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DISPLAY ELEMENT, ORGANIC LIGHT
EMITTING DISPLAY DEVICE AND DATA
DRIVER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2016-0177001, filed on Dec. 22,
2016, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to a display element
and a display device that displays an image.

Description of the Related Art

[0003] An organic light emitting display device which has
recently attracted a lot of attention as a display device uses
a self-emitting organic light emitting diode (OLED), and
thus has the advantages of a high response speed and
increased luminous efliciency, brightness and view angle.
[0004] In the organic light emitting display device, pixels
including an OLED are disposed in a matrix form and the
brightness of sub pixels, selected in response to a gate signal,
is controlled. Each pixel of the display device includes an
OLED and a driving circuit for driving the OLED. The
driving circuit for the OLED within each pixel includes a
transistor and a storage capacitor.

[0005] The driving circuit in each pixel of the display
device has increased in size, which causes a low aperture
ratio and makes it difficult to perform a high-speed opera-
tion. Also, the area of a driver that drives the driving circuit
in each pixel of the display device has increased, which
makes it difficult to achieve a narrow bezel.

SUMMARY

[0006] Accordingly, embodiments of the present disclo-
sure are directed to a display element, organic light emitting
display device and data driver that substantially obviate one
or more of the problems due to limitations and disadvan-
tages of the related art.

[0007] An aspect of the present disclosure is to provide a
display element and a display device in which an aperture
ratio can be increased and a high-speed operation can be
performed.

[0008] Another aspect of the present disclosure is to
provide a display element and a display device in which the
area of a driver can be reduced so as to achieve a narrow
bezel.

[0009] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
concepts provided herein. Other features and aspects of the
concepts may be realized and attained by the structure
particularly pointed out in the written description, or deriv-
able therefrom, and the claims hereof as well as the
appended drawings.

[0010] To achieve these and other aspects of the inventive
concepts, as embodied and broadly described, and according
to an aspect of the present disclosure, there is provided a
display element including an organic light emitting diode

Jun. 28,2018

including a first electrode and a second electrode, a driving
transistor including a first node to be supplied with a data
voltage, a second node connected to the first electrode of the
organic light emitting diode, and a third node electrically
connected to a driving voltage line, a first transistor electri-
cally connected between a data line configured to supply the
data voltage and the first node of the driving transistor, a
second transistor electrically connected between an initial-
ization voltage line configured to supply an initialization
voltage and the second node of the driving transistor, and a
capacitor electrically connected between the first node and
the second node of the driving transistor.

[0011] According to another aspect of the present disclo-
sure, there is provided a display device including a plurality
of pixels at intersections of a plurality of data lines and a
plurality of gate lines, a plurality of common gate lines to
supply a common gate signal to the plurality of pixels, a
common gate link line connected in common to the plurality
of common gate lines, a plurality of initialization voltage
lines to supply an initialization voltage to the plurality of
pixels, and an initialization voltage link line connected in
common to the plurality of initialization voltage lines. Each
of the plurality of pixels includes an organic light emitting
diode including a first electrode and a second electrode, a
driving transistor including a first node to be supplied with
a data voltage from one of the data lines, a second node
connected to the first electrode of the organic light emitting
diode, and a third node electrically connected to a driving
voltage line, a first transistor electrically connected between
the one of the data lines and the first node of the driving
transistor and switched by a gate signal supplied through one
of the gate lines, a second transistor electrically connected
between one of the initialization voltage lines and the second
node of the driving transistor and switched by the common
gate signal supplied through one of the common gate lines,
and a capacitor electrically connected between the first node
and the second node of the driving transistor.

[0012] According to yet another aspect of the present
disclosure, there is provided a data driver including a data
unit connected to data lines and configured to supply a data
voltage to pixels through the data lines, a common gate
signal supply unit connected to a common gate link line and
configured to supply a common gate signal to the pixels
through the common gate link line, and an initialization
voltage supply unit connected to an initialization voltage
link line and configured to supply an initialization voltage to
the pixels through the initialization voltage link line.
[0013] It is to be understood that both the foregoing
general description and the following detailed description
are example and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated and constitute a part of this application, illus-
trate embodiments of the disclosure and together with the
description serve to explain the various principles. In the
drawings:

[0015] FIG. 1 is a configuration view of a display device
according to the present example embodiments;

[0016] FIG. 2 is a configuration view of the data driver
illustrated in FIG. 1,



US 2018/0182995 A1

[0017] FIG. 3 illustrates an example equivalent circuit
diagram of a pixel disposed at an intersection between an
Xth data line and a Yth gate line in the display device
illustrated in FIG. 1;

[0018] FIG. 4 illustrates signal waveforms of a common
gate signal and gate signals on gate lines during one frame
period in the display device illustrated in FIG. 1;

[0019] FIG. 5 illustrates signal waveforms in a driving
circuit of a single pixel during one frame period in the
display device illustrated in FIG. 1;

[0020] FIG. 6 illustrates another example of signal wave-
forms in the driving circuit of the single pixel during one
frame period in the display device illustrated in FIG. 5;
[0021] FIG. 7 through FIG. 9 illustrate equivalent circuit
diagrams of one of the respective pixels during one frame
period in the display device illustrated in FIG. 1; and
[0022] FIG. 10 illustrates signal waveforms in a driving
circuit of a single pixel during one frame period in the
display device illustrated in FIG. 1 according to another
example embodiment.

DETAILED DESCRIPTION

[0023] Hereinafter, some embodiments will be described
in detail with reference to the accompanying drawings.
When reference numerals refer to components of each
drawing, although the same components are illustrated in
different drawings, the same components are referred to by
the same reference numerals as possible. Further, if it is
considered that description of related known configuration
or function may cloud the gist of the present disclosure, the
description thereof will be omitted.

[0024] Further, in describing components of the present
disclosure, terms such as first, second, A, B, (a), (b), etc. can
be used. These terms are used only to differentiate the
components from other components. Therefore, the nature,
order, sequence, or number of the corresponding compo-
nents is not limited by these terms. It is to be understood that
when one element is referred to as being “connected to” or
“coupled to” another element, it may be directly connected
to or directly coupled to another element, connected to or
coupled to another element, having still another element
“intervening” therebetween, or “connected to0” or “coupled
to” another element via still another element.

[0025] FIG. 1 is a configuration view of a display device
according to the present example embodiments.

[0026] With reference to FIG. 1, a display device 100
according to the present example embodiments includes a
display panel 110, a data driver 120, a gate driver 130, a
controller 140, etc.

[0027] In the display panel 110, a plurality of data lines
DL1,DL2,DL3, ..., DLm is disposed in a first direction,
a plurality of gate lines GLL1, GL2, . . ., GLn is disposed in
a second direction intersecting with the first direction, and a
plurality of pixels P is disposed in a matrix form. Each of the
plurality of pixels corresponds to a display element that
emits light in the display panel 110.

[0028] Ifa specific gate line GL is opened, the data driver
120 converts image data Data' received from the controller
140 into a data voltage Vdata of an analog form and supplies
the data voltage Vdata to the data lines DL1, DL2, DL3, ..
., DLm to drive the data lines DL1, DL2, DL3, ..., DLm.
The data driver 120 will be described in detail with reference
to FIG. 2.
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[0029] The gate driver 130 sequentially drives the gate
lines GL1, GL2, . .., GLn by sequentially supplying an ON
voltage or OFF voltage gate signal to the gate lines GL1,
GL2, ..., GLnunder the control of the controller 140. The
gate driver 130 may be located on only one side or both sides
of the display panel 110 depending on a driving method.
[0030] Further, the gate driver 130 may include a plurality
of gate driver integrated circuits, and the plurality of gate
driver integrated circuits may be connected to a bonding pad
of the display panel 110 through a tape automated bonding
(TAB) method or a chip on glass (COG) method, or imple-
mented in a gate in panel (GIP) type and directly disposed
in the display panel 110, or integrated and disposed in the
display panel 100 if necessary.

[0031] Each of the plurality of gate driver integrated
circuits may include a shift register, a level shifter, etc.
[0032] The controller 140 supplies control signals to the
data driver 120 and the gate driver 130 to control the data
driver 120 and the gate driver 130.

[0033] The controller 140 starts scanning according to a
timing realized in each frame, converts image data Data
input from a host system into a data signal format used in the
data driver 120, outputs converted image data Data', and
controls data driving at an appropriate time according to the
scanning.

[0034] The controller 140 receives timing signals, such as
a vertical synchronization signal Vsync, a horizontal syn-
chronization signal Hsync, an input data enable signal, a
clock signal, etc., generates various control signals, and
outputs the control signals to the data driver 120 and the gate
driver 130 in order to control the data driver 120 and the gate
driver 130, in addition to converting the image data Data
input from the host system into a data signal format used in
the data driver 120 and outputting the converted image data
Data'.

[0035] For example, the controller 140 outputs gate con-
trol signals (GCSs) including a gate start pulse (GSP), a gate
shift clock (GSC), a gate output enable (GOE) signal, etc. in
order to control the gate driver 130.

[0036] The controller 140 outputs data control signals
(DCSs) including a source start pulse (SSP), a source
sampling clock (SSC), a source output enable (SOE) signal,
etc. in order to control the data driver 120.

[0037] With reference to FIG. 1, the display device 100
may further include a power controller 150 configured to
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 thereto. The
power controller 150 may also be referred to as a power
management integrated circuit (PMIC).

[0038] The display device 100 includes a plurality of
common gate lines CGL1, CGL2, . .., CGLn that supplies
a common gate signal to the plurality of pixels, a common
gate link line 160 connected in common to the plurality of
common gate lines CGL1, CGL2, . .., CGLn, a plurality of
initialization voltage lines VIL1,VIL2,VIL3, . .., VILm that
supplies an initialization voltage Vini to the plurality of
pixels, and an initialization voltage link line 170 connected
in common to the plurality of initialization voltage lines
VIL1,VIL2,VIL3, . . ., VILm. The common gate signal is
supplied to each pixel through the plurality of common gate
lines CGL1, CGL2, . .., CGLn and the common gate link
line 160 and the initialization voltage Vini is supplied to
each pixel through the plurality of initialization voltage lines
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VIL1,VIL2,VIL3, . . ., VILm and the initialization voltage
link line 170, which will be described later with reference to
FIG. 3 through FIG. 8.

[0039] FIG. 2 is a configuration view of the data driver
illustrated in FIG. 1. With reference to FIG. 2, the data driver
120 may include a plurality of source driver integrated
circuits, and the plurality of source driver integrated circuits
may be connected to a bonding pad of the display panel 110
through a tape automated bonding (TAB) method or a chip
on glass (COG) method or may be directly disposed on the
display panel 110, or may be integrated and disposed in the
display panel 110 if necessary.

[0040] The plurality of source driver integrated circuits
may be implemented in a chip on film (COF) type. In each
of the plurality of source driver integrated circuits, one end
is bonded to at least one source printed circuit board and the
other end is bonded to the display panel 110.

[0041] The data driver 120 may include a data unit 122, a
common gate signal supply unit 124, and an initialization
voltage supply unit 126.

[0042] The data unit 122 is connected to the data lines
DL1, DL2, DL3, . .., DLm and supplies a data voltage to
the pixels through the data lines DL1, DL2, DL3, . .., DLm.
The data unit 122 includes a shift register unit, a latch unit,
a gamma voltage generation unit, a digital-analog converter
(hereinafter, abbreviated to DA converter), and an output
circuit unit.

[0043] The common gate signal supply unit 124 is con-
nected to a common gate link line for output (CGL) 160 and
supplies a common gate signal CGS to the plurality of pixels
through the plurality of common gate lines CGL1, CGL2, .
.., CGLn and the common gate link line 160.

[0044] As will be described later, common gate signals
CGS for all of the pixels are unified. Thus, as illustrated in
FIG. 10, separate gate signals are not sequentially driven but
a single common gate signal is applied, and, thus, a separate
gate integrated circuit for generating gate signals is not
needed. Therefore, because the gate driver 130 does not need
a separate gate integrated circuit for generating additional
gate signals, the area of the gate driver 130 can be reduced
s0 as to achieve a narrow bezel,

[0045] The initialization voltage supply unit 126 is con-
nected to an initialization voltage link line for output (VIL)
170 and supplies an initialization voltage Vini to the plural-
ity of pixels through the plurality of initialization voltage
lines VIL1, VIL2, VIL3, . . ., VILm and the initialization
voltage link line 170.

[0046] FIG. 3 illustrates an example equivalent circuit
diagram of a pixel disposed at an intersection between an
Xth data line and a Yth gate line in the display device
illustrated in FIG. 1.

[0047] With reference to FIG. 3, each pixel of the display
device 100 may include an organic light emitting diode
OLED and a driving circuit configured to drive the organic
light emitting diode OLED. The driving circuit includes a
driving transistor DT configured to drive the organic light
emitting diode OLED by supplying a current to the organic
light emitting diode OLED.

[0048] A first node of the driving transistor DT is a gate
node G and is applied with a voltage V1. A second node of
the driving transistor DT is one of a source node or a drain
node, e.g., a source node S, and is applied with a voltage V2.
A third node of the driving transistor DT is the other one of
a drain node or a source node, e.g., a drain node D, and is
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applied with a driving voltage VDD. Herein, the voltage V1
may be a data voltage Vdata corresponding to a pixel. The
voltage V2 may be, for example, an initialization voltage
Vini.

[0049] The driving circuit may include a capacitor, e.g., a
storage capacitor Cst, connected between the first node G
and the second node S of the driving transistor DT. The
capacitor Cst maintains a constant voltage during one frame
period.

[0050] In each pixel, in addition to the driving transistor
DT and the capacitor Cst, the driving circuit configured to
drive the organic light emitting diode OLED may further
include one or more additional transistors and one or more
additional capacitors.

[0051] With reference to FIG. 3, the organic light emitting
diode OLED includes a first electrode and a second elec-
trode. An organic layer may be sandwiched between the first
electrode and the second electrode. The first electrode of the
organic light emitting diode OLED is connected to the
driving transistor DT. The second electrode of the organic
light emitting diode OLED is connected to a base voltage
VSS. The base voltage VSS may be changed to a low
voltage and a high voltage under the control of the controller
140 and/or the power controller 150.

[0052] The driving transistor DT includes the first node G
to be applied with the data voltage Vdata, the second node
S connected to the first electrode of the organic light
emitting diode OLED, and the third node D connected to the
driving voltage VDD.

[0053] Each pixel of the display device 100 includes a first
transistor T1 electrically connected between the data line DL
that supplies the data voltage Vdata and the first node G of
the driving transistor DT, and a second transistor T2 elec-
trically connected between the initialization voltage line VIL
that supplies the initialization voltage Vini and the second
node S of the driving transistor DT.

[0054] The first transistor T1 is turned on and off or
switched by a gate signal GS to be applied through the gate
line GL. When the first transistor T1 is turned on in response
to the gate signal GS, the first transistor T1 applies the data
voltage Vdata to the first node G node of the driving
transistor DT.

[0055] The second transistor T2 is turned on and off or
switched by a common gate signal CGS to be applied
through the common gate line CGL. When the second
transistor T2 is turned on in response to the common gate
signal CGS, the second transistor T2 applies the initializa-
tion voltage Vini to the second node S of the driving
transistor DT.

[0056] The capacitor Cst is electrically connected between
the first node G and the second node S of the driving
transistor DT. The capacitor Cst maintains data information
Vgs, which is a difference between the data voltage Vdata
(=V) applied to the first node G of the driving transistor DT
and the initialization voltage Vini (=V;) applied to the
second node S during one frame period.

[0057] Therefore, there may be no effect of parasitic
capacitors connected to the second node S. Therefore, the
size of the capacitor Cst can be reduced by that much, and,
thus, an aperture ratio can be increased. Also, a load of the
capacitor Cst for all of the pixels can be reduced, which may
be advantageous for high-speed operation.

[0058] FIG. 4 illustrates signal waveforms of a common
gate signal and gate signals on gate lines during one frame
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period in the display device illustrated in FIG. 1. FIG. §
illustrates signal waveforms in a driving circuit of a single
pixel during one frame period in the display device illus-
trated in FIG. 1.

[0059] With reference to FIG. 4 and FIG. 5, one frame
period includes a data write & hold period, Data write &
hold, in which data are written in each pixel and maintained
for a predetermined period of time, and an emission period
Emission, in which light is actually emitted according to the
maintained data.

[0060] The data write & hold period Data write & hold
may be divided into a data write period, Data write, in which
data is written in each pixel, and a data hold period, Data
hold, in which the written data is maintained for a prede-
termined period of time.

[0061] Because gate signals are sequentially applied to the
gate lines GL1, GL2, . . ., GLn in sequence, data write
periods (Data write) for the respective pixels may be sequen-
tially positioned in the order of the gate lines GL1, GL2, .
.., GLn. As a result, the rest of the data write & hold period
(Data write & hold) after the data write period (Data write)
for each pixel corresponds to the data hold period (Data
hold). Therefore, the length of the data hold period (Data
hold) for each pixel may vary.

[0062] The first transistor T1 is turned on during the data
write period (Data write) in which the data voltage Vdata is
applied to the driving transistor DT in a data write & hold
period (Data write & hold).

[0063] In other words, the gate signal GS applied to a
specific pixel maintains a high state during the data write
period (Data write) and maintains a low state during the rest
of the period. Therefore, when the first transistor T1 is
turned on by the gate signal GS during the data write period
(Data write), the data voltage Vdata is applied to the first
node G of the driving transistor DT.

[0064] The second transistor T2 is turned on during the
data write period and the data hold period (Data write &
hold). When the second transistor T2 is turned on by the
common gate signal CGS during the data write period and
the data hold period (Data write & hold), the initialization
voltage Vini is applied to the second node S of the driving
transistor DT.

[0065] As a result, the first transistor T1 and the second
transistor T2 are not turned off at the same time in each pixel,
but the second transistor T2 maintains an on state during the
data hold period (Data hold). Therefore, the initialization
voltage Vini is continuously applied to the second node S
node of the driving transistor DT through the second tran-
sistor T2.

[0066] With reference to FIG. 5, the base voltage VSS
connected to the second electrode of the organic light
emitting diode OLED maintains a low state during the
emission period Emission and maintains a high state during
the other periods. Because the base voltage VSS maintains
a low state during the emission period Emission, the driving
transistor DT outputs a current corresponding to data infor-
mation Vg, (=V4s,) maintained in the capacitor Cst and
then supplies the current to the organic light emitting diode
OLED.

[0067] Meanwhile, one frame period may include a float-
ing period Floating between the data write & hold period
(Data write & hold) and the emission period Emission.
Herein, the floating period Floating may be shorter in length
than the data write period (Data write) in order to reduce or
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minimize a frame time. The second transistor T2 is in an off
state during the floating period Floating and the base voltage
VSS maintains a high state.

[0068] Thus, even if the first node G of the driving
transistor DT is floated, the voltage V5, (=V 55,) of the first
node G of the driving transistor DT is maintained through
the initialization voltage Vini of the second node S of the
driving transistor DT and the capacitor Cst.

[0069] Meanwhile, one frame period may include an offset
period offset between the emission period Emission and a
data write & hold period (Data write & hold) for a subse-
quent frame period. The offset period may be provided to
suppress the generation of an error caused by time offset
with a predetermined interval between one frame period and
a subsequent frame period. However, one frame period may
not include the offset period offset, as shown in FIG. 6.
[0070] The first transistor T1 and the second transistor T2
may be in an off state during the offset period offset and the
base voltage VSS may maintain a high state.

[0071] FIG. 7 through FIG. 9 illustrate equivalent circuit
diagrams of a respective pixel during one frame period in the
display device illustrated in FIG. 1.

[0072] As illustrated in FIG. 5 and FIG. 7, in a pixel
structure of the display device, during the data write period
Data write, the data voltage Vdata (=V ;) and the initializa-
tion voltage Vini (=V) are applied to the first node G and
the second node S of the driving transistor DT at the same
time so as to write the data information V gs.

[0073] As illustrated in FIG. 5 and FIG. 8, during the data
hold period Data hold, the written data information VGS is
stored in the capacitor Cst before emission of light. Herein,
the stored data information VGS is maintained and the first
node G and the second node S of the driving transistor DT
are in a floating state during the floating period Floating
between the data hold period Data hold and the emission
period Emission.

[0074] As illustrated in FIG. 5 and FIG. 9, as the base
voltage VSS falls to a low state during the emission period
Emission, the organic light emitting diode OLED emits light
according to the stored data information VGS.

[0075] In each pixel, the first transistor T1 and the second
transistor T2 are not turned off at the same time, but the
second transistor T2 maintains an on state during the data
hold period Data hold (see FIG. 8). Therefore, a first node
voltage V; of the first node G of the driving transistor DT
does not fall but is maintained during the floating period
Floating of the first node G and the second node S of the
driving transistor DT. As a result, the data information VGS
does not fall but is maintained.

[0076] FIG. 10 illustrates signal waveforms in a driving
circuit of a single pixel during one frame period in the
display device illustrated in FIG. 1 according to another
example embodiment.

[0077] With reference to FIG. 10, in a pixel structure of the
display device, during the data write period Data write, a
voltage is applied to the first node G and the second node S
of the driving transistor DT at the same time so as to write
the data information VGS. The first transistor T1 and the
second transistor T2 are turned on and then turned off at the
same time during the data write period Data write.

[0078] The gate driver 130 may need to further include a
gate integrated circuit configured to apply different gate
signal CGS to each pixel, because the second transistors T2
of different pixels are individually turned on and off, e.g,,
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switching. Thus, the size of the gate driver 130 may be
increased. Therefore, it may be necessary to reduce the area
of the gate driver 130 in order to achieve a narrow bezel.
[0079] Then, during the data hold period Data hold, the
written data information VGS may be stored in the capacitor
Cst before emission of light.

[0080] During the data hold period Data hold, the first
node G and the second node S of the driving transistor DT
are in a floating state.

[0081] As the base voltage VSS falls during the emission
period Emission, the organic light emitting diode OLED
emits light according to the stored data information VGS.
[0082] As illustrated in F1G. 10, the data hold period Data
hold may be relatively longer than the data write period Data
write. In this case, the first transistor T1 and the second
transistor T2 may be turned off at the same time. Thus, while
the first node G and the second node S of the driving
transistor DT are in a floating state, the first node voltage VG
of the first node G of the driving transistor DT may drop
(V gsdrop, V gs1>V se,) for various reasons such as a leakage
current.

[0083] Because the first node G and the second node S of
the driving transistor DT are in a floating state during the
data hold period Data hold, the data information V ;. needs
to be maintained only by the capacitor Cst, and the capacitor
Cst is affected by parasitic capacitors, the size of the
capacitor Cst may not be able to be reduced. As a result, a
load of the capacitor Cst for each pixel may need to be
reduced for high-speed operation.

[0084] Because the length of the data hold period Data
hold for each pixel may vary, there may be a difference in
gray scale of the organic light emitting diode OLED depend-
ing on a position within the display device caused by a
difference in length of the data hold period Data hold.
[0085] With reference to FIG. 4 through FIG. 9, the
display device according to an example embodiment
described above may suppress a difference in gray scale of
the organic light emitting diode OLED depending on a
position within the display device caused by a difference in
length of the data hold period Data hold.

[0086] Meanwhile, in the display device according to an
example embodiment described above, the first transistor T1
and the second transistor T2 are not turned off at the same
time in each pixel, but the second transistor T2 maintains an
on state during the data hold period Data hold.

[0087] In the display device described above according to
an example embodiment, the capacitor Cst and the initial-
ization voltage Vini of the second node S of the driving
transistor DT function to maintain the data information VGS
at the same time. Therefore, as described above with refer-
ence to FIG. 10, the size of the capacitor Cst may be reduced
as compared with the case where the first transistor T1 and
the second transistor T2 are turned off at the same time.
[0088] The display device described above according to an
example embodiment may be advantageous for high-speed
operation by reducing a load of the capacitor Cst for all of
the pixels.

[0089] The display device described above according to an
example embodiment may suppress a difference in gray
scale of the organic light emitting diode OLED depending
on a position within the display device despite a difference
in length of the data hold period Data hold. That is, the data
information VGS of the driving transistor DT in which data
are first written may not be reduced during the data hold
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period Data hold. Therefore, the pixels for all positions in
the display device may maintain the same data information
Vs

[0090] The example embodiments have been described
above with reference to the accompanying drawings, but the
present disclosure is not limited thereto. For example, it has
been described that—when a high voltage or high signal is
applied to the gates of the driving transistor DT, the first
transistor T1, and the second transistor T2—the driving
transistor DT, the first transistor T1, and the second transis-
tor T2 are turned on, and when a low voltage or low signal
is applied thereto, the driving transistor DT, the first tran-
sistor T1, and the second transistor T2 are turned off.
However—when a low voltage or low signal is applied to
the gates of the driving transistor DT, the first transistor T1,
and the second transistor T2—the driving transistor DT, the
first transistor T1, and the second transistor T2 may be
turned on, and when a high voltage or high signal is applied
thereto, the driving transistor DT, the first transistor T1, and
the second transistor T2 may be turned off.

[0091] According to the present example embodiments
described above, it may be possible to provide a display
element and a display device in which an aperture ratio can
be increased and a high-speed operation can be performed.
[0092] Also, according to the present example embodi-
ments, it may be possible to provide a display element and
a display device in which the area of a driver can be reduced
so as to achieve a narrow bezel.

[0093] It will be apparent to those skilled in the art that
various modifications and variations may be made in the
present disclosure without departing from the technical idea
or scope of the disclosure. Thus, it is intended that embodi-
ments of the present disclosure cover the modifications and
variations of the disclosure provided they come within the
scope of the appended claims and their equivalents.

What is claimed is:

1. A display element, comprising;

an organic light emitting diode including a first electrode
and a second electrode;

a driving transistor including a first node to be supplied
with a data voltage, a second node connected to the first
electrode of the organic light emitting diode, and a third
node electrically connected to a driving voltage line;

a first transistor electrically connected between a data line
configured to supply the data voltage and the first node
of the driving transistor;

a second transistor electrically connected between an
initialization voltage line configured to supply an ini-
tialization voltage and the second node of the driving
transistor; and

a capacitor electrically connected between the first node
and the second node of the driving transistor.

2. The display element according to claim 1, wherein:

one frame period includes a data write and hold period
and an emission period, the data write and hold period
includes a data write period and a data hold period, the
first transistor is turned on during the data write period
in which the data voltage is supplied to the correspond-
ing driving transistor in the data write and hold period,
and the second transistor is turned on during the data
write period and the data hold period.

3. The display element according to claim 2, wherein:

the second electrode of the organic light emitting diode is
connected to a base voltage, and the base voltage
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maintains a low state during the emission period and
maintains a high state during the other periods of the
one frame period.

4. The display element according to claim 3, wherein:

the one frame period further includes a floating period
between the data write and hold period and the emis-
sion period, and the second transistor is in an off state
and the base voltage maintains a high state during the
floating period.

5. The display element according to claim 4, wherein the

floating period is shorter than the data write period.

6. The display element according to claim 3, wherein:

the one frame period further includes an offset period
between the emission period and the data write and
hold period of a subsequent frame period, and the first
transistor and the second transistor are in an off state
and the base voltage maintains a high state during the
offset period.

7. A display device, comprising:

a plurality of pixels at intersections of a plurality of data
lines and a plurality of gate lines;

aplurality of common gate lines to supply a common gate
signal to the plurality of pixels;

a common gate link line connected in common to the
plurality of common gate lines;

a plurality of initialization voltage lines to supply an
initialization voltage to the plurality of pixels; and

an initialization voltage link line connected in common to
the plurality of initialization voltage lines, wherein
each of the plurality of pixels includes:

an organic light emitting diode including a first electrode
and a second electrode;

a driving transistor including a first node to be supplied
with a data voltage from one of the data lines, a second
node connected to the first electrode of the organic light
emitting diode, and a third node electrically connected
to a driving voltage line;

a first transistor electrically connected between the one of
the data lines and the first node of the driving transistor
and switched by a gate signal supplied through one of
the gate lines;

a second transistor electrically connected between one of
the initialization voltage lines and the second node of
the driving transistor and switched by the common gate
signal supplied through one of the common gate lines;
and

a capacitor electrically connected between the first node
and the second node of the driving transistor.

8. The display device according to claim 7, further com-

prising:

a data driver to supply the data voltage to the pixels
through the data lines and supply the common gate
signal to the pixels through the common gate link line;
and

a gate driver to supply the gate signal to the pixels through
the gate lines.
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9. The display device according to claim 8, wherein the
data driver supplies the initialization voltage through the
initialization voltage link line.

10. The display device according to claim 9, wherein:

one frame period includes a data write and hold period
and an emission period, the data write and hold period
includes a data write period and a data hold period, the
first transistor is turned on during a data write period in
which the data voltage is supplied to the corresponding
driving transistor in the data write and hold period, and
the second transistor is turned on during the data write
period and a data hold period.

11. The display device according to claim 10, wherein:

the second electrode of the organic light emitting diode is
connected to a base voltage, and the base voltage
maintains a low state during the emission period and
maintains a high state during the other periods of the
one frame period.

12. The display device according to claim 11, wherein:

the one frame period further includes a floating period
between the data write and hold period and the emis-
sion period, and the second transistor is in an off state
and the base voltage maintains a high state during the
floating period.

13. The display device according to claim 12, wherein the
floating period is shorter than the data write period.

14. The display device according to claim 12, wherein:

the one frame period further includes an offset period
between the emission period and the data write and
hold period of a subsequent frame period, and the first
transistor and the second transistor are in an off state
and the base voltage maintains a high state during the
offset period.

15. A data driver, comprising:

a data unit connected to data lines and configured to
supply a data voltage to pixels through the data lines;

a common gate signal supply unit connected to a common
gate link line and configured to supply a common gate
signal to the pixels through the common gate link line;
and

an initialization voltage supply unit connected to an
initialization voltage link line and configured to supply
an initialization voltage to the pixels through the ini-
tialization voltage link line.

16. The data driver according to claim 15, wherein one
frame period includes a data write and hold period and an
emission period, and the common gate signal supply umt
supplies the common gate signal during the data write and
hold period.
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