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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

TECHNICAL FIELD

[0001] The present disclosure relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device which is capable of implement-
ing virtual reality (VR).

DESCRIPTION OF THE RELATED ART

[0002] As the information society is developed, demands
for display devices which display images are increased in
various forms. Recently, a display device for implementing
virtual reality is being studied to display a space which is
similar to an actual space.

[0003] The virtual reality is an environment which allows
people to virtually experience experience/environment,
which cannot be actually obtained, by stimulating five
senses (visual, auditory, olfactory, taste, and tactile senses)
of human using an artificial technology. The virtual reality
may be implemented through various hardware and software
modules such as an input device, an output device, device
driving software, or contents. Generally, a virtual reality
implementing device may be configured by an input unit, a
processing unit, and an output unit. Among them, the output
unit may be configured by a display device with an increased
immersion degtee.

[0004] Inthe virtual reality device, a display device which
expresses information is very important. Specifically, in
order to implement immersion to the virtual reality, an image
expression performance such as a resolution is important as
well as a form of the image. Therefore, as one type of a
display device for virtual reality, a head mount display
(HMD) is frequently used. As for the HMD, a light and thin
display device may be advantageously used.

[0005] Recently, an organic light emitting display device
which will be applied to a display device serving as an
output unit of a virtual reality device including the HMD has
been studied. The organic light emitting display device is a
display device using a self-emitting element using a thin
light emitting layer between electrodes and is advanta-
geously implemented as a light weight and thin thickness
device. Therefore, studies for improving and changing a
structure, an operation, or a function of an organic light
emitting display device for a virtual reality device to be
suitable for a usage characteristic of the virtual reality device
have been deeply performed.

SUMMARY

[0006] The inventors of the present disclosure have stud-
ied to reduce the size of the pixel as much as possible in
order to implement the virtual reality using the organic light
emitting display device. Therefore, the inventors of the
present disclosure configure a pixel circuit with a minimum
configuration to reduce the size of the pixel, that is, config-
ure each of a plurality of pixels by three transistors and one
capacitor.

[0007] Further, the inventors of the present disclosure
design adjacent pixels to share a vertical line, for example,
a power line or a data line to reduce the size of the pixel.
However, in the structure shared between pixels, a current
difference between left and right pixels may be regularly
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generated due to a variation of a manufacturing process of
a thin film transistor, which may be visually recognized as
a smear.

[0008] Therefore, an object to be achieved by the present
disclosure is to provide an organic light emitting display
device which reduces the number of lines extending to a
vertical direction on a display panel to implement an ultra-
high definition.

[0009] Further, another object to be achieved by the pres-
ent disclosure is to provide an organic light emitting display
device in which each pixel is independently supplied with a
voltage without sharing the power line or the data line with
another pixel to constantly maintain a potential of a driving
voltage.

[0010] Still another object to be achieved by the present
disclosure is to provide an organic light emitting display
device which simplifies a gate driver to reduce a size of a
bezel.

[0011] Furthermore, still another object to be achieved by
the present disclosure is to provide an organic light emitting
display device which fixes a potential of the driving voltage
to simplify a circuit of a power controller.

[0012] Technical objects of the present disclosure are not
limited to the above-mentioned technical objects, and other
technical objects, which are not mentioned above, can be
clearly understood by those skilled in the art from the
following descriptions.

[0013] According to an aspect of the present disclosure, an
organic light emitting display device includes: a display
panel on which a plurality of data lines, a plurality of gate
lines, a plurality of first power lines, a plurality of second
power lines, and a plurality of pixels are disposed, in which
each of the plurality of pixels includes: a storage capacitor
connected between a first node and a second node; a driving
transistor including a gate electrode connected to the second
node, a drain electrode connected to the first power line, and
a source electrode connected to the first node; an organic
light emitting diode connected to the first node and the
second power line; a first switching transistor connected to
the second node and the data line; and a second switching
transistor connected to the first node and the first power line.
Therefore, the number of power lines is reduced to imple-
ment an ultra-high definition.

[0014] According to another aspect of the present disclo-
sure, an organic light emitting display device includes: a
plurality of data lines; a plurality of power lines extending
in the same direction as the plurality of data lines; a plurality
of gate lines intersecting the plurality of data lines and the
plurality of power lines; and a plurality of pixels applied
with voltages from the plurality of data lines, the plurality of
power lines, and the plurality of gate lines, in which each of
the plurality of pixels includes: a driving transistor; a first
switching transistor which applies a data voltage to a gate
electrode of the driving transistor; a second switching tran-
sistor which applies a high potential driving voltage to a
source electrode of the driving transistor; a storage capacitor
which maintains a voltage applied to the gate electrode and
the source electrode of the driving transistor; and an organic
light emitting diode which is applied with a current flowing
through the source electrode of the driving transistor to emit
light, and the driving transistor and the second switching
transistor share the power lines. Therefore, a smear of the
display panel due to the noise of the driving voltage applied
to the power line may be avoided.
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[0015] Other detailed matters of the embodiments are
included in the detailed description and the drawings.
[0016] According to the present disclosure, a size of each
pixel of the organic light emitting display device can be
reduced and an additional element design area of the pixel
may also be ensured so as to implement an ultra-high
definition by reducing the number of lines disposed on the
display device.

[0017] Further, according to the present disclosure, the
number of lines disposed on the display panel is reduced so
that a failure rate during the process in accordance with
simplification of the process may be reduced.

[0018] Further, according to the present disclosure, the
adjacent pixels do not share the line so that the smear of the
display panel due to a noise of a driving voltage which is
applied to the power line may be avoided.

[0019] Further, according to the present disclosure, the
number of shift registers of the gate driver may be reduced.
Therefore, an area of the gate driver is reduced to reduce a
non-display area of the display panel and also reduce the size
of the bezel.

[0020] Furthermore, according to the present disclosure, a
potential of a high potential driving voltage is fixed to
remove some of components of a power controller for
controlling the high potential driving voltage so that a circuit
of the power controller can be simplified and noises of
different driving voltages due to a potential change of the
high potential driving voltage are avoided. Therefore, an
image quality of the organic light emitting display device
may be increased.

[0021] The effects according to the present disclosure are
not limited to the contents exemplified above, and more
various effects are included in the present specification.

BRIEF DESCRIPTION OF DRAWINGS

[0022] 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
con-junction with the accompanying drawings, in which:
[0023] FIG.11isa schematic block diagram for explaining
an organic light emitting display device according to an
exemplary embodiment of the present disclosure;

[0024] FIG. 2 is a circuit diagram illustrating a pixel of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure;

[0025] FIG. 3Ais a timing chart for explaining a driving
of an organic light emitting display device according to an
exemplary embodiment of the present disclosure;

[0026] FIG. 3B is a timing chart for explaining a driving
of an organic light emitting display device according to
another exemplary embodiment of the present disclosure;
and

[0027] FIGS. 4 to 6 are timing charts for explaining a
driving of an organic light emitting display device according
to various exemplary embodiments of the present disclosure.

DETAILED DESCRIPTION

[0028] Advantages and characteristics of the present dis-
closure and a method of achieving the advantages and
characteristics will be clear by referring to exemplary
embodiments described below in detail together with the
accompanying drawings. However, the present disclosure is
not limited to the exemplary embodiments disclosed herein

Jul. 23,2020

but will be implemented in various forms. The exemplary
embodiments are provided by way of example only so that
a person of ordinary skilled in the art can fully understand
the disclosures of the present disclosure and the scope of the
present disclosure. Therefore, the present disclosure will be
defined only by the scope of the appended claims.

[0029] Further, in the following description, a detailed
explanation of known related technologies 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 generally 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.

[0030] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0031] 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 components. Therefore, a first component to be men-
tioned below may be a second component in a technical
concept of the present disclosure.

[0032] Like reference numerals indicate like elements
throughout the specification.

[0033] 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
technically various ways which are understandable by those
skilled in the art, and the embodiments can be carried out
independently of or in association with each other.

[0034] Hereinafter, various exemplary embodiments of
the present disclosure will be described in detail with
reference to accompanying drawings.

[0035] FIG. 1 is a schematic block diagram of a display
device according to an exemplary embodiment of the pres-
ent disclosure. Referring to FIG. 1, an organic light emitting
display device 100 according to an exemplary embodiment
of the present disclosure includes a display panel 110, a data
driver 120, a gate driver 130, a timing controller 140, and a
power controller 150.

[0036] The display panel 110 includes a plurality of gate
lines GL and a plurality of data lines DL which intersect each
other in a matrix on the substrate using glass or plastic. A
plurality of pixels Px is defined by the plurality of gate lines
GL and the data lines DL.

[0037] The plurality of pixels Px of the display panel 110
is connected to the gate lines GL, the data lines DL, and the
power lines PL. The plurality of pixels Px is applied with a
driving voltage from the power lines PL to be driven based
on a gate voltage transmitted from the gate lines GL and a
data voltage transmitted from the data lines DL.

[0038] More specifically, the plurality of pixels applies a
current to organic light emitting diodes OLED disposed on
the plurality of pixels Px, based on the gate voltage and the
data voltage. Electrons and holes discharged due to the
current which is applied to the organic light emitting diodes
OLED are coupled to generate excitons. The generated
excitons emit light to implement a gray scale of the organic
light emitting display device 100.

[0039] The plurality of pixels Px may implement light of
a specific color. For example, the plurality of pixels Px may
be configured by a red pixel which implements red, a green
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pixel which implements green, and a blue pixel which
implements blue, but is not limited thereto.

[0040] The timing controller 140 supplies a data control
signal DCS to the data driver 120 to control the data driver
120 and supplies a gate control signal GCS to the gate driver
130 to control the gate driver 130, and supplies a power
control signal PCS to the power controller 150 to control the
power controller 150.

[0041] The timing controller 140 starts scanning in accor-
dance with a timing implemented by each frame, based on
the timing signal TS received from an external host system.
The timing controller 140 converts a video signal VS
received from the external host system in accordance with a
data signal format which is processible in the data driver 120
to output video data RGB. By doing this, the timing con-
troller 140 controls data driving at an appropriate timing in
accordance with the scanning.

[0042] The timing controller 140 receives various timing
signals TS including a vertical synchronization signal
Vsync, a vertical synchronization signal Hsync, a data
enable signal DE, a data clock signal DCLK together with
the video signal VS from the external host system.

[0043] In order to control the data driver 120, the gate
driver 130, and the power controller 150, the timing con-
troller 140 receives the timing signal TS such as the vertical
synchronization signal Vsync, the horizontal synchroniza-
tion signal Hsync, the data enable signal DE, and the data
clock signal DCLK and generates various control signals
DCS, GCS, and PCS. The timing controller 140 outputs the
various control signals DCS, GCS, and PCS to the data
driver 120, the gate driver 130, and the power controller 150.
[0044] For example, in order to control the gate driver
130, the timing controller 140 outputs various gate control
signals GCS including a gate start pulse GSP, a gate shift
clock GSC, and a gate output enable signal GOE.

[0045] Here, the gate start pulse controls an operation start
timing of one or more gate circuits which configure the gate
driver 130. The gate shift clock is a clock signal which is
commonly input to one or more gate circuits and controls a
shift timing of the scan signal (gate pulse). The gate output
enable signal designates timing information of one or more
gate circuits.

[0046] Further, in order to control the data driver 120, the
timing controller 140 outputs various data control signals
DCS including a source start pulse SSP, a source sampling
clock SSC, and a source output enable signal SOE.

[0047] Here, the source start pulse controls a data sam-
pling start timing of one or more data circuits which con-
figure the data driver 120. The source sampling clock is a
clock signal which controls a sampling timing of data in
each data circuit. The source output enable signal controls an
output timing of the data driver 120.

[0048] The timing controller 140 may be disposed on a
control printed circuit board connected to a source printed
circuit board to which the data driver 120 is bonded, through
a connecting medium such as a flexible flat cable FFC or a
flexible printed circuit FPC.

[0049] The gate driver 130 sequentially supplies a high
potential (on-level) or a low potential (off-level) gate voltage
to the gate lines GL in accordance with the control of the
timing controller 140. Here, the gate lines GL may be
divided into a first gate line GL.1 through which a first gate
voltage GS1 is applied and a second gate line GL2 through
which the second gate voltage GS2 is applied.
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[0050] According to a driving method, the gate driver 130
may be located only at one side of the display panel 110 or
located at both sides if necessary.

[0051] The gate driver 130 may be connected to a bonding
pad of the display panel 110 by a tape automated bonding
(TAB) method or a chip on glass (COG) method. The gate
driver 130 may also be implemented in a gate in panel (GIP)
type to be directly disposed on the display panel 110 or may
be disposed to be integrated with the display panel 110, if
necessary.

[0052] The gate driver 130 may include a shift register or
a level shifter.
[0053] The data driver 120 converts video data RGB

received from the timing controller 140 into an analog data
voltage Vdata and output the analog data voltage to the data
lines DL.

[0054] The data driver 120 is connected to the bonding
pad of the display panel 110 by a tape automated bonding
method or a chip on glass method or may be directly
disposed on the display panel 110. If necessary, the data
driver 120 may be disposed to be integrated with the display
panel 110.

[0055] Further, the data driver 120 may be implemented
by a chip on film (COF) method. In this case, one end of the
data driver 120 may be bonded to at least one source printed
circuit board and the other end may be bonded to the display
panel 110.

[0056] The data driver 120 may include a logic unit
including various circuits such as a level shifter or a latch
unit, a digital analog converter DAC, and an output buffer.
[0057] The power controller 150 may supply various
voltages or currents to the display panel 110, the data driver
120, and the gate driver 130 or control various voltages or
currents to be supplied. The power controller may also be
referred to as a power management integrated circuit
(PMIC).

[0058] The power controller 150 may apply a high poten-
tial driving voltage Vdd and a low potential driving voltage
Vss to each of the plurality of pixels Px through the power
lines PL.

[0059] Specifically, the power driver 150 may apply the
high potential driving voltage Vdd to each of the plurality of
pixels Px through the first power line PL1 and apply the low
potential driving voltage Vss through the second power line
PL2.

[0060] Here, the high potential driving voltage Vdd and
the low potential driving voltage Vss may not be a fixed
potential value, but may be a variable potential voltage.
[0061] The source printed circuit board and the control
printed circuit board described above may be configured by
one printed circuit board.

[0062] Additionally, the organic light emitting display
device 100 according to the exemplary embodiment of the
present disclosure may further include various additional
elements for generating various signals or driving the pixels
of the display panel. The additional elements for driving the
pixels may include an inverter circuit, a multiplexer, or an
electrostatic discharging circuit. The organic light emitting
display device 100 may also include an additional element
associated with a function other than a pixel driving func-
tion. For example, the organic light emitting display device
100 may include additional elements which provide a touch
sensing function, a user authentication function (for
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example, fingerprint recognition), a multilevel pressure
sensing function, or a tactile feedback function.

[0063] Hereinafter, a circuit structure of a pixel of an
organic light emitting display device 100 according to an
exemplary embodiment of the present disclosure will be
described in detail with reference to FIG. 2.

[0064] FIG. 2 isa circuit diagram illustrating a pixel of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure.

[0065] Referring to FIG. 2, each of the plurality of pixels
Px includes an organic light emitting diode OLED which
emits light, a driving transistor Td which drives the organic
light emitting diode OLED, a first switching transistor Ts1
and a second switching transistor Ts2 which control the
driving transistor Td, and a storage capacitor Cst which
maintains a voltage between a gate electrode g and a source
electrode s of the driving transistor Td for one frame.
[0066] The driving transistor Td controls the gray scale of
the organic light emitting display device 100 in accordance
with the data voltage Vdata by adjusting an amount of
current flowing in the organic light emitting diode OLED.
[0067] Specifically, the gate electrode g of the driving
transistor Td is connected to a second node N2, the drain
electrode d of the driving transistor Td is connected to the
first power line PL1, and the source electrode s of the driving
transistor Td is connected to the first node N1. Here, a
variable high potential driving voltage Vdd may be applied
to the first power line PL1.

[0068] Although the source electrode s and the drain
electrode d of the driving transistor Td are set on the basis
of an n-type transistor, the electrodes of the driving transistor
Td may also be set on the basis of a p-type transistor.
[0069] When the data voltage Vdata is applied to the
second node N2 through the first switching transistor Tsl, a
value of current Ids flowing between the drain electrode d
and the source electrode s of the driving transistor Td is
determined depending on a voltage Vgs between the gate
electrode g and the source electrode s of the driving tran-
sistor Td.

[0070] The organic light emitting diode OLED is applied
with the current Ids from the driving transistor Td to emit
light to implement a gray scale corresponding to the current
Ids value.

[0071] Specifically, the organic light emitting diode
OLED includes a first electrode and a second electrode.
Here, the first electrode may be an anode and the second
electrode may be a cathode. An organic light emitting layer
may be disposed between the first electrode and the second
electrode. The first electrode of the organic light emitting
diode OLED is connected to the first node N1 and the second
electrode is connected to the second power line PL2. Here,
a variable low potential driving voltage Vss may be applied
to the second power line PL2.

[0072] The storage capacitor Cst is connected between the
first node N1 and the second node N2 to maintain the voltage
Vgs between the gate electrode g and the source electrode s
of the driving transistor Td during a predetermined period.
[0073] The first switching transistor Tsl is switched by a
first gate voltage GS1 applied through the first gate line
GL1. That is, the first switching transistor Ts1 is turned on
by the first gate voltage GS1 to apply the data voltage Vdata
to the second node N2.

[0074] Specifically, the gate electrode g of the first switch-
ing transistor Ts1 is connected to the first gate line GL1, the
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drain electrode d of the first switching transistor Ts1 is
connected to the data line DL, and the source electrode s of
the first switching transistor Ts1 is connected to the second
node N2.

[0075] The second switching transistor Ts2 is switched by
a second gate voltage GS2 applied through the second gate
line GL2. That is, the second switching transistor Ts2 is
turned on by the second gate voltage GS2 to apply the high
potential driving voltage Vdd to the first node N1.

[0076] Specifically, the gate electrode g of the second
switching transistor Ts2 is connected to the second gate line
GL2, the drain electrode d of the second switching transistor
Ts2 is connected to the first power line PL1, and the source
electrode s of the second switching transistor Ts2 is con-
nected to the first node N1.

[0077] FIG. 3A is a timing chart for explaining a driving
of an organic light emitting display device according to an
exemplary embodiment of the present disclosure.

[0078] Referring to FIG. 3A, one frame is divided into a
first period P1 and a second period P2. The first period P1
is a data write and hold period when the data voltage Vdata
is written in each pixel Px and is maintained for a prede-
termined time and the second period P2 includes an emis-
sion period when light is emitted in accordance with the
written data. That is, during the second period P2, the
organic light emitting diode OLED may emit light.

[0079] Asillustrated in FIG. 3A, during the first period P1,
the first gate voltage GS1 and the second gate voltage GS2
which are high potentials are sequentially applied to the first
gate line GL1 and the second gate line GL2 which are
connected to the plurality of pixels Px of each row disposed
on the display panel 110 only during one horizontal period
(1H). Therefore, the first switching transistor Ts1 and the
second switching transistor Ts2 disposed in the plurality of
pixels Px of each row are turned on only during one
horizontal period (1H).

[0080] Specifically, the first gate voltage GS1_1_, and the
second gate voltage GS2_1_, which are high potentials are
applied to a first first gate line GL.1 and a first second gate
line GL2 during one horizontal period (1H) in accordance
with a rising timing of the vertical synchronization signal
Vsyne. Therefore, the first switching transistor Ts1 and the
second switching transistor Ts2 disposed in the plurality of
pixels Px of the first row are turned on. Thereafter, a first
gate voltage GS1_1_, and a second gate voltage GS2_1st
which are low potentials are applied to a first first gate line
GL1 and a first second gate line GI1.2 during one horizontal
period (1H) so that the first switching transistor Ts1 and the
second switching transistor Ts2 disposed in the plurality of
pixels Px of the first row are turned off. Simultaneously, a
first gate voltage GS1_2nd and a second gate voltage
GS2_2nd which are high potentials are applied to a second
first gate line GL1 and a second second gate line GL.2 during
one horizontal period (1H) so that the first switching tran-
sistor Ts1 and the second switching transistor Ts2 disposed
in a plurality of pixels Px of a second row are turned on. By
repeating this operation, finally, a first gate voltage GS1 last
and a second gate voltage GS2 last which are high potentials
are applied to a last first gate line GL.1 and a last second gate
line GL2 during one horizontal period (1H) so that the first
switching transistor Ts1 and the second switching transistor
Ts2 disposed in a plurality of pixels Px of a last row are
turned on.
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[0081] Here, the high potential first gate voltage GS1 and
the high potential second gate voltage GS2 may be the same
potential. For example, high potential voltages of the high
potential first gate voltage GS1 and the high potential second
gate voltage GS2 may be set to be 8 V or higher. The first
gate voltage GS1 and the second gate voltage GS2 are set as
described above to turn on the first switching transistor Ts1
and the second switching transistor Ts2.

[0082] During the first period P1, a high potential driving
voltage Vdd which is applied to the first power line PL1 may
be set to be a first potential V1 and a low potential driving
voltage Vss which is applied to the second power line PL2
may be set to be a third potential V3. Here, the third potential
V3 may have a value between the first potential V1 and a
fourth potential V4 which will be described below. For
example, the first potential V1 may be 1V, the third potential
V3 may be 0 V to 1V, and the fourth potential V4 may be
0 V. The relationship of the third potential V3 is set as
described above so that the organic light emitting diode
OLED may be suppressed from emitting light during the
first period P1 which is a data write and hold period.
[0083] As described above, during the first period P1, the
first gate voltage GS1, the second gate voltage GS2, the high
potential driving voltage Vdd, and the low potential driving
voltage Vss are applied. By doing this, the second node N2
connected to the source electrode s of the first switching
transistor Ts1 is applied with the data voltage Vdata and the
first node N1 connected to the source electrode s of the
second switching transistor Ts2 is applied with a high
potential driving voltage Vdd which is the first potential V1.
[0084] Accordingly, since the source electrode s and the
drain electrode d of the driving transistor Td are applied with
the same voltage which is the high potential driving voltage
Vdd of the first potential V1, the current Ids does not flow
in the source electrode s and the drain electrode d of the
driving transistor Td. Therefore, the organic light emitting
diode OLED does not emit light.

[0085] However, a potential difference Vgs of the gate
electrode g and the source electrode s of the driving tran-
sistor Td which is a potential difference of the second node
N2 and the first node N1 is maintained so that the data is
written in the driving transistor Td of each pixel Px.
[0086] Next, the organic light emitting diode OLED emits
light by the data written in each pixel during the second
period P2.

[0087] During the second period P2, the low potential first
gate voltage GS1 and the low potential second gate voltage
GS2 are applied to both the first gate line GL1 and the
second gate line GL2. Accordingly, the first switching
transistor Ts1 and the second switching transistor Ts2 are
maintained to be turned off.

[0088] However, during the second period P2, the high
potential driving voltage Vdd which is applied to the first
power line PL.1 may be set to be a second potential V2 and
a low potential driving voltage Vs which is applied to the
second power line PL.2 may be set to be a fourth potential
V4. Here, the second potential V2 is higher than the first
potential V1 and the fourth potential V4 is lower than the
third potential V3. A potential difference between the second
potential V2 and the fourth potential V4 may be 8.5V to 10
V. For example, the second potential V2 may be 8.5V to 10
V and the fourth potential V4 may be 0 V.

[0089] As described above, a voltage applied to the drain
electrode d of the driving transistor Td rises by setting the
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high potential driving voltage Vdd to be 8.5 Vto 10 V to
flow the current Ids between the drain electrode d and the
source electrode s of the driving transistor Td. Since the
amount of flowing current Ids is determined based on the
voltage Vgs of the gate electrode g and the source electrode
s of the driving transistor Td, the amount of flowing current
Ids is determined based on the data voltage Vdata. There-
fore, the organic light emitting diode OLED applied with the
driving current Ids emits light to express a gray scale
corresponding to the data voltage Vdata.

[0090] As described above, both the first switching tran-
sistor Ts1 and the driving transistor Td of the organic light
emitting display device 100 according to the exemplary
embodiment of the present disclosure are connected to the
first power line PL1 and raise the high potential driving
voltage Vdd which is applied to the first power line PL1
from the first potential V1 to the second potential V2 during
the second period P2 which is an emission period.

[0091] Therefore, the driving transistor Td may be applied
with the high potential driving voltage Vdd having a second
potential V2 which is the high potential driving voltage Vdd
of the related art through the first power line PL1 during the
second period P2. The second switching transistor Ts2 may
be applied with the high potential driving voltage Vdd
having a first potential V1 which is the reference voltage of
the related art through the first power line PL1 during the
first period P1. By doing this, the pixel Px of the organic
light emitting display device according to the exemplary
embodiment of the present disclosure may combine the
reference voltage line and the high potential driving voltage
line of the related art to the first power line PL1.

[0092] Therefore, the organic light emitting display device
according to the exemplary embodiment of the present
disclosure may not only reduce the size of each pixel Px of
the organic light emitting display device but also ensure an
additional element design area of the pixel Px, so as to
implement an ultra-high definition. Further, the number of
lines disposed on the display panel 110 is reduced so that a
failure rate during the process in accordance with simplifi-
cation of the process may be reduced.

[0093] FIG. 3B is a timing chart for explaining a driving
of an organic light emitting display device according to
another exemplary embodiment of the present disclosure.

[0094] Hereinafter, the driving of an organic light emitting
display device according to another exemplary embodiment
of the present disclosure will be described with reference to
FIG. 3B. Since a circuit structure of a pixel disposed in the
organic light emitting display device according to another
exemplary embodiment of the present disclosure is the same
as the pixel circuit structure of the organic light emitting
display device according to the exemplary embodiment of
the present disclosure, a description of the circuit structure
of the pixel will be omitted. Further, only the difference
between the driving of the organic light emitting display
device according to another exemplary embodiment of the
present disclosure and the driving of the organic light
emitting display device according to the exemplary embodi-
ment of the present disclosure is a method of applying a low
potential driving voltage. Therefore, the method of applying
a low potential driving voltage will be mainly described.

[0095] During the first period P1, a high potential driving
voltage Vdd which is applied to the first power line PL.1 may
be set to be a first potential V1 and a low potential driving
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voltage Vss which is applied to the second power line P12
may be set to be a fourth potential V4.

[0096] Further, during the second period P2, the high
potential driving voltage Vdd which is applied to the first
power line PL.1 may be set to be a second potential V2 and
a low potential driving voltage Vss which is applied to the
second power line PL.2 may be set to be a fourth potential
V4. That is, the low potential driving voltage Vss during the
first period P1 and the second period P2 is maintained to be
the fourth potential V4.

[0097] For example, the first potential V1 may be 1V, the
second potential V2 may be 8.5 V to 10 V, and the fourth
potential V4 may be 0 V.

[0098] As described above, since the potential of the low
potential driving potential Vss is constantly maintained,
noises of different driving voltages due to the potential
change of the high potential driving voltage Vdd are avoided
so that an image quality of the organic light emitting display
device 100 may be improved.

[0099] FIGS. 4 to 6 are timing charts for explaining a
driving of an organic light emitting display device according
to various exemplary embodiments of the present disclosure.
[0100] Hereinafter, the driving of an organic light emitting
display device according to still another exemplary embodi-
ment of the present disclosure will be described with refer-
ence to FIG. 4. Since a circuit structure of a pixel disposed
in the organic light emitting display device according to
another exemplary embodiment of the present disclosure is
the same as the pixel circuit structure of the organic light
emitting display device according to the exemplary embodi-
ment of the present disclosure, a description of the circuit
structure of the pixel will be omitted. Further, only the
difference between the driving of the organic light emitting
display device according to another exemplary embodiment
of the present disclosure and the driving of the organic light
emitting display device according to the exemplary embodi-
ment of the present disclosure is a method of applying a
second gate voltage. Therefore, the method of applying a
second gate voltage will be mainly described.

[0101] As illustrated in FIG. 4, during the first period P1,
the first gate voltage GS1 which is a high potential is
sequentially applied to the first gate lines GL1 which are
connected to the plurality of pixels Px of each row disposed
on the display panel 110 only during one horizontal period
(1H) and the high potential second gate voltage GS2 is
applied during the first period P1. Therefore, the first switch-
ing transistor Ts1 disposed in the plurality of pixels Px of
each row is turned on only during one horizontal period (1H)
but the second switching transistor Ts2 disposed in the
plurality of pixels Px of each row is continuously turned on
during the first period P1.

[0102] Specifically, the first gate voltage GS1_1st which is
a high potential is applied to the first first gate line GL1
during one horizontal period (1H) in accordance with a
rising timing of the vertical synchronization signal Vsync to
turn on the first switching transistor Ts1 disposed in the
plurality of pixels Px of the first row. Thereafter, the first
gate voltage GS1_1st which is a low potential is applied to
the first first gate line GL1 to turn off the first switching
transistor Ts1 disposed in the plurality of pixels Px of the
first row. Simultaneously, a first gate voltage GS_2nd which
is a high potential is applied to the second first gate line GL.1
during one horizontal period (1H) to turn on the first
switching transistor Ts1 disposed in the plurality of pixels Px
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of the second row. By repeating the above operation, a first
gate voltage GS1 last which is a high potential is applied to
the last first gate line GL1 during one horizontal period (1H)
to turn on the first switching transistor Ts1 disposed in the
plurality of pixels Px of the last row.

[0103] Incontrast, during the first period P1, a second gate
voltage of a high potential (GS2 common) is applied to the
second gate lines GL2 of all rows so that the first switching
transistor Ts1 is continuously turned on.

[0104] Here, the high potential first gate voltage GS1 and
the high potential second gate voltage GS2 may be the same
potential. For example, high potential voltages of the high
potential first gate voltage GS1 and the high potential second
gate voltage GS2 may be set to be 8 V or higher. The first
gate voltage GS1 and the second gate voltage GS2 are set as
described above to turn on the first switching transistor Tsl
and the second switching transistor Ts2.

[0105] As described above, during the first period P1, the
first gate voltage GS1, the second gate voltage GS2, the high
potential driving voltage Vdd, and the low potential driving
voltage Vss are applied. By doing this, the second node N2
connected to the source electrode s of the first switching
transistor Ts1 is applied with the data voltage Vdata and the
first node N1 connected to the source electrode s of the
second switching transistor Ts2 is applied with a high
potential driving voltage Vdd which is the first potential V1.

[0106] Accordingly, since the source electrode s and the
drain electrode d of the driving transistor Td are applied with
the same voltage which is the high potential driving voltage
Vdd of the first potential V1, the current Ids does not flow
in the source electrode s and the drain electrode d of the
driving transistor Td. Therefore, the organic light emitting
diode OLED does not emit light.

[0107] However, a potential difference Vgs of the gate
electrode g and the source electrode s of the driving tran-
sistor Td which is the potential difference of the second node
N2 and the first node N1 is maintained so that the data is
written in the driving transistor Td of each pixel Px.

[0108] Next, the organic light emitting diode OLED emits
light by the data written in each pixel during the second
period P2.

[0109] During the second period P2, the low potential first
gate voltage GS1 and the low potential second gate voltage
GS2 are applied to both the first gate line GL1 and the
second gate line GL2. Accordingly, the first switching
transistor Ts1 and the second switching transistor Ts2 are
maintained to be turned off.

[0110] Further, a voltage applied to the drain electrode d of
the driving transistor Td rises to flow the current Ids between
the drain electrode d and the source electrode s of the driving
transistor Td. Since the amount of flowing current Ids is
determined based on the voltage Vgs of the gate electrode g
and the source electrode s of the driving transistor Td, the
amount of flowing current Ids is determined based on the
data voltage Vdata. Therefore, the organic light emitting
diode OLED applied with the driving current Ids emits light
to express a gray scale corresponding to the data voltage
Vdata.

[0111] As described above, in the organic light emitting
display device according to another exemplary embodiment
of the present disclosure, the first gate voltage GS1 is
sequentially shifted by one horizontal period (1H) during the
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first period P1, but the second gate voltage GS2 is continu-
ously maintained to be a high potential during the first
period.

[0112] Therefore, there is no need to sequentially shift the
second gate voltage GS2 by one horizontal period (1H)
similarly to the first gate voltage GS1, so that the number of
shift registers of the gate driver 130 may be reduced.
Accordingly, the area of the gate driver 130 is reduced so
that the area of the control printed circuit board is reduced
and the non-display area of the display panel 110 is reduced
so that a bezel size is also reduced.

[0113] Further, similarly to the other exemplary embodi-
ment, also in another exemplary embodiment of the present
disclosure, during the first period P1, a high potential driving
voltage Vdd which is applied to the first power line PL1 may
be set to be a first potential V1 and a low potential driving
voltage Vss which is applied to the second power line PL2
may be set to be a fourth potential V4. Further, during the
second period P2, the high potential driving voltage Vdd
which is applied to the first power line PL1 may be set to be
a second potential V2 and a low potential driving voltage
Vss which is applied to the second power line PL2 may be
set to be a fourth potential V4. That is, the low potential
driving voltage Vss during the first period P1 and the second
period P2 is maintained to be the fourth potential V4.

[0114] For example, the first potential V1 may be 1V, the
second potential V2 may be 8.5 V to 10 V, and the fourth
potential V4 may be 0 V.

[0115] As described above, since the potential of the low
potential driving voltage Vss is constantly maintained,
noises of different driving voltages due to the potential
change of the high potential driving voltage Vdd are avoided
so that an image quality of the organic light emitting display
device 100 may be improved.

[0116] Hereinafier, the driving of an organic light emitting
display device according to still another exemplary embodi-
ment of the present disclosure will be described with refer-
ence to FIGS. 5 and 6. Since a circuit structure of a pixel
disposed in the organic light emitting display device accord-
ing to another exemplary embodiment of the present disclo-
sure is the same as the pixel circuit structure of the organic
light emitting display device according to the exemplary
embodiment of the present disclosure, a description of the
circuit structure of the pixel will be omitted. Further, only
the difference between the driving of the organic light
emitting display device according to another exemplary
embodiment of the present disclosure and the driving of the
organic light emitting display device according to the exem-
plary embodiment of the present disclosure is a high poten-
tial second gate voltage. Therefore, the high potential second
gate voltage will be mainly described.

[0117] Referring to FIGS. 5 and 6, in the organic light
emitting display device according to another exemplary
embodiment of the present disclosure, a high potential
second gate voltage Vg2 is lower than a high potential first
gate voltage Vgl. Specifically, the high potential second
gate voltage Vg2 may be a sum of the high potential driving
voltage Vdd having a first potential V1 and a threshold
voltage Vth of the second switching transistor Ts2. For
example, when the threshold voltage Vth of the second
switching transistor Ts2 is 1 V and the high potential driving
voltage Vdd having the first potential V1 is also 1V, the high
potential second gate voltage Vg2 may be 2 V.
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[0118] Further, a high potential driving voltage Vdd which
is applied to the first power line PL1 during the first period
P1 may be set to be a second potential V2 and a low potential
driving voltage Vss which is applied to the second power
line PL2 may be set to be a third potential V3.

[0119] As described above, during the first period P1, the
high potential first gate voltage Vgl, the high potential
second gate voltage Vg2, the high potential driving voltage
Vdd, and the low potential driving voltage Vss are applied.
By doing this, the second node N2 connected to the source
electrode s of the first switching transistor Ts1 is applied
with the data voltage Vdata and the first node N1 connected
to the source electrode s of the second switching transistor
Ts2 is applied with a driving voltage Vdd having a first
potential V1 which is a difference between the high potential
second gate voltage Vg2 and the threshold voltage Vth of the
second switching transistor Ts2. That is, the first node N1 is
applied with 1 V which is a driving voltage Vdd having a
first potential V1 corresponding to the difference between 2
V of the high potential second gate voltage Vg2 and 1 V of
the threshold voltage Vth of the second switching transistor
Ts2.

[0120] Further, during the second period P2, the low
potential first gate voltage GS1 and the low potential second
gate voltage GS2 are applied to both the first gate line GL1
and the second gate line GL2. Accordingly, the first switch-
ing transistor Ts1 and the second switching transistor Ts2 are
maintained to be turned off.

[0121] Further, during the second period P2, the high
potential driving voltage Vdd which is applied to the first
power line PL1 may be maintained to be a second potential
V2 similarly to the first period P1 and a low potential driving
voltage Vss which is applied to the second power line P1.2
may be set to be a fourth potential V4.

[0122] As described above, the low potential driving volt-
age Vss having the fourth potential V4 is set to flow the
current Ids between the drain electrode d and the source
electrode s of the driving transistor Td. Since the amount of
flowing current Ids is determined based on the voltage Vgs
of the gate electrode g and the source electrode s of the
driving transistor Td, the amount of flowing current Ids is
determined based on the data voltage Vdata. Therefore, the
organic light emitting diode OLED applied with the driving
current Ids emits light to express a gray scale corresponding
to the data voltage Vdata.

[0123] As described above, in another organic light emit-
ting display device of the present disclosure, the high
potential second gate voltage Vg2 may be set to be a sum of
the high potential driving voltage Vdd having a first poten-
tial V1 and a threshold voltage Vth of the second switching
transistor Ts2. That is, the high potential second gate voltage
Vg2 may be set to be lower than a sum of the high potential
driving voltage Vdd having a second potential V2 which is
applied during the first period and a threshold voltage Vth of
the second switching transistor Ts2. The high potential
second gate voltage Vg2 is set as described above so that
during the first period P1 and the second period P2, the high
potential driving voltage Vdd applied to the first power line
PL1 may be continuously fixed to be a second potential V2.

[0124] Therefore, the organic light emitting display device
100 may be driven only by controlling the low potential
driving voltage Vss while constantly maintaining the poten-
tial of the high potential driving voltage Vdd.
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[0125] Accordingly, the potential of the high potential
driving voltage Vdd is constantly maintained so that some
components of the power controller 150 for controlling the
high potential driving voltage Vdd may be removed. to
achieve circuit simplification of the power controller 150.
[0126] Further, since the potential of the high potential
driving voltage Vdd is constantly maintained, noises of
different driving voltages due to the potential change of the
high potential driving voltage Vdd are avoided so that an
image quality of the organic light emitting display device
100 may be improved.

[0127] The exemplary embodiments of the present disclo-
sure can also be described as follows:

[0128] According to an aspect of the present disclosure, an
organic light emitting display device includes: a display
panel on which a plurality of data lines, a plurality of gate
lines, a plurality of first power lines, a plurality of second
power lines, and a plurality of pixels are disposed, in which
each of the plurality of pixels includes: a storage capacitor
connected between a first node and a second node; a driving
transistor including a gate electrode connected to the second
node, a drain electrode connected to the first power line, and
a source electrode connected to the first node; an organic
light emitting diode connected to the first node and the
second power line; a first switching transistor connected to
the second node and the data line; and a second switching
transistor connected to the first node and the first power line.
[0129] According to another aspect of the present disclo-
sure, the organic light emitting display device may be driven
by separating a first period when a data voltage is applied to
the gate electrode of the driving transistor and a second
period when the organic light emitting diode emits light
based on the data voltage.

[0130] According to still another aspect of the present
disclosure, a high potential driving voltage having a first
potential is applied to the plurality of first power lines during
the first period, a high potential driving voltage having a
second potential is applied to the plurality of first power
lines during the second period, and the second potential is
higher than the first potential.

[0131] According to still another aspect of the present
disclosure, a low potential driving voltage having a third
potential is applied to the plurality of second power lines
during the first period, a low potential driving voltage having
a fourth potential is applied to the plurality of second power
lines during the second period, and the third potential is
higher than the fourth potential.

[0132] According to still another aspect of the present
disclosure, during the first period and the second period, a
low potential driving voltage having a third potential is
applied to the plurality of second power lines.

[0133] According to still another aspect of the present
disclosure, a high potential driving voltage having a first
potential is applied to the plurality of first power lines during
the first period and the second period, a low potential driving
voltage having a third potential is applied to the plurality of
second power lines during the first period, a low potential
driving voltage having a fourth potential is applied to the
plurality of second power lines during the second period,
and the third potential is higher than the fourth potential.
[0134] According to still another aspect of the present
disclosure, the third potential is lower than the first potential.
[0135] According to still another aspect of the present
disclosure, the plurality of gate lines includes a plurality of
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first gate lines and a plurality of second gate lines, the first
switching transistor is switched through a first gate voltage
applied through the plurality of first gate lines, and the
second switching transistor is switched through a second
gate voltage applied through the plurality of second gate
lines.

[0136] According to still another aspect of the present
disclosure, the first gate voltage and the second gate voltage
are high potentials only during one horizontal period of the
first period.

[0137] According to still another aspect of the present
disclosure, the first gate voltage is a high potential only
during one horizontal period of the first period and the
second gate voltage is a high potential during the entire first
period.

[0138] According to still another aspect of the present
disclosure, the high potential of the second gate voltage is
lower than the high potential of the first gate voltage.
[0139] According to still another aspect of the present
disclosure, the high potential of the second gate voltage is
lower than a sum of the high potential driving voltage
applied during the first period and a threshold voltage of the
second switching transistor.

[0140] According to another aspect of the present disclo-
sure, an organic light emitting display device includes: a
plurality of data lines; a plurality of power lines extending
in the same direction as the plurality of data lines; a plurality
of gate lines intersecting the plurality of data lines and the
plurality of power lines; and a plurality of pixels applied
with voltages from the plurality of data lines, the plurality of
power lines, and the plurality of gate lines, in which each of
the plurality of pixels includes: a driving transistor; a first
switching transistor which applies a data voltage to a gate
electrode of the driving transistor; a second switching tran-
sistor which applies a high potential driving voltage to a
source electrode of the driving transistor; a storage capacitor
which maintains a voltage applied to the gate electrode and
the source electrode of the driving transistor; and an organic
light emitting diode which is applied with a current flowing
through the source electrode of the driving transistor to emit
light, and the driving transistor and the second switching
transistor share the power lines.

[0141] According to another aspect of the present disclo-
sure, a potential of a voltage applied to the power lines rises
during a period when the organic light emitting diode emits
light.

[0142] According to still another aspect of the present
disclosure, the plurality of gate lines includes a plurality of
first gate lines connected to the first switching transistors and
a plurality of second gate lines connected to the second
switching transistors and a high potential of the second gate
voltage which is applied to the plurality of second gate lines
is lower than a high potential of the first gate voltage which
is applied to the first gate lines.

[0143] Although the exemplary embodiments of the pres-
ent disclosure have been described in detail with reference
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. Accordingly, the exemplary embodi-
ments disclosed herein are not intended to limit but describe
the technical spirit of the present disclosure and the scope of
the technical spirit of the present disclosure is not restricted
by the exemplary embodiments. Therefore, it should be
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understood that the above-described exemplary embodi-
ments are illustrative in all aspects and do not limit the
present disclosure. The protective scope of the present
disclosure should be construed based on the following
claims, and all the technical concepts in the equivalent scope
thereof should be construed as falling within the scope of the
present disclosure.

1. An organic light emitting display device, comprising:

a display panel on which a plurality of data lines, a
plurality of gate lines, a plurality of first power lines, a
plurality of second power lines, and a plurality of pixels
are disposed,

wherein each of the plurality of pixels includes:

a storage capacitor connected between a first node and a
second node;

a driving transistor including a gate electrode connected
to the second node, a drain electrode connected to one
of the plurality of first power lines, and a source
electrode connected to the first node;

an organic light emitting diode connected to the first node
and one of the plurality of second power lines;

a first switching transistor connected to the second node
and one of the plurality of data lines; and

a second switching transistor connected to the first node
and the one of the plurality of first power lines.

2. The organic light emitting display device according to
claim 1, wherein the organic light emitting display device is
driven by separating a first period when a data voltage is
applied to the gate electrode of the driving transistor and a
second period when the organic light emitting diode emits
light based on the data voltage.

3. The organic light emitting display device according to
claim 2, wherein a high potential driving voltage having a
first potential is applied to the plurality of first power lines
during the first period,

a high potential driving voltage having a second potential
is applied to the plurality of first power lines during the
second period, wherein the second potential is higher
than the first potential.

4. The organic light emitting display device according to
claim 3, wherein a low potential driving voltage having a
third potential is applied to the plurality of second power
lines during the first period,

a low potential driving voltage having a fourth potential
is applied to the plurality of second power lines during
the second period, wherein the third potential is higher
than the fourth potential.

5. The organic light emitting display device according to
claim 3, wherein during the first period and the second
period, a low potential driving voltage having a third poten-
tial is applied to the plurality of second power lines.

6. The organic light emitting display device according to
claim 2, wherein a high potential driving voltage having a
first potential is applied to the plurality of first power lines
during the first period and the second period,

a low potential driving voltage having a third potential is
applied to the plurality of second power lines during the
first period,

a low potential driving voltage having a fourth potential
is applied to the plurality of second power lines during
the second period, wherein the third potential is higher
than the fourth potential.
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7. The organic light emitting display device according to
claim 4, wherein the third potential is lower than the first
potential.

8. The organic light emitting display device according to
claim 2, wherein the plurality of gate lines includes a
plurality of first gate lines and a plurality of second gate
lines,

the first switching transistor is switched through a first

gate voltage applied through one of the plurality of first

gate lines, and

the second switching transistor is switched through a

second gate voltage applied through one of the plurality

of second gate lines.

9. The organic light emitting display device according to
claim 8, wherein the first gate voltage and the second gate
voltage are high potentials only during one horizontal period
of the first period.

10. The organic light emitting display device according to
claim 8, wherein the first gate voltage is a high potential only
during one horizontal period of the first period and the
second gate voltage is a high potential during the first period
in its entirety.

11. The organic light emitting display device according to
claim 10, wherein the high potential of the second gate
voltage is lower than the high potential of the first gate
voltage.

12. The organic light emitting display device according to
claim 11, wherein the high potential of the second gate
voltage is lower than a sum of the high potential driving
voltage applied during the first period and a threshold
voltage of the second switching transistor.

13. An organic light emitting display device, comprising:

a plurality of data lines;

a plurality of power lines extending in a same direction as

the plurality of data lines;

a plurality of gate lines intersecting the plurality of data

lines and the plurality of power lines; and

a plurality of pixels applied with voltages from the

plurality of data lines, the plurality of power lines, and

the plurality of gate lines,

wherein each of the plurality of pixels includes:

a driving transistor;

a first switching transistor which applies a data voltage
to a gate electrode of the driving transistor;

a second switching transistor which applies a high
potential driving voltage to a source electrode of the
driving transistor;

a storage capacitor which maintains a voltage applied
to the gate electrode and the source electrode of the
driving transistor; and

an organic light emitting diode which is applied with a
current flowing through the source electrode of the
driving transistor to emit light,

wherein the driving transistor and the second switching
transistor are connected to a same power line from
the plurality of power lines.

14. The organic light emitting display device according to
claim 13, wherein a potential of a voltage applied to the
same power line rises during a period when the organic light
emitting diode emits light.

15. The organic light emitting display device according to
claim 13, wherein the plurality of gate lines includes a
plurality of first gate lines connected to the first switching
transistors and a plurality of second gate lines connected to
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the second switching transistors and a high potential of a
second gate voltage which is applied to the plurality of
second gate lines is lower than a high potential of a first gate
voltage which is applied to the first gate lines.

16. The organic light emitting display device according to
claim 11, wherein the high potential of the second gate
voltage is a sum of the high potential driving voltage applied
during the first period and a threshold voltage of the second
switching transistor.

17. The organic light emitting display device according to
claim 3, wherein a low potential driving voltage having a
fourth potential is applied to the plurality of second power
lines during each of the first period and the second period.

18. The organic light emitting display device according to
claim 2, wherein a high potential driving voltage having a
second potential is applied to the plurality of first power
lines during each of the first period and the second period.
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