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(7) ABSTRACT

A pixel includes: an organic light emitting diode; a first
transistor having a second electrode connected with an
anode electrode of the organic light emitting diode and
controlling the amount of current supplied to the organic
light emitting diode; a second transistor connected between
a data line and a second node and turned on when a scan
signal is supplied to a scan line; a third transistor connected
between a gate electrode and a second electrode of the first
transistor and having a turn-on time partially overlapping the
turn-on time of the second transistor; a fifth transistor
connected between the second node and a power line

(51) Imt. CL receiving first power and having a turn-on time not over-
G09G 3/3233 (2006.01) lapping the turn-on time of the second transistor; and a
G09G 3/3283 (2006.01) storage capacitor connected between a gate electrode of the
G09G 3/3266 (2006.01) first transistor and the second node.
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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE PIXEL

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This is a divisional application based on pending
application Ser. No. 13/137,497, filed Aug. 22, 2011, the
entire contents of which is hereby incorporated by reference.

BACKGROUND

[0002] 1. Field

[0003] The present embodiments relate to a pixel and an
organic light emitting display device utilizing the pixel.
More particularly, the pixel can display an image having
uniform luminance, regardless of the threshold voltage of a
driving transistor.

[0004] 2. Description of the Related Art

[0005] Recently, a variety of flat panel displays have been
developed that make it possible to reduce the weight and
volume of cathode ray tubes. Typical flat panel displays may
be a liquid crystal display, a field emission display, a plasma
display panel, an organic light emitting display device, etc.
[0006] The organic light emitting display device displays
an image by using an organic light emitting diode. The
organic light emitting diode produces light by recombining
an electrode and a hole. The organic light emitting display
device has the advantage of high response speed and low
power.

SUMMARY
[0007] Therefore, the present embodiments provide a
pixel.
[0008] A pixel according to the present embodiments may

include: an organic light emitting diode; a first transistor
having a second electrode connected with an anode elec-
trode of the organic light emitting diode, the first transistor
controlling the amount of current supplied to the organic
light emitting diode; a second transistor connected between
a data line and a second node, the second transistor turned
on when a scan signal is supplied to a scan line; a third
transistor connected between a gate electrode and a second
electrode of the first transistor, the third transistor having a
turn-on time partially overlapping the turn-on time of the
second transistor; a fifth transistor connected between the
second node and a power line receiving first power, the fifth
transistor having a turn-on time not overlapping the turn-on
time of the second transistor; and a storage capacitor con-
nected between a gate electrode of the first transistor and the
second node.

[0009] The pixel may further include a fourth transistor
connected between the second node and a first electrode of
the first transistor, the fourth transistor turned on and off
simultaneously with the fifth transistor. The pixel may
further include a fourth transistor connected between a
second electrode of the first transistor and the third transis-
tor, the fourth transistor turned on and off simultaneously
with the fifth transistor. The pixel may further include a
capacitor connected between an anode electrode of the
organic light emitting diode and a fixed power supply.
[0010] An organic light emitting display device according
to the present embodiments may include: a plurality of
pixels connected with scan lines, control lines, emission
control lines, power lines, and data lines; a scan driver
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driving the scan lines, the emission control lines, and control
lines; a first power driver sequentially supplying a first
power, the first power changes to an initial voltage, a
reference voltage, higher than the initial voltage, and a high
voltage, higher than the reference voltage, the initial voltage,
the reference voltage, and the high voltage supplied to the
power lines; and a data driver supplying data signals to the
data lines.

[0011] The scan driver may supply a scan signal to the i-th
scan line, when the high voltage is supplied to the i-th power
line (i is a natural number). The scan driver may supply a
control signal to the i-th control line to overlap the scan
signal supplied to the i-th scan line and the reference voltage
supplied to the i-th power line. The scan driver may supply
an emission control signal to the i-th emission control line to
overlap the scan signal supplied to the i-th scan line. The
initial voltage may be a voltage where the pixels are set in
a non-emission state.

[0012] An organic light emitting display device according
to the present embodiments may include: a plurality of
pixels connected with scan lines, emission control lines,
power lines, and data lines; a scan driver driving the scan
lines and the emission control lines; a first power driver
sequentially supplying a first power, the first power changes
to an initial voltage, a reference voltage, higher than the
initial voltage, and a high voltage, higher than the reference
voltage, the initial voltage, the reference voltage, and the
high voltage supplied to the power line; and a data driver
supplying data signals to the data lines, in which the scan
driver supplies a scan signal to the i+1-th scan line to overlap
the scan signal supplied to the i-th scan line at least for one
horizontal period 1H (i is a natural number).

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and,
together with the description, serve to explain the principles
of the inventive concept:

[0014] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an embodiment.
[0015] FIG. 2 is a diagram illustrating a pixel according to
a first embodiment.

[0016] FIG. 3 is a waveform diagram illustrating a method
of driving the pixel shown in FIG. 2.

[0017] FIG. 4 is a diagram illustrating a pixel according to
a second embodiment.

[0018] FIG. 5 is a diagram illustrating a pixel according to
a third embodiment.

[0019] FIG. 6 is a diagram illustrating a pixel according to
a fourth embodiment.

[0020] FIG. 7 is a waveform diagram illustrating a driving
method according to a first embodiment of the pixel shown
in FIG. 6.

[0021] FIG. 8 is a waveform diagram illustrating a driving
method according to a second embodiment of the pixel
shown in FIG. 6.

[0022] FIG. 9 is a circuit diagram illustrating a pixel of the
conventional art.

DETAILED DESCRIPTION

[0023] Korean Patent Application No. 10-2010-0123438,
filed on Dec. 6, 2010, in the Korean Intellectual Property
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Office, and entitled: “Pixel and Organic Light Emitting
Display Device Using the Pixel” is incorporated by refer-
ence herein in its entirety.

[0024] The inventive concept will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the inventive
concept are illustrated. The inventive concept, may, how-
ever, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the inventive concept to those skilled in the art.
[0025] Preferred embodiments for those skilled in the art
are described hereafter in detail with reference to FIGS. 1 to
8

[0026] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an embodiment.
[0027] Referring to FIG. 1, an organic light emitting
display device according to an embodiment includes: a pixel
unit 130 including pixels 140 disposed at the intersections of
scan lines S1 to Sn and data lines D1 to Dm, a scan driver
110 that drives the scan lines S1 to Sn, control lines CL1 to
CLn, and emission control lines E1 to En, a data driver 120
that drives the data lines D1 to Dm, a first power driver 160
that drives power lines VL1 to VLn, and a timing controller
150 that controls the drivers 110, 120, and 160.

[0028] The first power driver 160 supplies a first voltage
ELVDD to the power lines VL1 to VLn. The first voltage
ELVDD changes to an initial voltage Vint, a reference
voltage Vref, and a high voltage Vhigh.

[0029] As shown in FIG. 3, the first power driver 160
supplies the initial voltage Vint, the reference voltage Vref,
higher than the initial voltage Vint, and the high voltage
Vhigh, higher than the reference voltage Vref to the power
line VLn. In this configuration, the high voltage Vhigh,
supplied to the n-th power line VLn, is set to overlap the
scan line supplied to the n-th scan line Sn. The initial voltage
Vint is set at sufficiently low voltage such that the organic
light emitting diode (OLED) is set in a non-emission state.
The high voltage Vhigh is set at sufficiently high voltage
such that the organic light emitting diode (OLED) is set in
an emission state.

[0030] The scan driver 110 sequentially supplies scan
signals to the scan lines S1 to Sn. The scan driver 110
sequentially supplies emission control signals to the emis-
sion control lines E1 to En. The scan driver 110 sequentially
supplies control signals to the control lines CL1 to CLn.
[0031] The scan driver 110 supplies an emission control
signal to the i-th emission control line Fi to overlap the scan
signal supplied to the i-th second scan line Si (i is a natural
number). The scan driver 110 supplies a control signal to the
i-th control line CLi to overlap the reference voltage Vref
supplied to the i-th power line VLi and the scan signal
supplied to the i-th scan line Si.

[0032] Although FIG. 1 shows the scan lines S1 to Sn, the
emission control lines E1 to En, and control lines CL1 to
CLn are connected to the scan driver, the present embodi-
ments are not limited thereto. For example, the emission
control lines E1 to En and the control lines CL1 to CLn may
be connected drivers (not shown).

[0033] The data driver 120 supplies data signals to the data
lines D1 to Dm in synchronization with the scan signals
supplied to the scan lines S1 to Sn.
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[0034] The timing control unit 150 controls the scan driver
110, the data driver 120, and the first power driver 160, in
response to synchronization signals supplied from the out-
side.

[0035] When the initial voltage Vint is supplied to the first
power supply ELVDD, the pixel 140 initializes the anode
electrode of the organic light emitting diode OLED to the
initial voltage Vint. When the reference voltage Vref is
supplied, the pixel 140 compensates the threshold voltage of
the driving transistor. When the high voltage Vhigh is
supplied to the first power supply ELVDD, the pixel 140
produces light with predetermined luminance while being
charged with voltage correspond to a data signal and sup-
plying current corresponding to the stored voltage to the
organic light emitting diode (OLED).

[0036] FIG. 2 is a diagram illustrating a pixel according to
a first embodiment. The pixel connected with the n-th scan
line Sn and the m-th data line Dm is shown in FIG. 2.
[0037] Referring to FIG. 2, the pixel 140, according to an
embodiment, includes: an organic light emitting diode
(OLED) and a pixel circuit 142 connected to the data line
Dm and the scan line Sn. The pixel circuit 142 controls and
the amount of current supplied to the organic light emitting
diode (OLED).

[0038] The anode electrode of the organic light emitting
diode (OLED) is connected to the pixel circuit 142. The
cathode electrode is connected to a second power supply
ELVSS. The organic light emitting diode (OLED) produces
light with predetermined luminance in response to the
amount of current supplied from the pixel circuit.

[0039] The pixel circuit 142 receives a data signal through
the data line Dm when a scan signal is supplied to the scan
line Sn. The pixel circuit 142 controls the current flowing
from the first power supply ELVDD at the high voltage
Vhigh to the second power supply ELVSS through the
organic light emitting diode (OLED) in response to the
received data signal. For this operation, the pixel circuit 142
includes first to fifth transistors M1 to M5 and a storage
capacitor Cst.

[0040] The storage capacitor Cst is connected between a
first node N1 and a second node N2. The storage capacitor
Cst is charged with a voltage corresponding to a data signal
and the threshold voltage of the first transistor M1 (driving
transistor).

[0041] A first electrode of the first transistor M1 is con-
nected to a second electrode of the fourth transistor M4. A
second electrode is connected to the anode electrode of the
organic light emitting diode (OLED). A gate electrode of the
first transistor M1 is connected to the first node N1. The first
transistor M1 controls the amount of current supplied to the
organic light emitting diode (OLED) in response to the
voltage applied to the first node N1.

[0042] A first electrode of the second transistor M2 is
connected to the data line Dm. A second electrode is
connected to the second node N2. A gate electrode of the
second transistor M2 is connected to the scan line Sn. When
the scan signal is supplied to the scan line Sn, the second
transistor M2 is turned on and electrically connects the data
line Dm with the second node N2.

[0043] A first electrode of the third transistor M3 is
connected to a second electrode of the first transistor M1. A
second electrode is connected to the first node N1. A gate
electrode of the third transistor M3 is connected to a control
line CLn. When a scan signal is supplied to the control line
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CLn, the third transistor M3 is turned on and connects the
first transistor M1 in a diode type.

[0044] A first electrode of the fourth transistor M4 is
connected to the second node N2. The second electrode is
connected to the first electrode of the first transistor M1. A
gate electrode of the fourth transistor M4 is connected to the
emission control line En. When an emission control signal is
supplied to the emission control line En, the fourth transistor
M4 is turned off. When an emission control signal is not
supplied, the fourth transistor M4 is turned on.

[0045] A first electrode of the fifth transistor M5 is con-
nected to the power line VLn and a second electrode is
connected to the second node N2. The gate electrode of the
fifth transistor M5 is connected to an emission control line
En. When an emission control signal is supplied to the
emission control line En, the fifth transistor M5 is turned off.
When an emission control signal is not supplied, the fifth
transistor M5 is turned on.

[0046] The capacitor Cel shown in FIG. 2 implies a
parasitic capacitor of the organic light emitting diode
(OLED). The parasitic capacitor Cel has a larger capacitance
than the storage capacitor Cst.

[0047] FIG. 3 is a waveform diagram illustrating a method
of driving the pixel shown in FIG. 2. FIG. 3 additionally
shows a scan signal that is supplied to a virtual n+1-th scan
line Sn+1 to clearly show the supply characteristics of the
waveforms.

[0048] Referring to FIG. 3, the initial voltage Vint is
supplied to the power line VLn for a first period T1. In this
process, since the fourth transistor M4 and the fifth transistor
M5 stay turned on for the first period T1, the anode electrode
of the organic light emitting diode (OLED) drops to the
initial voltage Vint. The parasitic capacitor Cel is charged
with the initial voltage Vint.

[0049] Whilea control signal is supplied to the control line
CLn, for a second period T2, the reference voltage Vref is
supplied to the power line VLn.

[0050] As the control signal is supplied to the control line
CLn, the third transistor M3 is turned on. The first node N1
and the anode electrode of the organic light emitting diode
(OLED) are electrically connected. The voltage of the first
node N1 drops approximately to the initial voltage Vint,
corresponding to the voltage stored in the parasitic capacitor
Cel.

[0051] The reference voltage Vref supplied to the power
line VLn is supplied to the first electrode of the first
transistor M1. Accordingly, the voltage of the first node N1
increases from the initial voltage Vint up to voltage Vref-
[Vthl. Voltage Vref-IVthl is obtained by subtracting the
threshold voltage of the first transistor from the reference
voltage Vref.

[0052] Thereafter, the high voltage Vhigh is supplied to
the power line VLn. A scan signal is supplied to the scan line
Sn in the third period T3. An emission control signal is
supplied to the emission control line En for the third period
T3.

[0053] As the emission control signal is supplied to the
emission control line En, the fourth transistor M4 and the
fifth transistor M5 are turned off. As the fourth transistor M4
is turned off, the second node N2 and the first transistor M1
are electrically disconnected. When the fifth transistor M5 is
turned off, the power line VLn and the second node N2 are
electrically disconnected.
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[0054] As the scan signal is supplied to the scan line Sn,
the second transistor M2 is turned on. When the second
transistor M2 is turned on, the second node N2 and the data
line Dm are electrically connected. In this state, a data signal
from the data line Dm is supplied to the second node N2.
Accordingly, the voltage of the second node N2 changes
from the reference voltage Vref to the voltage of the data
signal.

[0055] The storage capacitor Cst is charged with a voltage
expressed by Formula 1 below:

Cor(V) Cst v v v Vil [Formula 1]
st(V) = mX( lata— Vref) + Vref — Vil
[0056] In Formula 1, CSt(V) is a voltage changed in the

storage capacitor Cst and Vdata is a voltage of a data signal.
Vth is the threshold voltage of the first transistor M1.

[0057] After the storage capacitor Cst is charged with the
voltage expressed in Formula 1, an emission control signal
stops being supplied to the emission control line En in the
fourth period T4. As the supply of the emission control
signal to the emission control line En is stopped, the fourth
transistor M4 and the fifth transistor M5 are turned on.

[0058] As the fourth transistor M4 is turned on, the high
voltage Vhigh is supplied to the second node N2. In this
state, since the first node N1 is set in a floating state, the
storage capacitor Cst keeps the voltage stored for the third
period T3. The high voltage is supplied to the first electrode
of the first transistor M1, when the fifth transistor M5 is
turned on. In response to the voltage stored in the storage
capacitor Cst, the first transistor M1 controls the amount of
current flowing from the high voltage Vhigh to the second
power supply ELVSS through the organic light emitting
diode (OLED).

[0059] The present embodiments have the advantage of
being able to compensate the threshold voltage of the
driving transistor M1. The pixel circuit 142 includes five
transistors M1 to M5 and one capacitor Cst.

[0060] According to the present embodiment, it is possible
to remove image non-uniformity. Image non-uniformity is
removed because an off-bias voltage is applied to the first
transistor M1 for the first period T1. When an off-bias
voltage is not applied to the first transistor M1, luminance
increases in a staircase waveform, as the white gradation is
implemented from black. However, it is possible in the
present embodiments, to display an image with desired
luminance without luminance non-uniformity by applying
an off-bias voltage to the first transistor M1 for the first
period T1.

[0061] As expressed by Formula 1, regardless of the first
power ELVDD, the voltage is stored in the storage capacitor
Cst. Thus, in the present embodiments, it is possible to
display an image with desired luminance, regardless of the
voltage drop of the first power supply ELVDD. By control-
ling the second period T2 where the control signal and the
reference voltage Vref are supplied, the present embodi-
ments also have the advantage of being able to compensate
the threshold voltage of the first transistor M1 for a sufficient
time.

[0062] According to a second embodiment, FIG. 4 is a
diagram illustrating a pixel. In describing FIG. 4, the same
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components as in FIG. 2 are designated by the same refer-
ence numerals. Thus, the detailed description is not pro-
vided.

[0063] According to the second embodiment and referring
to FIG. 4, a fourth transistor M4' in a pixel circuit 142' of the
present invention is connected between the first transistor
M1 and the third transistor M3. A first electrode of the fourth
transistor M4' is connected to the second electrode of the
first transistor M1. A second electrode is connected to the
first electrode of the third transistor M3. A gate electrode of
the fourth transistor M4' is connected to the emission control
line En. When an emission control signal is supplied to the
emission control line En, the fourth transistor M4' is turned
off. In the other cases, the fourth transistor M4' is turned on
and controls the connection between the first transistor M1
and the third transistor M3,

[0064] With the exception that the position of the fourth
transistor M4' changes, the pixel, according to the second
embodiment, has the same operation as the pixel of the first
embodiment shown in FIG. 2. Therefore, the detailed
description is not provided.

[0065] FIG. 51is a diagram illustrating a pixel according to
a third embodiment. In describing FIG. 5, the same com-
ponents as in FIG. 2 are designated by the same reference
numerals. Thus, the detailed description is not provided.
[0066] Referring to FIG. 5, a pixel circuit 142", according
to the third embodiment additionally includes a capacitor
Chold connected between the anode electrode of an organic
light emitting diode (OLED) and a fixed power supply
Vhold.

[0067] As expressed in Formula 1, the voltage stored in
the storage capacitor Cst is influenced by the storage capaci-
tor Cst and the parasitic capacitor Cel. In this configuration,
the storage capacitor Cst and the parasitic capacitor Cel is
provided with predetermined capacitance. Therefore, in the
third embodiment, it is possible to control the voltage range
of a data signal by forming and controlling the capacitance
of the capacitor Chold. The power supply Vhold has a fixed
voltage (i.e. a DC voltage). The fixed voltage may be any
one of a variety of voltages supplied to a panel.

[0068] FIG. 6 is a diagram illustrating a pixel according to
a fourth embodiment. In explaining FIG. 6, the same com-
ponents as in FIG. 2 are designated by the same reference
numerals. Thus, the detailed description is not provided.
[0069] Referring to FIG. 6, a gate electrode of a third
transistor M3, in a pixel circuit 142" according to a fourth
embodiment, is connected to the n-1-th scan line Sn-1.
When a scan signal is supplied to the n-1-th scan line Sn-1,
the third transistor M3' is turned on. The third transistor M3'
is turned off in the other cases

[0070] In comparison to the pixel circuit 142 shown in
FIG. 2, the third transistor M3 is connected with the control
line CLn in FIG. 2. In this scenario, it is possible to freely
set the time when the third transistor M3 is turned on.
Accordingly, it is possible to ensure the time for compen-
sating the threshold voltage of the first transistor M1.
However, in this scenario, it may be a burden to add a
specific line (i.e. a control line).

[0071] According to the fourth embodiment, the third
transistor M3' is connected with the n-1-th scan line Sn-1
in a pixel circuit 142". In this scenario, the time when the
third transistor M3' is turned on is limited by the width of a
scan signal. However, a specific line is not required. Since
the third transistor M3' is connected with the n-1-th scan
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line Sn-1, the scan signal supplied to the n-1-th scan line
Sn-1 and the scan signal supplied to the n-th scan line Sn
overlap each other at least for the one horizontal period 1H.

[0072] FIG. 7 is a waveform diagram illustrating a driving
method, according to a first embodiment of the pixel, shown
in FIG. 6. Assume that in FIG. 7, the scan signal supplied to
the n-1-th scan line Sn-1 and the scan signal supplied to the
n-th scan line Sn overlap each other for one horizontal
period 1H. Thus, the emission control signal supplied to the
n-th emission control line En is supplied, and overlaps the
scan signal supplied to the n-th scan line Sn.

[0073] Referring to FIG. 7, the initial voltage Vint is
supplied to the power line VLn for a first period T1. Since
the fourth transistor M4 and the fifth transistor M5 stays
turned on for the first period T1, the anode electrode of the
organic light emitting diode (OLED) drops to the initial
voltage Vint. The parasitic capacitor Cel is charged with the
initial voltage Vint.

[0074] While a scan signal is supplied to the n—1-th scan
line Sn-1 during the second period T2, the reference voltage
Vref is supplied to the power line VLn. As the scan signal is
supplied to the n—1-th scan line Sn-1, the third transistor M3
is turned on. The first node N1 and the anode electrode of the
organic light emitting diode (OLED) are electrically con-
nected. In this state, the voltage of the first node N1 drops
approximately to the initial voltage Vint, corresponding to
the voltage stored in the parasitic capacitor Cel.

[0075] The reference voltage Vref, supplied to the power
line VLn, is supplied to the first electrode of the first
transistor M1. Accordingly, the voltage of the first node N1
increases from the initial voltage Vint up to the voltage
Vref-IVthl. The voltage Vref-IVthl is obtained by subtract-
ing the threshold voltage of the first transistor from the
reference voltage Vref. The second period T2, in which the
threshold voltage of the first transistor M1 is compensated,
is set from when a scan signal is supplied to the n—1-th scan
line Sn-1 until the scan signal 1s supplied to the n-th scan
line Sn.

[0076] For the third period T3, the high voltage Vhigh is
supplied to the power line VLn and a scan signal is supplied
to the n-th scan line Sn. An emission control signal is
supplied to the emission control line En for the third period
T3.

[0077] As the emission control signal is supplied to the
emission control line En, the fourth transistor M4 and the
fifth transistor M5 are turned off. As the fourth transistor M4
1s turned off, the second node N2 and the first transistor M1
are electrically disconnected. When the fifth transistor M5 is
turned off, the power line VLn and the second node N2 are
electrically disconnected.

[0078] As the scan signal is supplied to the n-th scan line
Sn, the second transistor M2 is turned on. When the second
transistor M2 is turned on, the second node N2 and the data
line Dm are electrically connected. In this state, a data signal
from the data line Dm is supplied to the second node N2.
Accordingly, the voltage of the second node N2 changes
from the reference voltage Vref to the voltage of the data
signal. The storage capacitor Cst is charged with voltage
expressed by Formula 1.

[0079] After the storage capacitor Cst is charged with the
voltage expressed in Formula 1, an emission control signal
stops being supplied to the emission control line En in the
fourth period T4. As the supply of the emission control
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signal to the emission control line En is stopped, the fourth
transistor M4 and the fifth transistor M5 are turned on.
[0080] As the fourth transistor M4 is turned on, the high
voltage Vhigh is supplied to the second node N2. In this
state, since the first node N1 is set in a floating state, the
storage capacitor Cst keeps the voltage stored for the third
period T3. When the fifth transistor M5 is turned on, the high
voltage is supplied to the first electrode of the first transistor
M1. In this process, in response to the voltage stored in the
storage capacitor Cst, the first transistor M1 controls the
amount of current flowing from the high voltage Vhigh to
the second power supply ELVSS through the organic light
emitting diode (OLED).

[0081] According to a second embodiment of the pixel
shown in FIG. 6, FIG. 8 is a waveform diagram illustrating
a driving method. Assume in FIG. 8 that the scan signal
supplied to the n-1-th scan line Sn-1 and the scan signal
supplied to the n-th scan line Sn overlap each other for two
horizontal periods 2H. In this configuration, the emission
control signal supplied to the n-th emission control line En
is supplied, and overlaps the scan signal supplied to the n-th
scan line Sn.

[0082] For the first period T1 and referring to FIG. 8, as
the initial voltage Vint is supplied first to the power line
VLn, the anode electrode of the organic light emitting diode
(OLED) drops to the initial voltage Vint. The parasitic
capacitor Cel is charged with the initial voltage Vint.
[0083] While a scan signal is supplied to the n-1-th scan
line Sn-1, for the second period T2, the reference voltage
Vref is supplied to the power line VLn. As the scan signal is
supplied to the n-1-th scan line Sn-1, the third transistor
M3' is turned on and the first node N1 and the anode
electrode of the organic light emitting diode (OLED) are
electrically connected. Thus, the voltage of the first node N1
drops approximately to the initial voltage Vint, correspond-
ing to the voltage stored in the parasitic capacitor Cel.
[0084] The reference voltage Vref, supplied to the power
line VLn, is supplied to the first electrode of the first
transistor M1. Accordingly, the voltage of the first node N1
increases from the initial voltage Vint up to the voltage
Vref—|Vithl. The voltage Vref-IVthl is obtained by subtract-
ing the threshold voltage of the first transistor from the
reference voltage Vref.

[0085] For the third period T3, the high voltage Vhigh is
supplied to the power line VLn and a scan signal is supplied
to the n-th scan line Sn. An emission control signal is
supplied to the emission control line En for the third period
T3.

[0086] As the emission control signal is supplied to the
emission control line En, the fourth transistor M4 and the
fifth transistor M5 are turned off. As the fourth transistor M4
is turned off, the second node N2 and the first transistor M1
are electrically disconnected. When the fifth transistor M5 is
turned off, the power line VLn and the second node N2 are
electrically disconnected.

[0087] As the scan signal is supplied to the n-th scan line
Sn, the second transistor M2 is turned on. When the second
transistor M2 1s turned on, the second node N2 and the data
line Dm are electrically connected. In this state, a data signal
from the data line Dm is supplied to the second node N2.
Accordingly, the voltage of the second node N2 changes
from the reference voltage Vref to the voltage of the data
signal. Therefore, the storage capacitor Cst is charged with
voltage expressed by Formula 1.
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[0088] When the previous scan signal and the present scan
signal overlap each other for two horizontal periods 2H, it is
possible to ensure more charge time of a data signal. The
charge time of a data signal is reduced by the falling time of
the n-th scan signal Sn, as shown in the waveform diagram
of FIG. 7. In the waveform diagram of FIG. 8, the charge
time of a data signal is determined, regardless of the falling
time of the n-th scan signal Sn, so that it is possible to ensure
more charge time.

[0089] After the storage capacitor Cst is charged with the
voltage expressed in Formula 1, in the fourth period T4, an
emission control signal will stop being supplied to the
emission control line En. As the supply of the emission
control signal to the emission control line En is stopped, the
fourth transistor M4 and the fifth transistor M5 are turned
on.

[0090] As the fourth transistor M4 is turned on, the high
voltage Vhigh is supplied to the second node N2. In this
state, since the first node N1 is set in a floating state, the
storage capacitor Cst keeps the voltage stored for the third
period T3. When the fifth transistor M5 is turned on, the high
voltage is supplied to the first electrode of the first transistor
M1. In response to the voltage stored in the storage capacitor
Cst, the first transistor M1 controls the amount of current
flowing from the high voltage Vhigh to the second power
supply ELVSS through the organic light emitting diode
(OLED).

[0091] FIG. 9 is a circuit diagram illustrating a pixel of an
organic light emitting display device of the conventional art.
[0092] Referring to FIG. 9, a pixel 4 of an organic light
emitting display device of the conventional art includes: an
organic light emitting diode (OLED) and a pixel circuit 2
connected with a data line Dm and a scan line Sn. The pixel
circuit 2 controls the organic light emitting diode (OLED).
[0093] The anode electrode of the organic light emitting
diode (OLED) of the conventional art is connected to the
pixel circuit 2. The cathode electrode is connected to a
second power supply ELVSS. The organic light emitting
diode (OLED) produces light with predetermined luminance
in response to the current supplied from the pixel circuit 2.
[0094] Inresponse to adata signal supplied to the data line
Dm, when a scan signal is supplied to the scan line Sn, the
pixel circuit 2 of the conventional art controls the amount of
current supplied to the organic light emitting diode (OLED).
For this configuration, the pixel circuit 2 includes: a second
transistor M2 connected between a first power supply
ELVDD and the organic light emitting diode (OLED), a first
transistor M1 connected between the second transistor M2,
the data line Dm, the scan line Sn, and a storage capacitor
Cst connected between a gate electrode and a first electrode
of the second transistor M2.

[0095] A gate electrode of the first transistor M1 of the
conventional art is connected to the scan line Sn and a first
electrode is connected to the data line Dm. A second
electrode of the first transistor M1 is connected to one
terminal of the storage capacitor Cst. In this configuration,
the first electrode is set as any one of a source electrode and
a drain electrode. The second electrode is set as the other
electrode different from the first electrode. For example,
when the first electrode is set as the source electrode, the
second electrode is set as the drain electrode. The first
transistor M1, connected to the scan line Sn and the data line
D, is turned on and supplies a data signal. When a scan
signal is supplied through the scan line Sn, the data signal is
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supplied, through the data line Dm, to the storage capacitor
Cst. In this operation, the storage capacitor Cst is charged
with a voltage corresponding to the data signal.

[0096] The gate electrode of the second transistor M2 of
the conventional art is connected to one terminal of the
storage capacitor Cst. The first electrode is connected to the
first power supply ELVDD and the other terminal of the
storage capacitor Cst. The second electrode of the second
transistor M2 is connected to the anode electrode of the
organic light emitting diode (OLED). The second transistor
M2 controls the amount of current flowing from the first
power supply ELVDD to the second power supply ELVSS
through the organic light emitting diode (OLED), in
response to the voltage value stored in the storage capacitor
Cst. In the configuration, the organic light emitting diode
(OLED) produces light corresponding to the amount of
current supplied from the second transistor M2.

[0097] However, the pixel 4 of the organic light emitting
display device of the conventional art cannot display an
image with uniform luminance. In other words, due to
process variation, the second transistors M2 (driving tran-
sistors) in the pixels 4 have different threshold voltages for
each pixel 4. As the threshold voltages of the driving
transistors are different, even if data signals corresponding to
the same gradation are supplied to the pixels 4, light with
different luminance is generated by the difference in the
threshold voltage of the driving transistors.

[0098] In order to overcome the problems of the conven-
tional art, a structure has a transistor in each pixel 4. The
transistor in each pixel 4 has been proposed to compensate
the threshold voltage of the driving transistor. A structure
using six transistors and one capacitor for each pixel 4 to
compensate the threshold voltage of a driving transistor has
been disclosed (Korean Patent Publication No. 2007-
0083072). However, the six transistors included in the pixel
4 create complications. With the six transistors included in
the pixel 4, the possibility of malfunction is increased. In
addition, the yield is correspondingly decreased.

[0099] Therefore, the present embodiments may provide a
pixel having a simple structure while compensating for the
threshold voltage of a driving transistor. The present
embodiments may also include an organic light emitting
display device using the pixel.

[0100] According to a pixel and an organic light emitting
display device of the present embodiments, using a rela-
tively simple pixel circuit, it is possible to compensate the
threshold voltage of a driving transistor and voltage drop of
a first power. Thus, the image will be displayed with desired
luminance. According to the present embodiments, it is
possible to compensate the threshold voltage of the driving
transistor for a long time. According to the present embodi-
ments, there is no problem of non-uniformity luminance.
There is no problem of non-uniformity luminance because a
bias voltage is applied to the driving transistor for an
initializing period.

[0101] Exemplary embodiments of the inventive concept
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 purposes of
limitation. Accordingly, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made without departing from the spirit and
scope of the inventive concept as set forth in the following
claims.
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1. A pixel, comprising;

an organic light emitting diode;

a first transistor having a second electrode connected with
an anode electrode of the organic light emitting diode,
the first transistor controlling the amount of current
supplied to the organic light emitting diode;

a second transistor connected between a data line and a
second node, the second transistor turned on when a
scan signal is supplied to a scan line;

a third transistor connected between a gate electrode and
a second electrode of the first transistor, the third
transistor having a turn-on time partially overlapping
the turn-on time of the second transistor;

a fifth transistor connected between the second node and
a power line receiving first power, the fifth transistor
having a turn-on time not overlapping the turn-on time
of the second transistor; and

a storage capacitor connected between a gate electrode of
the first transistor and the second node.

2. The pixel as claimed in claim 1, further comprising:

a fourth transistor connected between the second node and
a first electrode of the first transistor, the fourth tran-
sistor turned on and off simultaneously with the fifth
transistor.

3. The pixel as claimed in claim 1, further comprising:

a fourth transistor connected between a second electrode
of the first transistor and the third transistor, the fourth
transistor turned on and off simultaneously with the
fifth transistor.

4. The pixel as claimed in claim 1, further comprising:

a capacitor connected between an anode electrode of the
organic light emitting diode and a fixed power supply.

5. An organic light emitting display device, comprising:

a plurality of pixels connected with scan lines, control
lines, emission control lines, power lines, and data
lines;

a scan driver driving the scan lines, the emission control
lines, and control lines;

a first power driver sequentially supplying a first power to
the power lines, the first power changing between an
initial voltage, a reference voltage, higher than the
initial voltage, and a high voltage, higher than the
reference voltage; and

a data driver supplying data signals to the data lines.

6. The organic light emitting display device as claimed in

claim 5, wherein:

the scan driver supplies a scan signal to the i-th scan line,
when the high voltage is supplied to the i-th power line
(i is a natural number).

7. (canceled)

8. The organic light emitting display device as claimed in

claim 6, wherein:

the scan driver supplies an emission control signal to the
i-th emission control line to overlap the scan signal
supplied to the i-th scan line.

9. The organic light emitting display device as claimed in

claim 5, wherein:

the initial voltage is set to a voltage where the pixels are
in a non-emission state.

10. The organic light emitting display device as claimed

in claim 5, wherein each pixel of the plurality of pixels
includes:
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an organic light emitting diode;

a first transistor having a second electrode connected with
an anode electrode of the organic light emitting diode,
the first transistor controlling the amount of current
supplied to the organic light emitting diode;

a second transistor connected between a data line and a
second node, the second transistor turned on when a
scan signal is supplied to the i-th scan line (i is a natural
number);

a third transistor connected between a gate electrode and
a second electrode of the first transistor, the third
transistor turned on when a control signal is supplied to
the i-th control line;

a fifth transistor connected between the second node and
the i-th power line, the fifth transistor turned off when
an emission control signal is supplied to the i-th emis-
sion control line; and

a storage capacitor connected between a gate electrode of
the first transistor and the second node.

11. (canceled)

12. The organic light emitting display device as claimed

in claim 10, further comprising:

a fourth transistor connected between the second elec-
trode of the first transistor and the third transistor, the
fourth transistor turned off when an emission control
signal is supplied to the i-th emission control line.

13. The organic light emitting display device as claimed

in claim 10, further comprising:

a capacitor connected between an anode electrode of the
organic light emitting diode and a fixed power supply.

14. An organic light emitting display device, comprising:

a plurality of pixels connected with scan lines, emission
control lines, power lines, and data lines;

a scan driver driving the scan lines and the emission
control lines;

a first power driver sequentially supplying a first power to
the power lines, the first power changing between an
initial voltage, a reference voltage, higher than the
initial voltage, and a high voltage, higher than the
reference voltage; and

a data driver supplying data signals to the data lines,

wherein the scan driver supplies a scan signal to the i+1-th
scan line to overlap the scan signal supplied to the i-th
scan line at least for one horizontal period 1H (i is a
natural number).

15. The organic light emitting display device as claimed

in claim 14, wherein:

the scan driver supplies a scan signal to the i-th scan line,
when the high voltage is supplied to the i-th power line.

16. The organic light emitting display device as claimed

in claim 14, wherein:

the first power driver supplies the reference voltage to the
i-th power line when a scan signal is supplied to the i-th
scan line until a scan line is supplied to the i-1-th scan
line.

17. The organic light emitting display device as claimed

in claim 14, wherein:
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the scan driver supplies an emission control signal to the
i-th emission control line to overlap the scan signal
supplied to the i-th scan line.

18. The organic light emitting display device as claimed

in claim 14, wherein:

the initial voltage is set to a voltage where the pixels are
in a non-emission state.

19. The organic light emitting display device as claimed

in claim 14, wherein each of the plurality of pixels includes:
an organic light emitting diode;

a first transistor having a second electrode connected with
an anode electrode of the organic light emitting diode,
the first transistor controlling the amount of current
supplied to the organic light emitting diode;

a second transistor connected between a data line and a
second node, the second transistor turned on when a
scan signal is supplied to the i-th scan line;

a third transistor connected between a gate electrode and
a second electrode of the first tramsistor, the third
transistor turned on when a scan signal is supplied to
the i-1-th scan line;

a fourth transistor connected between the second node and
the first electrode of the first transistor, the fourth
transistor turned off when an emission control signal is
supplied to the i-th emission control line;

a fifth transistor connected between the second node and
the i-th power line, the fifth transistor turned off when
an emission control signal is supplied to the i-th emis-
sion control line; and

a storage capacitor connected between a gate electrode of
the first transistor and the second node.

20. The organic light emitting display device as claimed
in claim 14, wherein each pixel of the plurality of pixels
includes:

an organic light emitting diode;

a first transistor having a second electrode connected with
an anode electrode of the organic light emitting diode,
the first transistor controlling the amount of current
supplied to the organic light emitting diode;

a second transistor connected between a data line and a
second node, the second transistor turned on when a
scan signal is supplied to the i-th scan line;

a third transistor connected between a gate electrode and
a second electrode of the first transistor, the third
transistor turned on when a scan signal is supplied to
the i-1-th scan line;

a fourth transistor connected between a second electrode
of the first transistor and the third transistor, the fourth
transistor turned off when an emission control signal is
supplied to the i-th emission control line;

a fifth transistor connected between the second node and
the i-th power line, the fifth transistor turned off when
an emission control signal is supplied to the i-th emis-
sion control line; and

a storage capacitor connected between a gate electrode of
the first transistor and the second node.
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