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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0069936, filed on
Jul. 20, 2010, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] An embodiment relates to a pixel and an organic
light emitting display device using the same, and more par-
ticularly, to a pixel that can display an image having desired
luminance and an organic light emitting display device using
the same.

[0004] 2. Description of the Related Technology

[0005] Recently, a variety of flat panel displays having
reduced faults, weight, and volume as compared to cathode
ray tubes, have been developed. Flat panel displays include
liquid crystal displays, field emission displays, plasma dis-
play panels, and organic light emitting display devices, etc.
[0006] An organic light emitting display device displays an
image, using organic light emitting diodes that emit light
generated by recombination of electrodes and holes, has high
response speed, and low power consumption.

[0007] An organic light emitting display device includes a
plurality of pixels that are arranged in a matrix near intersec-
tions of a plurality of data lines, scanning lines, and power
supply lines. The pixels generally include an organic light
emitting diode, a driving transistor for controlling the amount
of current that flows in the organic light emitting diode, a
storage capacitor for storing a voltage in response to a data
signal, and a compensation circuit for compensating for a
threshold voltage of the driving transistor.

[0008] The pixels store a voltage in response to the data
signal and the threshold voltage of the driving transistor in the
storage capacitor, and apply current based on the stored volt-
age to the organic light emitting diode, so that the pixels
display an image.

[0009] With this configuration, the voltage stored in the
storage capacitor should be maintained in order to display an
image of the desired brightness. Therefore, at least four tran-
sistors are connected in series at a leakage current path
thereby preventing the change of the voltage in the storage
capacitor.

[0010] For example, a first transistor may be formed at a
first leakage path that is connected to the storage capacitor,
and a second transistor may be formed at a second leakage
path. The first transistor and the second transistor are formed
by forming at least four transistors in series. However, there is
a disadvantage that even though at least four transistors are
connected along the leakage path as mentioned above, more
than an acceptable level of leakage current is generated, so
that the image of the desired luminance may be not displayed.
In addition, the storage capacitor is formed to have a large
capacitance to compensate for the leakage current in the
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traditional way, so that there is a disadvantage that aperture
ratio of the display is decreased.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0011] Oneinventive aspectis apixel. The pixel includes an
organic light emitting diode of which a cathode electrode is
connected to a second power supply, a first transistor for
controlling the amount of current that flows to the second
power supply through the organic light emitting diode from a
first power supply, and a second transistor connected between
a data line and a second node, and turned on by a scanning
signal supplied to an i-th scanning line, where i is a natural
number. The pixel also includes a first capacitor connected
between a first node and the second node, where the first node
is connected to a gate electrode of the first transistor, a second
capacitor connected between the first power supply and the
first node, and a plurality of third transistors connected
between the first node and the second electrode of the first
transistor, where the third transistors are turned on by the
scanning signal supplied to the i-th scanning line. The pixel
also includes a plurality of fourth transistors connected
between an initial power supply and the first node, and turned
on by a scanning signal supplied to the i-1-th scanning line,
and a leakage current prevention unit for supplying a fixed
voltage to a fourth node between the fourth transistors and to
a third node between the third transistors.

[0012] Another inventive aspect is an organic light emitting
display device. The display device includes a scanning driver
for supplying a scanning signal to scanning lines and for
supplying an emission control signal to emission control
lines, a data driver for supplying a data signal to data lines, a
plurality of pixels located near intersections of the scanning
lines and the data lines. Where i is a natural number, a pixel
that is located on the i-th horizontal line includes an organic
light emitting diode of which a cathode electrode is connected
to a second power supply, a first transistor for controlling the
amount of current that flows to the second power supply
through the organic light emitting diode from a first power
supply, and a second transistor connected between a data line
and a second node, and turned on by a scanning signal sup-
plied to an i-th scanning line, where i is a natural number. The
pixel also includes a first capacitor connected between a first
node and the second node, where the first node is connected to
a gate electrode of the first transistor, a second capacitor
connected between the first power supply and the first node,
and a plurality of third transistors connected between the first
node and the second electrode of the first transistor, where the
third transistors are turned on by the scanning signal supplied
to the i-th scanning line. The pixel also includes a plurality of
fourth transistors connected between an initial power supply
and the first node, and turned on by a scanning signal supplied
to the i-1-th scanning line, and a leakage current prevention
unit for supplying a fixed voltage to a fourth node between the
fourth transistors and to a third node between the third tran-
sistors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, together with the
specification illustrate exemplary embodiments, and,
together with the description, serve to explain various prin-
ciples and aspects.

[0014] FIG. 1 shows an organic light emitting display
device according to an embodiment;
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[0015] FIG. 2 shows anembodiment of pixels as depicted in
FIG. 1; and

[0016] FIG. 3 shows a method for driving pixels as depicted
in FIG. 2.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0017] Hereinafter, certain exemplary embodiments are
described with reference to the accompanying drawings.
Here, when a first element is described as being coupled to a
second element, the first element may be directly coupled to
the second element or may be indirectly coupled to the second
element through a third element. Further, some of the ele-
ments that are not essential to the complete understanding of
the invention are omitted for clarity. Also, like reference
numerals generally refer to like elements throughout.

[0018] Hereinafter, various embodiments are described
with reference to FIGS. 1 to 3.

[0019] FIG. 1 shows an organic light emitting display
device according to an embodiment.

[0020] Referring to FIG. 1, the organic light emitting dis-
play device according some embodiments includes pixels
140 that are arranged to be connected to scanning lines S0 to
Sn, emission control lines E1 to En, and data lines D1 to Dm.
The display device also includes a scanning driver 110 for
driving the scanning lines S0 to Sn and the emission control
lines E1 to En, a data driver 120 for driving the data lines D1
to Dm, and a timing controller 150 for controlling the scan-
ning driver 110 and the data driver 120.

[0021] The scanning driver 110 is supplied with a scanning
driving control signal (SCS) from the timing controller 150.
The scanning driver 110 that is supplied with the scanning
driving control signal (SCS) generates a scanning signal, and
sequentially supplies the generated scanning signal to the
scanning lines SO to Sn. In addition, the scanning driver 110
supplied with the scanning driving control signal (SCS) gen-
erates the emission control signal, and then sequentially sup-
plies the generated emission control signal to the emission
control lines E1 to En. With this configuration, the emission
control signal supplied to i-th(here, i is a natural number)
emission control line E1 overlaps the scanning signal that is
supplied to i-1-th scanning line Si-1 and i-th scanning line
Si.

[0022] The data driver 120 is supplied with a data driving
control signal (DCS) from the timing controller 150. The data
driver 120 that is supplied with the data driving control signal
(DCS) supplies a data signal to the data lines D1 to Dm when
supplying the scanning signal.

[0023] Thetiming controller 150 generates the data driving
control signal (DCS) and the scanning driving control signal
(SCS) in response to a synchronization signal supplied from
the outside. The data driving control signal (DCS) that is
generated in the timing controller 150 is supplied to the data
driver 120, and the scanning driving control signal (SCS) is
supplied to the scanning driver 110. In addition, the timing
controller 150 supplies the data supplied from the outside to
the data driver 120.

[0024] A pixel unit 130 is supplied with a first power volt-
age (ELVDD), a second power voltage (ELVSS), a reference
voltage (Vref) and an initial power voltage (Vint) and supplies
the voltages to pixels 140. The pixels 140 control the amount
of current that flows to the second power supply (ELVSS)
through the organic light emitting diode from the first power
supply (ELVDD) in response to the data signal. The pixels
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140 allow a gate electrode of the driving transistor to be
initialized using the initial power (Vint) and the leakage cur-
rent to be minimized using the reference voltage supply
(Verf).

[0025] To achieve this, the first power supply voltage
(ELVDD) is higher than the second power supply voltage
(ELVSS). In addition, the initial power voltage (Vint) is lower
than the voltage that can make the driving transistor to be
turned on, such as the data signal. In addition, the reference
voltage (Vref) is a higher voltage than the initial power supply
voltage (Vint) and than the second power supply voltage
(ELVSS), and may be higher, for example, than the data
signal.

[0026] FIG.2 showsanembodiment of pixels of FIG. 1. For
convenience, a pixel connected to n—1-th scanning line Sn-1,
the n-th scanning line Sn and the m-th data line Dm is illus-
trated in FIG. 2.

[0027] Referring to FIG. 2, the pixels 140 include a pixel
circuit 142 that is connected to the organic light emitting
diode (OLED), the data line Dm, the scanning lines Sn—1 and
Sn, and the emission control line En, and can control the
amount of current that is supplied to the organic light emitting
diode (OLED). The pixels 140 also include a leakage current
prevention unit 144 that is electrically connected to the tran-
sistors formed along a leakage current path of the pixel circuit
142.

[0028] An anode electrode of the organic light emitting
diode (OLED) is connected to the pixel circuit 142, and a
cathode electrode is connected to the second power supply
(ELVSS). The organic light emitting diode (OLED) generates
light of luminance corresponding to the current that is sup-
plied from the pixel circuit 142.

[0029] The pixel circuit 142 is charged with voltage in
response to the data signal supplied from the data line Dm
when the scanning signal is supplied to the scanning line Sn,
and supplies the current to the organic light emitting diode
(OLED) in response to the charged voltage. To achieve this,
the pixel circuit 142 includes first to fifth transistors M1 to
MS5, a first capacitor C1, and a second capacitor C2.

[0030] A first electrode of the first transistor M1 is con-
nected to the first power supply (ELVDD), and a second
electrode is connected to an anode electrode of organic light
emitting diode (OLED) through the fifth transistor M5. In
addition, the gate electrode of the first transistor M1 is con-
nected to a first node N1. The first transistor M1 supplies the
current to the organic light emitting diode (OLED) in
response to the voltage applied to the first node N1.

[0031] With this configuration, the first electrode is any one
of a drain electrode and a source electrode, and the second
electrode is set other electrode that is 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.

[0032] The third transistors M3_1, M3_2 are connected in
series between the second electrode of the first transistor M1
and the first node N1. With this configuration, the third tran-
sistors M3_1, M3_2 are located along the leakage current
path connected to the second power supply (ELVSS) through
the organic light emitting diode (OLED) from the first node
N1. The third transistors M3_1, M3_2 are turned on to diode
connect the first transistor M1 when the scanning signal is
supplied to the n-th scanning line Sn. Meanwhile, a common
terminal (i.e., a third node N3) of the third transistors M3_1,
M3_2is connected to the leakage current prevention unit 144.
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[0033] The first electrode of the second transistor M2 is
connected to the data line Dm, and the second electrode is
connected to the second node N2. In addition, the gate elec-
trode of the second transistor M2 is connected to n-th scan-
ning line Sn. The second transistor M2 is turned on to supply
the data signal supplied to the data line D to the second node
N2 when supplying the scanning signal to the n-th scanning
line Sn.

[0034] Fourth transistors M4_1, M4_2 are connected in
series between the first node N1 and the initial power supply
(Vint). With this configuration, the fourth transistors M4_1,
M4_2 are located along the leakage path connected to the
initial power supply (Vint) from the first node N1. The fourth
transistors M4_1, M4_2 are turned on when supplying the
scanning signal to the n-1-th scanning lien Sn-1 to electri-
cally connect the first node N1 to the initial power (Vint).
Meanwhile, a common terminal (i.e., a fourth node N4) of the
third transistors M4_1, M4_2 that are connected in series is
connected to the second node N2 and the leakage current
prevention unit 144.

[0035] The first electrode of a fifth transistor M5 is con-
nected to the second electrode of the first transistor M1, and
the second electrode is connected to the anode electrode of the
organic light emitting diode (OLED). In addition, the gate
electrode of the fifth transistor M5 is connected to the emis-
sion control line En. The fifth transistor M5 is turned on when
the emission control signal is not supplied to electrically
connect the organic light emitting diode (OLED) and the first
transistor M1.

[0036] The first capacitor C1 is formed between the first
node N1 and the second node N2. The first capacitor C1 is
charged with a voltage in response to the data signal.

[0037] The second capacitor C2 is formed between the first
node N1 and the first power supply (ELVDD). The second
capacitor C2 is charged with voltage in response to the thresh-
old voltage of the first transistor M1.

[0038] The leakage current prevention unit 144 minimizes
the leakage current from the first and the second capacitors
C1, C2. To achieve this, the leakage current prevention unit
144 includes a sixth transistor M6 and a seventh transistor
M7.

[0039] The sixth transistor M6 is connected to the fourth
node N4 and the reference voltage supply (Vref). In addition,
the gate electrode of the sixth transistor M6 is connected to
the emission control line En. The sixth transistor M6 is turned
on to supply voltage of the reference voltage supply (Vref) to
the second node N2 and the fourth node N4 when the emis-
sion control signal is not supplied. When voltage of the ref-
erence voltage supply (Vref) is supplied to the second node
N1, voltage of the data signal supplied to the second node N2
during the previous period is changed to voltage of the refer-
ence voltage supply (Vref). When voltage of the reference
voltage supply (Vref) is supplied to the fourth node N4, it can
be prevented that the leakage current flows to the initial power
supply (Vint) through the fourth transistors M4_1, M4_2
from the first node N1.

[0040] The seventh transistor M7 is connected between the
third node N3 and the reference voltage supply (Vref). In
addition, the gate electrode of the seventh transistor M7 is
connected to the emission control line En. The seventh tran-
sistor M7 is turned on when the emission control signal is not
supplied to supply voltage of the reference voltage supply
(Vref) to the third node N3. When voltage of the reference
voltage supply (Vref) is supplied to the third node N3, it can
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be prevented that the leakage current flows to the organic light
emitting diode (OLED) through the third transistors M3_1,
M3_2 from the first node N1.

[0041] FIG. 3 shows a method for driving the pixel as
depicted in FIG. 2.

[0042] Referring to FIG. 3, the emission control signal is
supplied to the emission control line En. When the emission
control signal is supplied to the emission control line En, the
fifth transistor M5, the sixth transistor M6 and the seventh
transistor M7 are turned off.

[0043] After turning off the fifth to the seventh transistors
M5 to M7, the scanning signal is supplied to the n-1-th
scanning line Sn-1. When the scanning signal is supplied to
the n-1-th scanning line Sn-1, the fourth transistors M4_1,
M4_2 are turned on. When the fourth transistors M4_1, M4_2
are turned on, the initial power (Vint) is supplied to the first
node N1 and the second node N2, thereby initializing the first
node N1 and the second node N2 with voltage of the initial
power supply (Vint).

[0044] The scanning signal is then supplied to the n-th
scanning line Sn. When the scanning signal is supplied to the
n-th scanning line N1, the second transistor M2 and the third
transistors M3_1, M3_2 are turned on. When the second
transistor M2 is turned on, the data signal is supplied to the
first capacitor C1 from the data line Dm.

[0045] When the third transistors M3_1, M3_2 are turned
on, the first node N1 and the second electrode of the first
transistor M1 are electrically connected so that the first tran-
sistor M1 is diode connected. With this configuration, since
the first node is initialized by the voltage of the initial power
supply (Vint), the first transistor M1 is turned on. When the
first transistor M1 is turned on, the voltage that is the thresh-
old voltage subtracted from the voltage of the data signal is
supplied to the second capacitor C2. With this configuration,
the second capacitor C2 is charged with a voltage in response
to the threshold voltage of the first transistor M1, and the
capacitor C1 is charged with voltage in response to the data
signal.

[0046] Next, the emission control signal is not supplied to
the emission control line En, and the fifth transistor M5 to the
seventh transistor M7 are turned on.

[0047] When the sixth transistor M6 is turned on, voltage of
the reference voltage supply (Vref) is supplied to the second
node N2 and the fourth node N4. When the reference voltage
(Vref) is supplied to the second node N2, the voltage of the
second node N2 is increased to the voltage of the reference
voltage (Vref) from voltage of the data signal. With this
configuration, the voltage of the first node N1 is changed in
response to the amount of the voltage change of the second
node N2. The first transistor M1 supplies current in response
to voltage applied to the first node N1 to the organic light
emitting diode (OLED).

[0048] When the seventh transistor M7 is turned on, the
voltage of the reference voltage (Vref) is supplied to the third
node N3. When the voltage of the reference voltage (Vref) is
supplied to the third node N3, the leakage current that flows to
the organic light emitting diode (OLED) through the third
transistors M3_1, M3_2 is minimized Because the voltage of
the reference voltage supply (Vref) is higher than the voltage
of the second power supply (ELVSS), the leakage current is
minimized.

[0049] When the fifth transistor M5 is turned on, the second
electrode of the first transistor M1 and the anode electrode of
the organic light emitting diode (OLED) are connected. With
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this configuration, the first transistor M1 controls the amount
of current that flows to the second power supply (ELVSS)
through the organic light emitting diode (OLED) from the
first power supply (ELVDD) in response to voltage applied to
the first node N1.

[0050] As mentioned above, the leakage current that flows
to the initial power supply (Vint) and the organic light emit-
ting diode (OLED) from the first node N1 can be minimized
by supplying the reference voltage (Vref) to the fourth node
N4 and the third node N3 during emitting light from the
organic light emitting diode (OLED), so that the image hav-
ing the desired luminance can be displayed.

[0051] While various aspects have been described in con-
nection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements.

What is claimed is:

1. A pixel comprising:

an organic light emitting diode of which a cathode elec-
trode is connected to a second power supply;

a first transistor for controlling the amount of current that
flows to the second power supply through the organic
light emitting diode from a first power supply;

a second transistor connected between a data line and a
second node, and turned on by a scanning signal sup-
plied to an i-th scanning line, wherein i is a natural
number;

a first capacitor connected between a first node and the
second node, wherein the first node is connected to a
gate electrode of the first transistor;

a second capacitor connected between the first power sup-
ply and the first node;

a plurality of third transistors connected between the first
node and the second electrode of the first transistor,
wherein the third transistors are turned on by the scan-
ning signal supplied to the i-th scanning line;

a plurality of fourth transistors connected between an ini-
tial power supply and the first node, and turned on by a
scanning signal supplied to the i-1-th scanning line; and

a leakage current prevention unit for supplying a fixed
voltage to a fourth node between the fourth transistors
and to a third node between the third transistors.

2. The pixel as claimed in claim 1, wherein the leakage

current prevention unit includes one or more transistors.

3. The pixel as claimed in claim 2, wherein the leakage
current prevention unit includes:

a sixth transistor connected between a reference voltage
supply supplying the fixed voltage and the fourth node;
and

a seventh transistor connected between the reference volt-
age supply and the third node.

4. The pixel as claimed in claim 3, wherein the reference
voltage supply has a higher voltage than the voltage of the
second power supply and than the data signal supplied to the
data line.

5. The pixel as claimed in claim 3, wherein the sixth tran-
sistor and the seventh transistor are off while the third tran-
sistors and the fourth transistors are on.

6. The pixel as claimed in claim 1, wherein the fourth node
and the second node are electrically connected.

7. The pixel as claimed in claim 1, further comprising a fifth
transistor connected between the organic light emitting diode
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and the second electrode of the first transistor, and is on while
the third transistors and the fourth transistors are off.

8. An organic light emitting display device, comprising:

a scanning driver for supplying a scanning signal to scan-
ning lines and for supplying an emission control signal
to emission control lines;

a data driver for supplying a data signal to data lines;

a plurality of pixels located near intersections of the scan-
ning lines and the data lines;

wherein i is a natural number and a pixel that is located on
the i-th horizontal line, includes:
an organic light emitting diode of which a cathode elec-

trode is connected to a second power supply;

a first transistor for controlling the amount of current
that flows to the second power supply through the
organic light emitting diode from a first power supply;

a second transistor connected between a data line and a
second node, and turned on by a scanning signal sup-
plied to an i-th scanning line;

a first capacitor connected between a first node and the
second node, wherein the first node is connected to a
gate electrode of the first transistor;

a second capacitor connected between the first power
supply and the first node;

a plurality of third transistors connected between the
first node and the second electrode of the first transis-
tor, wherein the third transistors are turned on by the
scanning signal supplied to the i-th scanning line;

a plurality of fourth transistors connected between an
initial power supply and the first node, and turned on
by a scanning signal supplied to the i-1-th scanning
line; and

a leakage current prevention unit for supplying a reference
voltage to a fourth node between the fourth transistors
and to a third node between the third transistors.

9. The organic light emitting display device as claimed in
claim 8, wherein the scanning driver supplies the emission
control signal to an i-th emission control line while the scan-
ning signal is supplied to the i-1-th scanning line and while
the scanning signal is supplied to the i-th scanning line.

10. The organic light emitting display device as claimed in
claim 8, wherein the leakage current prevention unit includes
one or more transistors for supplying the reference voltage to
the third node and the fourth node.

11. The organic light emitting display device as claimed in
claim 10, wherein the leakage current prevention unit
includes:

a sixth transistor between the reference voltage supply and
the fourth node, and is turned off by supplying the emis-
sion control signal to the i-th emission control line; and

a seventh transistor between the reference voltage supply
and the third node, and is turned on and off with the sixth
transistor.

12. The organic light emitting display device as claimed in
claim 11, wherein the reference voltage supply is a higher
voltage than the data signal supplied to the data line.

13. The organic light emitting display device as claimed in
claim 8, wherein the second node and the fourth node are
electrically connected.

14. The organic light emitting display device as claimed in
claim 8, further comprising:

a fifth transistor connected between the organic light emit-
ting diode and the second electrode of the first transistor,
and turned off by supplying the emission control signal
to the i-th emission control line.
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