, a threshold voltage Vth of
the first switching thin-film transistor ST1 varies depending
on a position of the pixel P' disposed in the image, and, thus,
an amount of current flowing in the organic light emitting
diode OLED of each pixel P'is also different from each other.
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Therefore, when a signal for displaying an image having the
same gray scale value is applied to all of the pixels P, but
actually, a gray scale value in each of the pixels P' becomes
different from each other and image sticking can be seen with
the naked eye.

[0084] Meanwhile, in the organic light emitting display
device 100 according to an exemplary embodiment of the
present disclosure, the first scan line SCAN1 and the first
switching thin-film transistor ST1 are disposed between the
second scan line SCAN2 and the driving thin-film transistor
DT. Further, during the emission period t4, a low-level signal
is applied to the second scan line SCAN2, the first scan line
SCAN1, and the first switching thin-film transistor ST1 but a
high-level signal is applied to the source clectrode of the
driving thin-film transistor DT. That is, in the organic light
emitting display device 100 according to an exemplary
embodiment of the present disclosure, the components each
configured to be applied with a high-level signal during the
emission period t4 are grouped and disposed on one side of
the pixel P and the components each configured to be applied
with a low-level signal during the emission period t4 are
grouped and disposed on the other side of the pixel P. There-
fore, it is possible to minimize generation of an electric field
caused by a potential difference and also possible to minimize
a shift of a threshold voltage Vth of the first switching thin-
film transistor ST1 caused by the electric field. Accordingly,
as can be seen from FIG. 7, FIG. 8C and FIG. 8D, it is
confirmed that image sticking cannot be seen from the
organic light emitting display device 100 according to an
exemplary embodiment of the present disclosure.

[0085] According to another feature of the present disclo-
sure, in each of the plurality of pixels, the first scan line, the
second scan line, the driving thin-film transistor, and the
emission signal line are disposed in an order from the second
scan line, the first scan line, the driving thin-film transistor,
and the emission signal line on a plane.

[0086] According to yet another feature of the present dis-
closure, when the organic light emitting diode emits light, the
first scan line and the second scan line transfer a low-level
signal, the emission signal line transfers a high-level signal,
and a high-level signal is transferred to the source electrode of
the driving thin-film transistor.

[0087] According to still another feature of the present
disclosure, the flexible substrate is a plastic substrate.
[0088] According to still another feature of the present
disclosure, the flexible substrate is formed of polyimide.
[0089] According to still another feature of the present
disclosure, a gate electrode of the first switching thin-film
transistor is connected with the first scan line, a gate electrode
of the second switching thin-film transistor is connected with
the second scan line, and a gate electrode of the third switch-
ing thin-film transistor is connected with the emission signal
line.

[0090] According to still another feature of the present
disclosure, the first switching thin-film transistor, the second
switching thin-film transistor, the third switching thin-film
transistor, and the driving thin-film transistor are LTPS (Low
Temperature Poly Silicon) thin-film transistors.

[0091] According to still another feature of the present
disclosure, the organic light emitting display device further
includes: an organic light emitting diode disposed on each of
the plurality of pixels, and the source electrode of the driving
thin-film transistor is connected with the organic light emit-
ting diode.
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[0092] According to still another feature of the present
disclosure, in each of the plurality of pixels, the initialization
voltage supply line is disposed to be adjacent to the second
scan line.

[0093] According to still another feature of the present
disclosure, the organic light emitting display device further
includes: a first capacitor connected between the gate elec-
trode of the driving thin-film transistor and the source elec-
trode of the driving thin-film transistor; and a second capaci-
tor connected between the Vdd voltage supply line and the
drain electrode of the driving thin-film transistor.

[0094] According to still another feature of the present
disclosure, the source electrode of the driving thin-film tran-
sistor is disposed between the first scan line and the emission
signal line.

[0095] According to still another feature of the present
disclosure, the flexible substrate holds water therein.

[0096] According to another feature of the present disclo-
sure, during the emission period, a high-level signal is trans-
ferred to the source electrode of the driving thin-film transis-
tor.

[0097] Although the exemplary embodiments of the
present disclosure have been described in detail with refer-
ence to the accompanying drawings, the present disclosure is
not limited thereto and may be embodied in many different
forms without departing from the technical concept of the
present disclosure. Therefore, the exemplary embodiments of
the present disclosure are provided for illustrative purposes
only but not intended to limit the technical concept of the
present disclosure. The scope of the technical concept of the
present disclosure is not limited thereto. The protective scope
of the present disclosure should be construed based on the
following claims, and all the technical concepts in the equiva-
lent scope thereof should be construed as falling within the
scope of the present disclosure.

What is claimed is:

1. An organic light emitting display device comprising:

aplurality of pixels defined on a flexible substrate;

an organic light emitting diode disposed on each of the
plurality of pixels;

a first scan line, a second scan line, an emission signal line,
and an initialization voltage supply line extended in a
first direction with respect to each of the plurality of
pixels; and

a data line and a Vdd voltage supply line extended in a
second direction with respect to each of the plurality of
pixels,

wherein each of the plurality of pixels includes:

a first switching thin-film transistor connected with the
first scan line and the data line;

a second switching thin-film transistor connected with
the second scan line and the initialization voltage
supply line;

a third switching thin-film transistor connected with the
emission signal line and the Vdd voltage supply line;
and

a driving thin-film transistor including a gate electrode
connected with the first switching thin-film transistor,
a source electrode connected with the second switch-
ing thin-film transistor and the organic light emitting
diode, and a drain electrode connected with the third
switching thin-film transistor, and

wherein the first scan line and the second scan line are
grouped and disposed on one side on a plane of each of
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the plurality of pixels, and the driving thin-film transis-
tor and the emission signal line are grouped and dis-
posed on another side in each of the plurality of pixels.

2. The organic light emitting display device according to
claim 1, wherein in each of the plurality of pixels, the first
scan line, the second scan line, the driving thin-film transistor,
and the emission signal line are disposed in an order from the
second scan line, the first scan line, the driving thin-film
transistor, and the emission signal line on a plane.

3. The organic light emitting display device according to
claim 1, wherein when the organic light emitting diode emits
light, the first scan line and the second scan line transfer a
low-level signal, the emission signal line transfers a high-
level signal, and a high-level signal is transferred to the source
electrode of the driving thin-film transistor.

4. The organic light emitting display device according to
claim 1, wherein the flexible substrate is a plastic substrate.

5. The organic light emitting display device according to
claim 4, wherein the flexible substrate is formed of polyimide.

6. The organic light emitting display device according to
claim 1, wherein a gate electrode of the first switching thin-
film transistor is connected with the first scan line, a gate
electrode of the second switching thin-film transistor is con-
nected with the second scan line, and a gate electrode of the
third switching thin-film transistor is connected with the
emission signal line.

7. The organic light emitting display device according to
claim 1, wherein the first switching thin-film transistor, the
second switching thin-film transistor, the third switching
thin-film transistor, and the driving thin-film transistor are
LTPS (Low Temperature Poly Silicon) thin-film transistors.

8. The organic light emitting display device according to
claim 1, further comprising;

an organic light emitting diode disposed on each of the
plurality of pixels, wherein the source electrode of the
driving thin-film transistor is connected with the organic
light emitting diode.

9. The organic light emitting display device according to
claim 1, wherein in each of the plurality of pixels, the initial-
ization voltage supply line is disposed adjacent to the second
scan line.

10. The organic light emitting display device according to
claim 1, further comprising;

a first capacitor connected between the gate electrode of the
driving thin-film transistor and the source electrode of
the driving thin-film transistor; and

a second capacitor connected between the Vdd voltage
supply line and the drain electrode of the driving thin-
film transistor.

11. The organic light emitting display device according to
claim 1, wherein the source electrode of the driving thin-film
transistor is disposed between the first scan line and the emis-
sion signal line.

12. The organic light emitting display device according to
claim 1, wherein the flexible substrate holds water therein.

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

a plurality of pixels defined on a flexible substrate;

an organic light emitting diode disposed on each of the
plurality of pixels;

afirstscan line, a second scan line, an emission signal line,
and an initialization voltage supply line extended in a
first direction with respect to each of the plurality of
pixels; and
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a data line and a Vdd voltage supply line extended in a
second direction with respect to each of the plurality of
pixels,

wherein each of the plurality of pixels includes:

a first switching thin-film transistor connected with the
first scan line and the data line;

a second switching thin-film transistor connected with
the second scan line and the initialization voltage
supply line;

a third switching thin-film transistor connected with the
emission signal line and the Vdd voltage supply line;
and

a driving thin-film transistor including a gate electrode
connected with the first switching thin-film transistor,
a source electrode connected with the second switch-
ing thin-film transistor and the organic light emitting
diode, and a drain electrode connected with the third
switching thin-film transistor, and

wherein the first scan line and the second scan line are
grouped and disposed on one side on a plane of each of
the plurality of pixels, and the driving thin-film transis-
tor and the emission signal line are grouped and dis-
posed on another side in each of the plurality of pixels,

the method comprising:
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applying a pulse signal through the first scan line, the
second scan line, and the emission signal line during an
initialization period, a sampling period, a programming
period, and an emission period,

wherein during the emission period, the first scan line and

the second scan line transfer a low-level signal and the
emission signal line transfers a high-level signal.

14. The method of driving the organic light emitting dis-
play device according to claim 13, wherein during the emis-
sion period, a high-level signal is transferred to the source
electrode of the driving thin-film transistor.

15. An organic light emitting display device comprising:

a plurality of pixels defined on a plastic substrate; and

a plurality of gate lines comprising a first scan line, a

second scan line, and an emission signal line all
extended in the same direction to achieve a particular
configuration on the plastic substrate, said particular
configuration having one set of gate lines, to which high
level signals are to be simultaneously applied, being
adjacent to each other, and having another set of gate
lines, to which low level signals are to be simultaneously
applied, being adjacent to each other.
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