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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE COMPRISING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2018-0071088
filed on Jun. 20, 2018 in the Korean Intellectual Property
Office, and entitled: “Pixel and Organic Light Emitting
Display Device Comprising the Same,” is incorporated by
reference herein in its entirety.

BACKGROUND

1. Field

[0002] Embodiments relate to a pixel and an organic light
emitting display device including the pixel.

2. Description of the Related Art

[0003] An organic light emitting device displays an image
using an organic light emitting diode (OLED) generating
light by the recombination of electrons and holes. Such an
organic light emitting device is advantageous, in that the
organic light emitting device has a fast response speed while
being driven with low power consumption.

[0004] The organic light emitting device has a plurality of
pixels connected to a plurality of data lines and a plurality
of scan lines. Each pixel includes an organic light emitting
diode and a driving transistor for controlling an amount of
current flowing to an organic light emitting diode.

SUMMARY

[0005] According to an aspect, a pixel includes an organic
light emitting diode; a first transistor having a first electrode
connected to a driving power source, a second electrode
connected to a first node, and a gate electrode connected to
a light emitting control line, a second transistor connected
between the first node and a second node, and having a gate
electrode connected to a second electrode of a seventh
transistor, a third transistor connected between the second
node and an anode electrode of the organic light emitting
diode, and having a gate electrode connected to the light
emitting control line, a fourth transistor connected between
the first node and a data line, and a having a gate electrode
connected to a first scan line, a fifth transistor connected
between the second node and a storage capacitor, and having
a gate electrode connected to the first scan line, a sixth
transistor connected between an initialization power source
and the anode electrode of the organic light emitting diode,
and having a gate electrode connected to the first scan line,
the seventh transistor having a first electrode connected to
the initialization power source, a second electrode connected
to the gate electrode of the second transistor, and a gate
electrode connected to a second scan line, and the storage
capacitor connected between the driving power source and
the fifth transistor, wherein the first transistor to the seventh
transistor are formed of a P-type oxide semiconductor thin
film transistor.

[0006] According to an aspect, a pixel includes an organic
light emitting diode, a first transistor including a first elec-
trode connected to a driving power source, a second elec-
trode connected to a first node, and a gate electrode con-
nected to a second node, a second transistor connected
between a data line and the second node, and having a gate
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electrode connected to a second scan line, a third transistor
connected between the first node and a reference voltage
line, and having a gate electrode connected to a third scan
line, a fourth transistor connected between the first node and
an anode electrode of the organic light emitting diode, and
having a gate electrode connected to a first scan line, and a
storage capacitor is connected between the first node and the
second node, wherein the first transistor to the fourth tran-
sistor are oxide semiconductor thin film transistors.

[0007] According to an aspect, a pixel includes an organic
light emitting diode, a first transistor including a first elec-
trode connected to a second electrode of a fourth transistor,
a second electrode connected to a first node, and a gate
connected to a second node, a second transistor connected
between a data line and the second node, and having a gate
electrode connected to a first scan line, a third transistor
connected between the first node and a reference voltage
line, and having a gate electrode connected to a third scan
line, the fourth transistor including a first electrode con-
nected to a driving power source, the second electrode
connected to the first electrode of the first transistor, and a
gate electrode connected to a second scan line, and a storage
capacitor connected between the first node and the second
node, wherein the first transistor to the fourth transistor are
oxide semiconductor thin film transistors.

[0008] According to an aspect, a pixel includes an organic
light emitting diode, a first transistor including a first elec-
trode connected to a second electrode of a fifth transistor, a
second electrode connected to a first node, and a gate
electrode connected to a second node, a second transistor
connected between a data line and the second node, and
having a gate electrode connected to a second scan line, a
third transistor connected between the first node and a
reference voltage line, and having a gate electrode connected
to a fourth scan line, a fourth transistor connected between
the first node and an anode electrode of the organic light
emitting diode, and having a gate electrode connected to a
first scan line, the fifth transistor having a first electrode
connected to a driving power source, the second electrode
connected to the first electrode of the first transistor, and a
gate electrode connected to a third scan line, a storage
capacitor connected between the first node and the second
node, wherein the first transistor to the fifth transistor are
oxide semiconductor thin film transistors.

[0009] According to an aspect, an organic light emitting
display device includes an organic light emitting display
panel including a plurality of data lines, a plurality of scan
lines, and a plurality of pixels; a data driver driving the
plurality of data lines by supplying a data voltage to the
plurality of data lines; a scan driver sequentially driving the
plurality of scan lines by sequentially supplying scan signals
to the plurality of scan lines; and a controller controlling the
data driver and the scan driver by supplying a control signal
to the data driver and the scan driver, wherein a transistor
included in each of the plurality of pixels is only formed of
an oxide semiconductor thin film transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Features will become apparent to those of skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:

[0011] FIG. 1 illustrates a view of an organic light emitting
display device according to an exemplary embodiment;
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[0012] FIG. 2 illustrates a diagram of a structure of a pixel
according to an exemplary embodiment;

[0013] FIG. 3 illustrates a diagram of a structure of a pixel
according to an exemplary embodiment;

[0014] FIG. 4 illustrates a diagram of a structure of a pixel
according to an exemplary embodiment;

[0015] FIG. 5illustrates a diagram of a structure of a pixel
according to an exemplary embodiment; and

[0016] FIG. 6 illustrates a diagram of a structure of a pixel
according to an exemplary embodiment.

DETAILED DESCRIPTION

[0017] Hereinafter, example embodiments will be
described with reference to the accompanying drawings.
[0018] FIG. 1 illustrates an organic light emitting display
device according to an exemplary embodiment. Referring to
FIG. 1, an organic light emitting display device 100 accord-
ing to an exemplary embodiment may include an organic
light emitting display panel 110, a data driver 120, a scan
driver 130, and a controller 140. The organic light emitting
display panel 110 may include a plurality of data lines DL,
a plurality of scan lines SL, and a plurality of pixels P.
[0019] The plurality of pixels P in the organic light emit-
ting display panel 110 may include circuit elements, e.g.,
transistors. Each pixel P may include an organic light
emitting diode OLED, and a circuit element, e.g., a driving
transistor for driving the organic light emitting diode OLED.
Structures of pixels according to exemplary embodiments
will be described later in more detail with reference to FIGS.
2 to 6.

[0020] A data driver 120 may drive a plurality of data lines
DL by supplying data voltages to the plurality of data lines
DL. According to an example, the data driver 120 may
include at least one source driver integrated circuit SDIC to
drive a plurality of data lines DL.

[0021] A scan driver 130 may sequentially drive a plural-
ity of scan lines SL by sequentially supplying scan signals
to the plurality of scan lines SL. According to an example,
the scan driver 130 may include at least one gate driver
integrated circuit GDIC, e.g., a gate in panel (GIP) type, on
the organic light emitting display panel 110. In this case, the
GIP may be implemented by a low temperature polycrys-
talline silicon (LTPS), and thus it may have high driving
characteristics with high electron mobility.

[0022] The controller 140 may control the data driver 120
and the scan driver 130 by supplying a control signal to the
data driver 120 and the scan driver 130. Specifically, the
controller 140 may receive various timing signals including
a vertical synchronization signal Vsync, a horizontal syn-
chronization signal Hsyne, an input data enable DE signal,
a clock signal CLK, and the like, together with image data,
from external sources (e.g.. host systems).

[0023] The controller 140 may generate a data driving
control signal DCS and a scan driving control signal SCS in
response to the received timing signals, and may supply the
data driving control signal DCS to the data driver 120, and
supply the scan driving control signal SCS to the scan driver
130. In addition, the controller 140 may re-align image data
supplied from an external source, and supply the image data
to the data driver 120.

[0024] The scan driver 130 may sequentially supply scan
signals of an On voltage or an Off voltage to the plurality of
scan lines SL, according to the control of the controller 140.
When a portion of a scan line is driven by the scan driver
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130, the data driver 120 may convert image data received
from the controller 140 into an analog data voltage, and
supply the data voltage to a plurality of data lines DL.
[0025] FIG. 1 illustrates that the data driver 120 is in one
position (e.g., a position higher or lower than a position) of
the organic light emitting display panel 110. Alternatively,
the data driver 120 may be in both positions (e.g., positions
higher and lower than a position) of the organic light
emitting display panel 110.

[0026] In addition, FIG. 1 illustrates that the scan driver
130 is in one position (e.g., a left or right position) of the
organic light emitting display panel 110, but is not limited
thereto. Alternatively, the scan driver 130 may be in both
positions (e.g., left and right positions) of the organic light
emitting display panel 110.

[0027] FIG. 2 illustrates a structure of a pixel according to
an exemplary embodiment. In FIG. 2, a case in which a pixel
is located on the i” scan line, and connected to the m*” data
line is illustrated, but embodiments are not limited thereto.
Referring to FIG. 2, a pixel according to an exemplary
embodiment may include an organic light emitting diode
OLED and a pixel circuit 20.

[0028] An anode electrode of the organic light emitting
diode OLED may be connected to the pixel circuit 20, and
may gererate light having a predetermined luminance cor-
responding to an amount of current supplied from the pixel
circuit 20.

[0029] The pixel circuit 20 may control an amount of
current flowing from a driving power source ELVDD to the
organic light emitting diode OLED in response to a data
signal Dm. In this case, the pixel circuit 20 may include first
to seventh transistors M1 to M7 and a storage capacitor Cst.

[0030] A first electrode of the first transistor M1 may be
connected to the driving power source ELVDD, and a
second electrode of the first transistor M1 may be connected
to a first node N1. Further, a gate electrode of the first
transistor M1 may be connected to a light emitting control
line EL. The first transistor M1 may be turned off when a
light emitting control signal E1 is supplied to the light
emitting control line EL, and may be turned on when the
light emitting control signal E1 is not supplied to the light
emitting control line EL. The first transistor M1 may control
an amount of current flowing from the driving power source
ELVDD to the organic light emitting diode OLED in
response to the light emitting control signal F1.

[0031] The second transistor M2 may be connected
between the first node N1 and a second node N2. A gate
electrode of the second transistor M2 may be connected to
a second electrode of the seventh transistor M7.

[0032] The third transistor M3 may be connected between
the second node N2 and an anode electrode of the organic
light emitting diode OLED. A gate electrode of the third
transistor M3 may be connected to the light emitting control
line EL. The third transistor M3 may be turned off when the
light emitting control signal E1 is supplied to the light
emitting control line EL, and may be turned on when the
light emitting control signal E1 is not supplied to the light
emitting control line EL.

[0033] The fourth transistor M4 may be connected
between the first node N1 and a data line DL. A gate
electrode of the fourth transistor M4 may be connected to a
first scan line SL1. The fourth transistor M4 may be turned
on when a first scan signal S1i is supplied to the first scan
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line SL1. When the fourth transistor M4 is turned on, the
data line DL may be electrically connected to the first node
N1.

[0034] The fifth transistor M5 may be connected between
the second node N2 and the storage capacitor Cst. A gate
electrode of the fifth transistor M5 may be connected to the
first scan line SL1. The fifth transistor M5 may be turned on
when the first scan signal S1i is supplied to the first scan line
SL1. When the fifth transistor M5 is turned on, the storage
capacitor Cst may be electrically connected to the second
node N2.

[0035] The sixth transistor M6 may be connected between
an initialization power source Vint and the anode electrode
of the organic light emitting diode OLED. A gate electrode
of the sixth transistor M6 may be connected to the first scan
line SL1. The sixth transistor M6 may be turned on when the
first scan signal S1/ is supplied to the first scan line SL1.
When the sixth transistor M6 is turned on, the initialization
power source Vint may be supplied to the anode electrode of
the organic light emitting diode OLED.

[0036] A first electrode of the seventh transistor M7 may
be connected to the initialization power source Vint, and the
second electrode of the seventh transistor M7 may be
connected to the gate electrode of the second transistor M2.
A gate electrode of the seventh transistor M7 may be
connected to a second scan line SL.2. The seventh transistor
M7 may be turned on when a second scan signal S2i is
supplied to the second scan line SL2. When the seventh
transistor M7 is turned on, the initialization power source
Vint may be supplied to the gate electrode of the second
transistor M2.

[0037] The storage capacitor Cst may be connected
between the driving power source ELVDD and the fifth
transistor M5.

[0038] The first to seventh transistors M1 to M7 may be
formed of a P-type oxide semiconductor thin film transistor.
In this case, a material of a channel layer of the P-type oxide
semiconductor thin film transistor may include an indivm tin
gallium zinc oxide (InSnGaZnO)-based material which is a
quaternary metal oxide; an indium gallium zinc oxide (In-
GaZnO)-based material, an indium tin zinc oxide (InSn-
Zn0)-based material, an indium aluminum zinc oxide (In-
AlZn0O)-based material, an indium hafnium zinc oxide
(InHfZnO)-based material, a tin gallium zinc oxide (Sn-
GaZnO)-based material, an aluminum gallium zinc oxide
(AlGaZnO)-based material, a tin aluminum zinc oxide
(SnA1ZnO)-based material, which are ternary metal oxides;
an indium zinc oxide (InZnO)-based material, a tin zinc
oxide (SnZnO)-based material, an indium magnesium oxide
(InMgO)-based material, an indium gallium oxide (InGaO)-
based material, which are binary metal oxides; an indium
oxide (InO)-based material, a tin oxide (SnO)-based mate-
rial, a zinc oxide (ZnO)-based material, and the like. Com-
positional ratios of each element included in each of the
above-described oxide semiconductor materials are not lim-
ited to specific ratios, and may be varied.

[0039] In addition, according to exemplary embodiments,
the P-type oxide semiconductor may be in the form of back
channel etch (BCE) or etch stop layer (ESL) in which a gate
layer is a lower portion of a channel layer. Alternatively, the
P-type oxide semiconductor may have a self-aligned struc-
ture in which a gate layer is disposed on a channel layer and
a gate insulating film.
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[0040] Therefore, when the first to seventh transistors M1
to M7 are formed of oxide semiconductor thin film transis-
tors, voltage fluctuations due to a leakage current may be
relatively reduced, and driving may be performed at a
relatively low scanning rate. In addition, since it may not be
necessary to provide a separate wiring line (for example, a
clock wiring line for an N-type oxide semiconductor thin
film transistor) by forming all of the first to seventh tran-
sistors M1 to M7 with a P-type oxide semiconductor thin
film transistors, power consumption may be further reduced.

[0041] A method of realizing high luminance by setting a
driving voltage to a low level, or a method of driving an
organic light emitting display device at a low scanning rate,
to relatively reduce power consumption, is used.

[0042] In particular, an organic light emitting device may
output a high brightness with reduced power consumption
by setting a driving voltage to be low or by using a low
scanning rate. However, when a thin film transistor (TFT)
made of low temperature polycrystalline silicon (LTPS) is
used, it is difficult to drive the TFT at a low scanning rate due
to a leakage current in a pixel. However, in accordance with
embodiments, by using oxide semiconductor thin film tran-
sistors, the driving at a low scanning rate may be realized
with a significantly reduced leakage current. Further, by
using P-type oxide semiconductor thin film transistors, a
simpler structure may be realized and power consumption
may be further reduced.

[0043] FIG. 3 is a diagram illustrating a structure of a pixel
according to an exemplary embodiment. Referring to FIG. 3,
a pixel according to an exemplary embodiment may include
an organic light emitting diode OLED and a pixel circuit 30.

[0044] An anode electrode of the organic light emitting
diode OLED may be connected to the pixel circuit 30, and
may gererate light having a predetermined luminance cor-
responding to an amount of current supplied from the pixel
circuit 30.

[0045] The pixel circuit 30 may control an amount of
current flowing from a driving power source ELVDD to the
organic light emitting diode OLED in response to a data
signal. In this case, the pixel circuit 30 may include first to
fourth transistors M1 to M4 and a storage capacitor Cst. In
contrast to the pixel circuit 20, the pixel circuit 30 may have
fewer transistors, and, instead of the light emitting control
line EL, may be connected to a reference voltage line (RVL)
and a third scan line SL3.

[0046] The first transistor M1 may include a first electrode
connected to the driving power source ELVDD, a second
electrode connected to a first node N1, and a gate electrode
connected to a second node N2. The first transistor M1 may
operate as a driving transistor (DRT) for driving the organic
light emitting diode OLED by supplying a driving current to
the organic light emitting diode OLED.

[0047] The second transistor M2 may be connected
between a data line DL and the second node N2. A gate
electrode of the second transistor M2 may be connected to
a second scan line SL.2. The second transistor M2 may be
turned on when a second scan signal S2i is supplied to the
second scan line SL2. When the second transistor M2 is
turned on, the data line DL may be electrically connected to
the second node N2. The second transistor M2 may operate
as a switching transistor (SWT) for transmitting a data signal
to the second node N2, corresponding to the gate electrode
of the first transistor M1.
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[0048] The third transistor M3 may be connected between
the first node N1 and the reference voltage line RVL for
supplying a reference voltage Vr. A gate electrode of the
third transistor M3 may be connected to the third scan line
SL3. The third transistor M3 may be turned on when a third
scan signal S3i is supplied to the third scan line SL.3. When
the third transistor M3 is turned on, the first node N1 may
be electrically connected to the reference voltage line RVL.
The third transistor M3 may operate as a sensing transistor
(SENT) electrically connecting the reference voltage line
RVL and the first node N1.

[0049] The fourth transistor M4 may be connected
between the first node N1 and the anode electrode of the
organic light emitting diode OLED. A gate electrode of the
fourth transistor M4 may be connected to the first scan line
SL1. The fourth transistor M4 may be turned on when the
first scan signal S1i is supplied to the first scan line SL1.
[0050] The storage capacitor Cst may be connected
between the first node N1 and the second node N2.

[0051] The first to fourth transistors M1 to M4 may be
formed of a P-type or an N-type oxide semiconductor thin
film transistor, such that voltage fluctuations due to a leakage
current may be relatively reduced, and driving may be
performed at a relatively low scanning rate. Alternatively, all
of the first to fourth transistors M1 to M4 may be formed of
a P-type oxide semiconductor thin film transistor. Therefore,
since it may not be necessary to provide a separate wiring
line (for example, a clock wiring line for an N-type oxide
semiconductor thin film transistor), power consumption may
be further reduced.

[0052] FIG. 4is a diagram illustrating a structure of a pixel
according to an exemplary embodiment. Referring to FIG. 4,
a pixel according to an exemplary embodiment may include
an organic light emitting diode OLED and a pixel circuit 40.
[0053] An anode electrode of the organic light emitting
diode OLED may be connected to the pixel circuit 40, and
may generate light having a predetermined luminance cor-
responding to an amount of current supplied from the pixel
circuit 40.

[0054] The pixel circuit 40 may control an amount of
current flowing from a driving power source ELVDD to the
organic light emitting diode OLED in response to a data
signal. In this case, the pixel circuit 40 may include first to
fourth transistors M1 to M4 and a storage capacitor Cst. The
number of transistors in the pixel circuit 40 may be the same
as that for the pixel circuit 30 and may be connected to the
same lines as the pixel circuit 30, but in a different configu-
ration.

[0055] A first electrode of the first transistor M1 may be
connected to a second electrode of the fourth transistor M4,
and a second electrode of the first transistor M1 may be
connected to a first node N1. Further, a gate electrode of the
first transistor M1 may be connected to a second node N2.
The first transistor M1 may operate as a driving transistor
(DRT) for driving the organic light emitting diode OLED by
supplying a driving current to the organic light emitting
diode OLED.

[0056] The second transistor M2 may be connected
between a data line DL and the second node N2. A gate
electrode of the second transistor M2 may be connected to
a first scan line SL1. The second transistor M2 may be
turned on when a first scan signal S1i is supplied to the first
scan line SL.1. When the second transistor M2 is turned on,
the data line DL may be electrically connected to the second
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node N2. The second transistor M2 may operate as a
switching transistor (SWT) for transmitting a data signal to
a second node N2, corresponding to the gate electrode of the
first transistor M1.

[0057] The third transistor M3 may be connected between
the first node N1 and a reference voltage line RVL for
supplying a reference voltage Vr. A gate electrode of the
third transistor M3 may be connected to a third scan line
SL3. The third transistor M3 may be turned on when a third
scan signal S3i is supplied to the third scan line SL.3. When
the third transistor M3 is turned on, the first node N1 may
be electrically connected to the reference voltage line RVL.
The third transistor M3 may operate as a sensing transistor
(SENT) electrically connecting the reference voltage line
RVL and the first node N1.

[0058] The fourth transistor M4 may include a first elec-
trode connected to the driving power source ELVDD, a
second electrode connected to the first electrode, and a gate
electrode connected to the second scan line SL.2. The fourth
transistor M4 may be turned on when a second scan signal
S2i is supplied to the second scan line SL.2. When the fourth
transistor M4 is turned on, the driving power source ELVDD
may be electrically connected to the first electrode of the first
transistor M1.

[0059] The storage capacitor Cst may be connected
between the first node N1 and the second node N2.

[0060] The first to fourth transistors M1 to M4 may be
formed of a P-type or an N-type oxide semiconductor thin
film transistor such that voltage fluctuations due to a leakage
current may be relatively reduced, and driving may be
performed at a relatively low scanning rate.

[0061] Alternatively, the first to fourth transistors M1 to
M4 may be formed of a P-type oxide semiconductor thin
film transistor. Therefore, since it may not be necessary to
provide a separate wiring line (e.g., a clock wiring line for
an N-type oxide semiconductor thin film transistor), power
consumption may be further reduced.

[0062] FIG. 5 is a diagram illustrating a structure of a pixel
according to an exemplary embodiment. Referring to FIG. 5,
a pixel according to an exemplary embodiment may include
an organic light emitting diode OLED and a pixel circuit 50.
[0063] An anode electrode of the organic light emitting
diode OLED may be connected to the pixel circuit 50, and
may gererate light having a predetermined luminance cor-
responding to an amount of current supplied from the pixel
circuit 50.

[0064] The pixel circuit 50 may control an amount of
current flowing from a driving power source ELVDD to the
organic light emitting diode OLED in response to a data
signal. In this case, the pixel circuit 50 may include first to
fifth transistors M1 to M5 and a storage capacitor Cst. The
pixel circuit 50 may include an additional transistor and may
be additionally connected to a fourth scanning line SI.4, as
compared to the pixel circuits 30 and 40.

[0065] The first transistor M1 may include a first electrode
connected to a second electrode of the fifth transistor M5, a
second electrode connected to a first node N1, and a gate
electrode connected to a second node N2. The first transistor
M1 may operate as a driving transistor (DRT) for driving the
organic light emitting diode OLED by supplying a driving
current to the organic light emitting diode OLED.

[0066] The second transistor M2 may be connected
between a data line DL and the second node N2. A gate
electrode of the second transistor M2 may be connected to
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a second scan line SL.2. The second transistor M2 may be
turned on when a second scan signal S2i is supplied to the
second scan line SL.2. When the second transistor M2 is
turned on, the data line DL may be electrically connected to
the second node N2. The second transistor M2 may operate
as a switching transistor (SWT) transmitting a data signal to
a second node N2, corresponding to a gate electrode of the
first transistor M1.

[0067] The third transistor M3 may be connected between
the first node N1 and a reference voltage line RVL for
supplying a reference voltage Vr. A gate electrode of the
third transistor M3 may be connected to the fourth scan line
SL4. The third transistor M3 may be turned on when a fourth
scan signal S4/ is supplied to the fourth scan line SL4. When
the third transistor M3 is turned on, the first node N1 may
be electrically connected to the reference voltage line RVL.
The third transistor M3 may operate as a sensing transistor
(SENT) electrically connecting the reference voltage line
RVL and the first node N1.

[0068] The fourth transistor M4 may be connected
between the first node N1 and the anode electrode of the
organic light emitting diode OLED. A gate electrode of the
fourth transistor M4 may be connected to the first scan line
SL1. The fourth transistor M4 may be turned on when a first
scan signal S1i is supplied to the first scan line SL1.
[0069] The fifth transistor M5 may include a first electrode
connected to the driving power source ELVDD, a second
electrode connected to the first electrode of the first transis-
tor M1, and a gate electrode connected to a third scan line
SL3. The fifth transistor M5 may be turned on when a third
scan signal S3i is supplied to the third scan line SL.3. When
the fifth transistor M5 is turned on, the driving power source
ELVDD may be electrically connected to the first electrode
of the first transistor M1.

[0070] The storage capacitor Cst may be connected
between the first node N1 and the second node N2.

[0071] The first to fifth transistors M1 to M5 may be
formed of a P-type or an N-type oxide semiconductor thin
film transistor such that voltage fluctuations due to a leakage
current may be relatively reduced, and driving may be
performed at a relatively low scanning rate.

[0072] Alternatively, the first to fifth transistors M1 to M5
may be formed of a P-type oxide semiconductor thin film
transistor. Therefore, since it may not be necessary to
provide a separate wiring line (for example, a clock wiring
line for an N-type oxide semiconductor thin film transistor),
power consumption may be further reduced.

[0073] FIG. 6is a diagram illustrating a structure of a pixel
according to an exemplary embodiment. Referring to FIG. 6,
a pixel according to an exemplary embodiment may include
an organic light emitting diode OLED and a pixel circuit 60.
[0074] An anode electrode of the organic light emitting
diode OLED may be connected to the pixel circuit 60, and
may generate light having a predetermined luminance cor-
responding to an amount of current supplied from the pixel
circuit 60.

[0075] The pixel circuit 60 may control an amount of
current flowing from a driving power source ELVDD to the
organic light emitting diode OLED in response to a data
signal. In this case, the pixel circuit 60 may include first to
fourth transistors M1 to M4 and a storage capacitor Cst. The
pixel circuit 60 has the same transistor arrangement as the
pixel circuit 30, but is not connected to the third scan line
SL3.
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[0076] 1Inthe pixel circuit 60, gate electrodes of the second
transistor M2 and the third transistor M3 may be connected
to the same second scan line SL.2 to commonly use a second
scan signal S2i. In addition, since a structure of the pixel
circuit 60 is the same as that of the pixel circuit 30 illustrated
in FIG. 3, a duplicate description thereof will be omitted.
[0077] A structure of the pixel circuit 60 may be not
necessarily limited thereto. For example, although the pixel
circuit 60 in FIG. 6 illustrates that the second transistor M2
and the third transistor M3 are connected to the second scan
line SL.2 to commonly use the second scan signal S2i, based
on the pixel circuit 30 illustrated in FIG. 3. The second
transistor M2 and the third transistor M3 in the pixel circuits
40 and 50 illustrated in FIGS. 4 and 5 may also be connected
to the same scan line to commonly use one scan signal.
[0078] According to exemplary embodiments, a pixel, and
an organic light emitting display device including the pixel,
capable of relatively reducing power consumption, may be
provided.

[0079] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present invention as set forth in the following claims.

1. A pixel, comprising;

an organic light emitting diode;

a first transistor having a first electrode connected to a
driving power source, a second electrode connected to
a first node, and a gate electrode connected to a light
emitting control line;

a second transistor connected between the first node and
a second node, and having a gate electrode connected
to a second electrode of a seventh transistor;

a third transistor connected between the second node and
an anode electrode of the organic light emitting diode,
and having a gate electrode connected to the light
emitting control line;

a fourth transistor connected between the first node and a
data line, and a having a gate electrode connected to a
first scan line;

a fifth transistor connected between the second node and
a storage capacitor, and having a gate electrode con-
nected to the first scan line;

a sixth transistor connected between an initialization
power source and the anode electrode of the organic
light emitting diode, and having a gate electrode con-
nected to the first scan line;

the seventh transistor having a first electrode connected to
the initialization power source, a second electrode
connected to the gate electrode of the second transistor,
and a gate electrode connected to a second scan line;
and

the storage capacitor connected between the driving
power source and the fifth transistor,
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wherein the first transistor to the seventh transistor are
P-type oxide semiconductor thin film transistors.

2. The pixel according as claimed in claim 1, wherein a
channel layer of the P-type oxide semiconductor thin film
transistors is formed of at least one of an indium tin gallium
zine oxide (InSnGaZnO)-based material which is a quater-
nary metal oxide; an indium gallium zine oxide (InGaZnO)-
based material, an indium tin zinc oxide (InSnZnO)-based
material, an indium aluminum zinc oxide (InAlZnO)-based
material, an indium hafnium zinc oxide (InHfZnO)-based
material, a tin gallium zinc oxide (SnGaZnO)-based mate-
rial, an aluminum gallium zinc oxide (AlGaZnO)-based
material, a tin aluminum zinc oxide (SnAlZnO)-based mate-
rial, which are ternary metal oxides; an indium zinc oxide
(InZnO)-based material, a tin zinc oxide (SnZnO)-based
material, an indium magnesium oxide (InMgO)-based mate-
rial, an indium gallium oxide (InGaO)-based material, which
are binary metal oxides; an indium oxide (InO)-based mate-
rial, a tin oxide (SnO)-based material, and a zinc oxide
(ZnO)-based material.

3. A pixel, comprising;

an organic light emitting diode;

a first transistor including a first electrode connected to a
driving power source, a second electrode connected to
a first node, and a gate electrode connected to a second
node;

a second transistor connected between a data line and the
second node, and having a gate electrode connected to
a second scan line;

a third transistor connected between the first node and a
reference voltage line, and having a gate electrode
connected to a third scan line;

a fourth transistor connected between the first node and an
anode electrode of the organic light emitting diode, and
having a gate electrode connected to a first scan line;
and

a storage capacitor is connected between the first node
and the second node,

wherein the first transistor to the fourth transistor are
oxide semiconductor thin film transistors.

4. The pixel according as claimed in claim 3, wherein the
first transistor to the fourth transistor are P-type oxide
semiconductor thin film transistors.

5.-8. (canceled)

9. An organic light emitting display device, comprising:

an organic light emitting display panel including a plu-
rality of data lines, a plurality of scan lines, and a
plurality of pixels;

a data driver driving the plurality of data lines by sup-
plying a data voltage to the plurality of data lines;

a scan driver sequentially driving the plurality of scan
lines by sequentially supplying scan signals to the
plurality of scan lines; and

a controller controlling the data driver and the scan driver
by supplying a control signal to the data driver and the
scan driver,

wherein a transistor included in each of the plurality of
pixels is only formed of an oxide semiconductor thin
film transistor.

10. The organic light emitting display device according as
claimed in claim 9, wherein the transistor included in each
of the plurality of pixels is only formed of a P-type oxide
semiconductor thin film transistor.
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11. The organic light emitting display device according as
claimed in claim 9, wherein each of the plurality of pixels
includes:

an organic light emitting diode;

a first transistor having a first electrode connected to a
driving power source, a second electrode connected to
a first node, and a gate electrode connected to a second
node;

a second transistor connected between a data line and the
second node, and having a gate electrode connected to
a second scan line;

a third transistor connected between the first node and a
reference voltage line, and having a gate electrode
connected to a third scan line;

a fourth transistor connected between the first node and an
anode electrode of the organic light emitting diode, and
having a gate electrode connected to a first scan line;
and

a storage capacitor connected between the first node and
the second node.

12. The organic light emitting display device according as
claimed in claim 11, wherein the second scan line and the
third scan line are one common scan line.

13. The organic light emitting display device according as
claimed in claim 9, wherein each of the plurality of pixels
includes:

an organic light emitting diode;

a first transistor having a first electrode connected to a
second electrode of a fourth transistor, a second elec-
trode connected to a first node, and a gate electrode
connected to a second node;

a second transistor connected between a data line and the
second node, and having a gate electrode connected to
a first scan line;

a third transistor connected between the first node and a
reference voltage line, and having a gate electrode
connected to a third scan line;

the fourth transistor having a first electrode connected to
a driving power source, the second electrode connected
to the first electrode of the first transistor, and a gate
electrode connected to a second scan line; and

a storage capacitor connected between the first node and
the second node.

14. The organic light emitting display device according as
claimed in claim 13, wherein the first scan line and the third
scan line are one common scan line.

15. The organic light emitting display device according as
claimed in claim 9, wherein each of the plurality of pixels
includes:

an organic light emitting diode;

a first transistor including a first electrode connected to a
second electrode of a fifth transistor, a second electrode
connected to a first node, and a gate electrode con-
nected to a second node;

a second transistor connected between a data line and the
second node, and having a gate electrode connected to
a second scan line;

a third transistor is connected between the first node and
a reference voltage line, and having a gate electrode
connected to a fourth scan line;

a fourth transistor connected between the first node and an
anode electrode of the organic light emitting diode, and
having a gate electrode connected to a first scan line;
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the fifth transistor including a first electrode connected to
a driving power source, the second electrode connected
to the first electrode of the first transistor, and a gate
electrode connected to a third scan line; and

a storage capacitor connected between the first node and

the second node.

16. The organic light emitting display device according as
claimed in claim 15, wherein the second scan line and the
fourth scan line are one common scan line.

17. The organic light emitting display device according as
claimed in claim 9, wherein the scan driver is implemented
as a gate in panel (GIP) type of a low temperature poly-
crystalline silicon (LIPS).

18. The organic light emitting display device according as
claimed in claim 9, wherein the scan driver is in one position
or both positions of the organic light emitting display panel.

19. The organic light emitting display device according as
claimed in claim 9, wherein the data driver is in one position
or both positions of the organic light emitting display panel.

I I T T
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