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(57) A pixel for displaying an image with uniform
brightness is provided. The pixel includes an organic light
emitting diode (OLED) that is driven by a pixel circuit.
The pixel circuit is coupled to a data line, two scan lines,
and an emission control line of a display device. The pixel
is provided with power from external power supply sourc-
es and an initialization voltage source. The pixel circuit
includes transistors and a storage capacitor that main-

tains a voltage at a gate of a driving transistor masking
any variation between the threshold voltages of the driv-
ing transistors used in various pixels. An alternative em-
bodiment, modifies a leakage path from the gate of the
driving transistor to the initialization voltage source. Sub-
stantial impact of the leakage is shifted from the gate to
drain of the driving transistor. As a result, a substantially
uniform brightness is maintained in each pixel.
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Description
BACKGROUND
1. Field of the Invention

[0001] The presentinvention relates to a pixel and an
organic light emitting display device using the same, and
more particularly, to a pixel for displaying an image with
uniform brightness and an organic light emitting display
device using the same.

2. Discussion of Related Art

[0002] FIG. 1 is a circuit diagram illustrating a pixel of
a conventional organic light emitting display device. The
pixel 4 of the conventional organic light emitting display
device includes a pixel circuit 2 coupled to an organic
light emitting diode (OLED), a data line Dm, and a scan
line Sn. The pixel circuit 2 controls the OLED. A first power
source ELVDD and a second power source ELVSS are
coupled to the pixel 4.

[0003] An anode electrode of the OLED is coupled to
the pixel circuit 2 and a cathode electrode of the OLED
is coupled to the second power source ELVSS. The
OLED generates light with brightness corresponding to
the current supplied by the pixel circuit 2.

[0004] The pixel circuit2 controls the amount of current
supplied to the OLED in response to a data signal sup-
plied to the data line Dm when a scan signal is supplied
to the scan line Sn. In order to perform this operation,
the pixel circuit 2 includes a first transistor M1, a second
transistor M2, and a storage capacitor Cst. The second
transistor M2 is coupled between the first power source
ELVDD and the OLED. The first transistor M1 is coupled
to the second transistor M2, the data line Dm, and the
scan line Sn. The storage capacitor Cst is coupled be-
tween a gate electrode and afirst electrode of the second
transistor M2.

[0005] A gate electrode of the first transistor M1 is cou-
pled to the scan line Sn and a first electrode of the first
transistor M1 is coupled to the data line Dm. A second
electrode of the first transistor M1 is coupled to one ter-
minal of the storage capacitor Cst. One of the electrodes
of each of the first and second transistors M1, M2 is set
as a source electrode and the other electrode is set as
a drain electrode. For example, when the first electrode
is set as the source electrode, the second electrode is
set as the drain electrode. When the scan signal is sup-
plied by the scan line Sn, the first transistor M1 is turned
on to supply the data signal supplied by the data line Dm
to the storage capacitor Cst. As a result, a voltage cor-
responding to the data signal is charged in the storage
capacitor Cst.

[0006] The gate electrode of the second transistor M2
is coupled to one terminal of the storage capacitor Cst
and the first electrode of the second transistor M2 is cou-
pled to the other terminal of the storage capacitor Cst
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and the first power source ELVDD. The second electrode
of the second transistor M2 is coupled to the anode elec-
trode of the OLED. The second transistor M2 controls
the amount of current that flows from the first power
source ELVDD to the OLED to correspond to the voltage
value stored in the storage capacitor Cst. The OLED gen-
erates light with the brightness corresponding to the
amount of current supplied by the second transistor M2.
[0007] However, according to the above-described
conventional pixel 4, it may not be possible to display an
image with uniform brightness. To be specific, the thresh-
old voltages of the second transistors M2 included in dif-
ferent pixels 4 vary due to deviations introduced during
the fabrication processes. When the threshold voltages
of the second transistors M2 are not uniform, although
data signals corresponding to the same gray level are
supplied to a number of pixels 4, light components with
different brightness are generated by the OLEDs of each
pixel 4. The difference in brightness is due to the differ-
ence between the threshold voltages of the second tran-
sistors M2 of each pixel.

SUMMARY OF THE INVENTION

[0008] Accordingly, embodiments of the present in-
vention provide a pixel for displaying an image with uni-
form brightness and a light emitting display device using
the same.

[0009] Accordingto afirstaspectoftheinvention, there
is provided a pixel as set outin claim 1. Preferred features
of this aspect are set out in claims 2 to 8.

[0010] According to a second aspect of the invention,
there is set out an organic light emitting display device
as set out in claim 9. Preferred features of this aspect
are set out in claims 10 to 12.

[0011] According to a third aspect of the invention,
there is provided a method of driving an organic light
emitting display as set outin claim 13. Preferred features
of this aspect are set out in claims 14 to 19.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1is aschematic circuit diagram illustrating
a conventional pixel.

[0013] FIG. 2 schematically illustrates an organic light
emitting display device according to a first embodiment
of the present invention.

[0014] FIG. 3is a schematic circuit diagram illustrating
a first embodiment of a pixel according to the present
invention.

[0015] FIG. 4 schematically illustrates waveforms for
describing a method of driving the pixel of FIG. 3.
[0016] FIG. 5 schematically illustrates an organic light
emitting display device according to a second embodi-
ment of the present invention.

[0017] FIG. 6is a schematic circuit diagram illustrating
a second embodiment of a pixel according to the present
invention.
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[0018] FIG. 7 schematically illustrates waveforms for
describing a method of driving the pixel of FIG. 6.

DETAILED DESCRIPTION

[0019] FIG. 2 schematically illustrates an organic light
emitting display device according to a first embodiment
of the present invention.

[0020] The organic light emitting display device ac-
cording to the first embodiment of the present invention
includes a scan driving part 110 for driving scan lines S
1to Sn and emission control lines E1 to En, a data driving
part 120 for driving data lines D1 to Dm, a display region
130 including pixels 140 formed in the regions partitioned
by the scan lines S1 to Sn and the data lines D1 to Dm,
and a timing controller 150 for controlling the scan driving
part 110 and the data driving part 120.

[0021] The timing controller 150 receives data Data
and synchronizing signals (not shown) from outside of
the display device. The timing controller 150 generates
data driving control signals DCS and scan driving control
signals SCS corresponding to the synchronizing signals
supplied from outside. The data driving control signals
DCS generated by the timing controller 150 are supplied
to the data driving part 120 and the scan driving control
signals SCS generated by the timing controller 150 are
supplied to the scan driving part 110. The timing controller
150 supplies the data Data supplied from the outside to
the data driving part 120.

[0022] The scan driving part 110 receives the scan
driving control signals SCS from the timing controller 150.
The scan driving part 110 that has received the scan
driving control signals SCS, generates scan signals to
be supplied to the scan lines S 1 to Sn. Also, in response
to the scan driving control signals SCS, the scan driving
part 110 generates emission control signals to be sup-
plied to the emission control lines E1 to En. The scan
signals may be generated in a sequential manner. The
width of the emission control signals is equal to or larger
than the width of the scan signals.

[0023] The width of a signal may refer to the duration
of a pulse of the signal.

Some signals may have pulses that correspond to a volt-
age level below a reference level and other signals may
have pulses corresponding to a voltage level above the
reference level. For example, some signals may have
positive pulses and other signals may have negative
pulses. If the signals are being applied to gates of tran-
sistors for controlling the transistors, then negative puls-
es turn on PMOS transistors and positive pulses turn on
NMOS transistors. Alternatively, if a signal includes pos-
itive pulses, then the positive pulses of the signal may
be used to turn off a PMOS transistor.

[0024] The datadriving part 120 receives the data driv-
ing control signals DCS from the timing controller 150.
The data driving part 120 that has received the data driv-
ing control signals DCS generates data signals to be sup-
plied to the data lines D 1 to Dm in synchronization with
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the scan signals.

[0025] The display region 130 receives power from a
first power source ELVDD and a second power source
ELVSS and supplies the power to the pixels 140. The
pixels 140 that have received power from the first power
source ELVDD and the second power source ELVSS
generate light components corresponding to the data sig-
nals. The emission times, or duration of emission, of the
pixels 140 are controlled by the emission control signals.
[0026] FIG. 3is a schematic circuit diagram illustrating
a first embodiment pixel according to the present inven-
tion. The first embodiment pixel 140 may be included in
the display device of the first embodiment of the present
invention that is shown FIG. 2. For convenience sake, a
pixel 140 coupled to an mth data line Dm, an nth scan
line Sn, an (n-1)th scan line Sn-1, and an nth emission
control line En is illustrated in FIG. 3.

[0027] The pixel 140 includes a pixel circuit 142 that
is coupled to the OLED, and also to the data line Dm, the
scan lines Sn-1 and Sn, and the emission control line En
to control the amount of current supplied to the OLED.
[0028] An anode electrode of the OLED is coupled to
the pixel circuit 142 and a cathode electrode of the OLED
is coupled to the second power source ELVSS. The volt-
age value of the second power source ELVSS is set to
be smaller than the voltage value of the first power source
ELVDD. The OLED generates light with brightness cor-
responding to the amount of current supplied by the pixel
circuit 142.

[0029] The pixel circuit 142 controls the amount of cur-
rent supplied to the OLED in response to the data signal
supplied to the data line Dm when a scan signal is sup-
plied to the scan line Sn. The pixel circuit 142 includes
first to sixth transistors M11, M12, M 13, M14, M 15, M16
and a storage capacitor C1st.

[0030] A first electrode of the second transistor M12 is
coupled to the data line Dm and a second electrode of
the second transistor M12 is coupled to a first node N11.
A gate electrode of the second transistor M12 is coupled
to the nth scan line Sn. When the scan signal is supplied
to the nth scan line Sn, the second transistor M12 is
turned on to supply the data signal supplied from the data
line Dm to the first node N11.

[0031] Afirstelectrode of the firsttransistor M11 is cou-
pled to the first node N11 and a second electrode of the
first transistor M11 is coupled to a first electrode of the
sixth transistor M16. A gate electrode of the first transistor
M11 is coupled to the storage capacitor C1st. The first
transistor M11 supplies the current corresponding to the
voltage charged in the storage capacitor C1st to the
OLED.

[0032] A first electrode of the third transistor M13 is
coupled to the second electrode of the first transistor M11
and a second electrode of the third transistor M13 is cou-
pled to the gate electrode of the first transistor M11. A
gate electrode of the third transistor M13 is coupled to
the nth scan line Sn. When the scan signal is supplied
to the nth scan line Sn, the third transistor M 13 is turned
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on, the first transistor M11 serves as a diode, and current
flow is established through the first transistor M11.
[0033] A gate electrode of the fourth transistor M14 is
coupled to the (n-1)th scan line Sn-1 and a first electrode
of the fourth transistor M14 is coupled to one terminal of
the storage capacitor C1st and the gate electrode of the
first transistor M11. A second electrode of the fourth tran-
sistor M14 is coupled to an initialization power source
Vint. When the scan signal is supplied to the (n-1)th scan
line Sn-1, the fourth transistor M14 is turned on to change
the voltages of the terminal of the storage capacitor C1st
coupled to the fourth transistor M14 and the gate elec-
trode of the first transistor M11 to the voltage of the ini-
tialization power source Vint.

[0034] Afirstelectrode of the fifth transistor M15is cou-
pled to the first power source ELVDD and a second elec-
trode of the fifth transistor M15 is coupled to the first node
N11. A gate electrode of thefifth transistor M15 is coupled
tothe emission control line En. When the emission control
signal is not being supplied by the emission control line
En, the fifth transistor M15 is turned on to electrically
connect the first power source ELVDD and the first node
N11 to each other.

[0035] The first electrode of the sixth transistor M16 is
coupled to the second electrode of the first transistor M11
and a second electrode of the sixth transistor M16 is cou-
pled to the anode electrode of the OLED. A gate electrode
of the sixth transistor M16 is coupled to the emission
control line En. When the emission control signal is not
being supplied, the sixth transistor M16 is turned on to
supply the current supplied by the first transistor M11 to
the OLED.

[0036] The operation of the pixel 140 will be described
in detail with reference to waveforms of FIG. 4. FIG. 4
shows the waveforms of the signals applied to the (n-1)
th scan line Sn-1, the nth scan line Sn, and the nth emis-
sion control line En. First, a scan signal is supplied to the
(n-1)th scan line Sn-1 so that the fourth transistor M14
is turned on. When the fourth transistor M14 is turned
on, the voltage of the initialization power source Vint is
supplied to one terminal of the storage capacitor C1st
and the gate terminal of the first transistor M11, that are
both coupled to the first electrode of the fourth transistor
M14. That is, when the fourth transistor M14 is turned
on, the voltages of one terminal of the storage capacitor
C1st and the gate terminal of the first transistor M11 are
initialized to the voltage of the initialization power source
Vint. For the exemplary embodiment shown in FIG. 3,
the voltage value of the initialization power source Vint
is set to be smaller than the voltage value of the data
signal.

[0037] Then, the scansignalis supplied to the nth scan
line Sn. When the scan signal is supplied to the nth scan
line Sn, the second and third transistors M12, M13 are
turned on. When the third transistor M13 is turned on,
current flows through the first transistor M11 so that the
first transistor M11 serves as a diode. When the second
transistor M12 is turned on, the data signal supplied to
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the data line Dm is supplied to the first node N11 through
the second transistor M12. At this time, because the volt-
age at the gate of the first transistor M11 is initialized to
the voltage of the initialization power source Vint and
because the voltage of Vint is set to be lower than the
voltage of the data signal supplied to the first node N11,
the first transistor M11 is turned on.

[0038] When the first transistor M11 is turned on, the
data signal applied to the first node N11 is supplied to
the terminal of the storage capacitor C1st, that is coupled
to the gate of the first transistor M11, through the first
and third transistors M11, M13. The data signal is sup-
plied to the storage capacitor C1st through the first tran-
sistor M11 which serves as a diode and through which
current flows. Therefore, the voltage corresponding to
the data signal and a threshold voltage of the first tran-
sistor M11 is charged in the storage capacitor C1st.
[0039] After the voltage corresponding to the data sig-
nal and the threshold voltage of the first transistor M11
is charged in the storage capacitor C1st, supply of the
emission control signal is stopped so that the fifth and
sixth transistors M15, M16 are turned on. When the fifth
and sixth transistors M15, M16 are turned on, a current
path from the first power source ELVDD to the OLED is
formed. In this case, the first transistor M11 controls the
amount of current that flows from the first power source
ELVDD tothe OLED to correspond to the voltage charged
in the storage capacitor C1st.

[0040] Asdescribed above, the voltage corresponding
to the data signal and the threshold voltage of the first
transistor M11 is charged in the storage capacitor C1st
included in the pixel 140. The voltages charged in the
storage capacitors C1st of different pixels 140 may be
different because threshold voltages of the first transis-
tors M11 used in each pixel may be different from one
another. However, the threshold voltage is included in
the voltage charging the capacitor. As a result, it is pos-
sible to control the amount of current that flows to the
OLED regardless of the threshold voltage of the first tran-
sistor M11. Therefore, various pixels 140 according to
the first embodiment of the present invention can display
an image with substantially uniform brightness regard-
less of the threshold voltages of the first transistors M11
used in each of the pixels 140.

[0041] However, in the pixel 140 according to the first
embodiment of the present invention, undesired leakage
current may originate from the gate terminal of the first
transistor M11. To be specific, when the fourth transistor
M14 is off, the voltage of the gate electrode of the first
transistor M11 is different from the voltage of the initial-
ization power source Vint. As described above, when the
voltage of the gate electrode of the first transistor M11 is
different from the voltage of the initialization power
source Vint, although the fourth transistor M14 is turned
off, a leakage current is generated that changes the volt-
age of the gate electrode of the first transistor M11. That
is, in the pixel 140 illustrated in FIG. 3, the voltage of the
gate electrode of the first transistor M11 is changed by
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the leakage current through the fourth transistor M14 so
that an image with desired brightness is not displayed.
[0042] FIG. 5 illustrates an organic light emitting dis-
play device according to a second embodiment of the
present invention.

[0043] The organic light emitting display device ac-
cording to the second embodiment of the present inven-
tion includes a scan driving part 210, a data driving part
220, a display region 230, and a timing controller 250.
The scan driving part 210 drives first scan lines S 11 to
S1n, second scan lines S21 to S2n, and emission control
lines E1to En. The data driving part 220 drives data lines
D1 to Dm. The display region 230 includes pixels 240
formed in regions partitioned by the first scan lines S 11
to S1n, the second scan lines S21 to S2n, and the data
lines D1 to Dm. The timing controller 250 controls the
scan driving part 210 and the data driving part 220.
[0044] Thetiming controller 250 generates data driving
control signals DCS and scan driving control signals SCS
in response to synchronizing signals supplied from the
outside of the display device. The data driving control
signals DCS generated by the timing controller 250 are
supplied to the data driving part 220 and the scan driving
control signals SCS generated by the timing controller
250 are supplied to the scan driving part 210. The timing
controller 250 supplies data Data supplied from the out-
side to the data driving part 220.

[0045] The scan driving part 210 receives the scan
driving control signals SCS from the timing controller 250.
The scan driving part 210 that has received the scan
driving control signals SCS supplies a first scan signal
to the first scan lines S11 to S1n and supplies a second
scan signal to the second scan lines S21 to S2n. The
first scan signals may be supplied to the first scan lines
S11 to S1nin a sequential manner. Similarly, the second
scan signals may be supplied to the second scan lines
S21 to S2nin a sequential manner. The first and second
scan signals supplied to the same pixel 240 are supplied
at substantially the same point in time and a width or
duration of the first scan signal is set to be larger than a
width of the second scan signal. Thus, the first scan signal
lasts longer than the second scan signal. The scan driving
part 210 generates emission control signals in response
to the scan driving control signals SCS and supplies the
generated emission control signals to the emission con-
trol lines E1 to En. The emission control signals are sup-
plied to overlap the first scan signals. Further, the width
or duration of the emission control signal is set to be
larger than the width of the first scan signal.

[0046] The datadriving part 220 receives the data driv-
ing control signals DCS from the timing controller 250.
The data driving part 220, that has received the data driv-
ing control signals DCS, generates data signals and sup-
plies the generated data signals to the data lines D1 to
Dm in synchronization with the first and second scan sig-
nals.

[0047] The display region 230 receives power from a
first power source ELVDD, a second power source
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ELVSS and an initialization power source Vint located
outside the display region 230. The display region 230
supplies the power from the first power source ELVDD,
the second power source ELVSS, and the initialization
power source Vint to the pixels 240. The pixels 240 that
have received power from the first power source ELVDD,
the second power source ELVSS, and the initialization
power source Vint, generate light components corre-
sponding to the data signals. The emission times, includ-
ing the time of commencing the emission and the duration
of emission, of the pixels 240 are controlled by the emis-
sion control signals.

[0048] FIG. 6 is a circuit diagram illustrating a second
embodiment of a pixel 240 according of the present in-
vention. The second embodiment pixel 240 may be in-
cluded in the display device of the second embodiment
ofthe presentinvention shown in FIG. 5. For convenience
sake, a pixel coupled to an mth data line Dm, an nth first
scan line S1n, an nth second scan line S2n, and an nth
emission control line En is illustrated in FIG. 6.

[0049] The pixel 240 according to the second embod-
iment of the present invention includes a pixel circuit 242
coupled to an OLED, the data line Dm, the first and sec-
ond scan lines S1n, S2n, and the emission control line
En to control the amount of current supplied to the OLED.
[0050] The anode electrode of the OLED is coupled to
the pixel circuit 242 and the cathode electrode of the
OLED is coupled to the second power source ELVSS.
The voltage value of the second power source ELVSS
is set to be smaller than the voltage value of the first
power source ELVDD. The OLED generates light with
brightness corresponding to the amount of current sup-
plied by the pixel circuit 242.

[0051] The pixel circuit 242 receives the data signal
from the data line Dm when the scan signals are supplied
to the first and second scan lines S1n and S2n. The pixel
circuit 242 controls the amount of current supplied to the
OLED in response to the data signal. To provide a con-
trolled current to the OLED, the pixel circuit 242 includes
first to sixth transistors M21, M22, M23, M24, M25, M26
and a storage capacitor C2st.

[0052] A first electrode of the second transistor M22 is
coupled to the data line Dm and a second electrode of
the second transistor M22 is coupled to a first node N21.
A gate electrode of the second transistor M22 is coupled
to the first scan line S1n. The second transistor M22 is
turned on when the first scan signal is supplied to the
first scan line S1n. When turned on, the second transistor
M22 supplies the data signal, that is supplied to the data
line Dm, to the first node N21.

[0053] Afirstelectrode of the firsttransistor M21 is cou-
pled to the first power source ELVDD and a second elec-
trode of the first transistor M21 is coupled to a first elec-
trode of the sixth transistor M26. A gate electrode of the
first transistor M21 is coupled to a second node N22. The
first transistor M21 supplies the current corresponding to
the voltage applied to the second node N22 to the OLED.
The current supplied by the first transistor M21 to the
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OLED corresponds to and is controlled by the voltage at
the second node N22.

[0054] A first electrode of the third transistor M23 is
coupled to the second electrode of the first transistor M21
and a second electrode of the third transistor M23 is cou-
pled to the gate electrode of the first transistor M21. A
gate electrode of the third transistor M23 is coupled to
the first scan line S1n. The third transistor M23 is turned
on when the first scan signal is supplied to the first scan
line S1n. When the third transistor M23 is turned on, the
first transistor M21 serves as a diode.

[0055] A first electrode of the fourth transistor M24 is
coupled to the second electrode of the first transistor M21
and a second electrode of the fourth transistor M24 is
coupled to the initialization power source Vint. A gate
electrode of the fourth transistor M24 is coupled to the
second scan line S2n. The fourth transistor M24 is turned
on whenthe second scan signal is supplied to the second
scan line S2n.

[0056] Afirstelectrode of the fifth transistor M25 is cou-
pled to the first node N21 and a second electrode of the
fifth transistor M25 is coupled to the initialization power
source Vint. A gate electrode of the fifth transistor M25
is coupled to the emission control line En. In the exem-
plary embodiment shown, the fifth transistor M25 is
turned on when the emission control signal is not being
supplied by the emission control line En. When turned
on, the fifth transistor M25 changes the voltage value of
the first node N21 to the voltage value of the initialization
power source Vint.

[0057] The first electrode of the sixth transistor M26 is
coupled to the second electrode of the first transistor M21
and a second electrode of the sixth transistor M26 is cou-
pled to the anode electrode of the OLED. A gate electrode
of the sixth transistor M26 is coupled to the emission
control line En. In the exemplary embodiment shown, the
sixth transistor M26 is turned on when the emission con-
trol signal is not supplied. When turned on, the sixth tran-
sistor M26 supplies the current supplied by the first tran-
sistor M21 to the OLED.

[0058] The storage capacitor C2stis provided between
the first node N21 and the second node N22 to be
charged to a voltage established between these two
nodes N21, N22.

[0059] The operations of the pixel 240 will be described
in detail with reference to the waveforms of FIG. 7. Wave-
forms of FIG. 7 include a second scan signal being ap-
plied to the second scan line S2n, afirst scan signal being
applied to the first scan line S1n, and an emission control
signal being applied to the emission control line En. First,
the emission control signal is supplied to the emission
control line En during afirst period T1. When the emission
control signal is being supplied to the emission control
line En, the fifth and sixth transistors M25, M26 are turned
off.

[0060] Inthe exemplary embodiments shown, the tran-
sistors are shown as PMOS ftransistors that are turned
on by a negative gate to source voltage and turned off
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by a positive gate to source voltage. Also, in the exem-
plary embodiment shown, the emission control signal be-
ing supplied to the emission control line En is shown to
be a positive signal. Accordingly, application of the pos-
itive signal to the emission control line turns off the PMOS
transistors. In alternative embodiments, other types of
transistors, for example NMOS transistors, may be used
which are turned on and off by signals different from those
shown.

[0061] In the embodiment shown, while the first scan
signal is supplied during periods T2 and T3, the second
scan signal is supplied only during the period T2. In other
words, the first and second scan signals of the second
embodiment coincide partially in time during the period
T2. After the fifth and sixth transistors M25, M26 are
turned off, the first scan signal is supplied to the first scan
line S1n and, at the same time, the second scan signal
is supplied to the second scan line S2n. When the first
scan signal is being supplied, the second and third tran-
sistors M22, M23 are turned on.

When the second scan signal is being supplied, the fourth
transistor M24 is turned on. When the second transistor
M22 is turned on, the data signal supplied to the data line
Dm is supplied to the first node N21. When the third and
fourth transistors M23, M24 are turned on together, the
voltage of the initialization power source Vint is supplied
to the second node N22. In the exemplary embodiment
shown, the voltage value of the initialization power source
Vintis set to be smaller than the voltage value of the data
signal.

[0062] Then, during a third period T3, supply of the
second scan signal to the second scan line S2n is
stopped. As a result, the fourth transistor M24 is turned
off. At this time, because current flows through the third
transistor M21 so that the first transistor M21 serves as
a diode, the voltage value of the second node N22 is
obtained by subtracting the threshold voltage value of
the first transistor M21 from the voltage value of the first
power source ELVDD. The storage capacitor C2st is
charged to the voltage difference between the first node
N21 and the second node N22.

[0063] Duringafourthperiod T4, supply ofthe firstscan
signal to the first scan line S1n is stopped. Then, the
second and third transistors M22, M23 are turned off.
[0064] During a fifth period T5, supply of the emission
control signal is stopped. Then, the fifth transistor M25
and the sixth transistor M26 are turned on. When the fifth
transistor M25 is turned on, the voltage value of the first
node N21 is reduced to the voltage value of the initiali-
zation power source Vint. That is, the voltage value of
the first node N21 is reduced from the voltage value of
the data signal to the voltage value of the initialization
power source Vint. In this case, because the third tran-
sistor M23 is off and the second node N22 is floating, the
voltage value of the second node N22 is reduced corre-
sponding to the reduction in the voltage value of the first
node N21 in order to maintain the same voltage differ-
ence between the two nodes N22, N21. For example,
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when the voltage at the first node N21 is reduced by the
voltage value of the data signal, then the voltage value
of the second node N22 is also reduced by the voltage
value of the data signal from its previous voltage value
that was obtained by subtracting the threshold voltage
value of the first transistor M21 from the voltage value of
the first power source ELVDD.

[0065] Then, the first transistor M21 supplies current
corresponding to the value of the voltage applied to the
second node N22 to the OLED through the sixth transistor
M26 during the fifth period T5 so that light of controlled
brightness is generated by the OLED. The first to fifth
periods, T1, T2, T3, T4, T5 are consecutive in the exem-
plary embodiment of FIG. 7.

[0066] In the pixel 240 according to the second em-
bodiment of the present invention, the voltage value of
the second node N22 is initially set as the value obtained
by subtracting the threshold voltage value of the first tran-
sistor M21 from the voltage value of the first power source
ELVDD. The voltage value of the second node N22 is
subsequently reduced from the initially set voltage value
by the voltage value corresponding to the voltage value
of the data signal. The second node N22 is coupled to
the gate of the first transistor M21 and the voltage at the
second node N22 determines the amount of current sup-
plied to the OLED by the first transistor M21. As a result,
in the pixel 240 according to the second embodiment of
the present invention, it is possible to control the amount
of current that flows to the OLED regardless of the thresh-
old voltage value of the first transistor M21. Therefore,
the pixel 240 according to the second embodiment of the
present invention can display an image with substantially
uniform brightness regardless of the threshold voltage of
the first transistor M21.

[0067] In the pixel 240 according to the second em-
bodiment of the present invention, the fourth transistor
M24 that supplies the initialization power source Vint is
coupled to the second electrode of the first transistor
M21. Therefore, the leakage current through the fourth
transistor M24 is from the second electrode of the first
transistor M21. As aresult, leakage current does not flow
from the second node N22 that is the gate electrode of
the first transistor M21 to the initialization power source
Vint so that it is possible to display an image with desired
brightness.

[0068] As described above, in the pixel according to
the embodiments of the presentinvention and the organic
light emitting display device using the same, the amount
of current that flows to the OLED is controlled regardless
of the threshold voltage of the first transistor. Therefore,
itis possible to display an image with uniform brightness.
According to the present invention, because the fourth
transistor for supplying the initialization power source is
coupled to the second electrode of the first transistor, it
is possible to reduce or prevent leakage current flowing
from the gate electrode of the first transistor so that it is
possible to display an image with desired brightness.
[0069] Although certain embodiments of the present
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invention have been shown and described, it would be
appreciated by those skilled in the art that changes might
be made in this embodiment without departing from the
scope of the invention, which is defined in the claims and
their equivalents.

Claims
1. A pixel comprising:

an organic light emitting diode;

a storage capacitor having a first terminal and a
second terminal;

a first transistor coupled to the second terminal
of the storage capacitor for supplying a current
from a first power source to a second power
source through the organic light emitting diode,
the current corresponding to a voltage at the
second terminal of the storage capacitor, the first
transistor having a first electrode coupled to the
first power source;

a second transistor coupled between a data line
and the first terminal of the storage capacitor
and arranged to be controlled by a first scan sig-
nal supplied to a first scan line;

a third transistor coupled between the second
terminal of the storage capacitor and a second
electrode of the first transistor and arranged to
be controlled by the first scan signal;

a fourth transistor coupled between the second
electrode of the first transistor and an initializa-
tion power source and arrangd to be controlled
by a second scan signal supplied to a second
scan line; and

a fifth transistor coupled between the first termi-
nal of the storage capacitor and the initialization
power source and arranged to be controlled by
an emission control signal supplied to an emis-
sion control line.

2. A pixel according to claim 1, further comprising a
sixth transistor coupled between the second elec-
trode of the first transistor and the organic light emit-
ting diode, the sixth transistor arranged to be con-
trolled by the emission control signal.

3. Apixelaccordingtoclaim 2, wherein the second scan
signal is arragned to be supplied during a portion of
a period of supplying the first scan signal to supply
the initialization voltage through the fourth transistor
to the second terminal of the storage capacitor while
a data signal is being supplied through the second
transistor to the first terminal of the storage capacitor.

4. A pixel according to claim 3, wherein after supplying
the second scan signal has stopped, the pixel is ar-
ranged such that a voltage at the second terminal of
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the storage capacitor is obtained by subtracting a
threshold voltage of the first transistor from a voltage
of the first power source.

A pixel according to claim 4,

wherein this pixel is arranged such that the emission
control signal is supplied during periods when at
least one of the first scan signal and the second scan
signal is being supplied, and

wherein the fifth transistor and the sixth transistor
are turned off in response to the emission control
signal.

A pixel according to claim 5, wherein the initialization
voltage is smaller than a voltage of the data signal.

A pixel according to claim 6, wherein the second ter-
minal of the storage capacitor is arranged to be float-
ing when the supply of thefirst scan signal is stopped.

A pixel according to claim 7,

wherein the voltage at the first terminal of the storage
capacitor is reduced to the initialization voltage when
the fifth transistor is turned on, and

wherein the voltage at the second terminal of the
storage capacitor is reduced corresponding to the
reduction in the voltage at the first terminal of the
storage capacitor.

An organic light emitting display device comprising:

a scan driving part for supplying first scan sig-
nals to first scan lines, supplying second scan
signals to second scan lines, and supplying
emission control signals to emission control
lines;

a data driving part for supplying data signals to
data lines; and

a display region including a pixel according to
any one of claims 1 to 8, wherein the pixel is
coupled to a first scan line, to a second scan
line, to and a data line.

An organic light emitting display device according to
claim 9,

wherein the supplying of the first scan signal to the
first scan line is arranged to begin substantially si-
multaneously with the supplying of the second scan
signal to the second scan line, and

wherein a duration of the supplying of the first scan
signal to the first scan line is longer than a duration
of the supplying of the second scan signal to the
second scan line.

An organic light emitting display device according to
claim 10,

wherein a period of the supplying of the emission
control signal to the emission control line is arranged
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12,

13.

14,

to overlap a period of the supplying of the first scan
signal to the first scan line, and

wherein a duration of the supplying of the emission
control signal to the emission control line is arranged
to be longer than the duration of the supplying of the
first scan signal to the first scan line.

An organic light emitting display device according to
any one of claims 9 to 11, wherein the scan driver is
arranged to sequentially supply the first scan signals
to the first scan lines, to sequentially supply the sec-
ond scan signals to the second scan lines, and to
sequentially supply the emission control signals to
the emission control lines.

A method for driving an organic light emitting diode
in a pixel circuit of an organic light emitting display
device, the pixel circuit including a driving transistor
for providing a driving current corresponding to a da-
ta voltage to the organic light emitting diode, an ini-
tialization transistor for providing a reference voltage
tothe driving transistor, a data transistor for providing
the data voltage to the driving transistor, a diode-
coupling switch for diode coupling the driving tran-
sistor, and a capacitor having a first terminal and a
second terminal for providing a gate voltage corre-
sponding to the data voltage to the driving transistor,
the pixel circuit receiving power for generating the
driving current from a first power source, the method
comprising:

initializing the gate voltage of the driving tran-
sistor coupled to the second terminal of the ca-
pacitor by turning on the initialization transistor
to couple the gate of the driving transistor to the
reference voltage through the diode-coupling
switch;

supplying the data voltage to the first terminal
of the capacitor by turning on the data transistor;
charging the capacitor to a voltage including a
threshold voltage of the driving transistor and
the data voltage;

providing the driving current to the organic light
emitting diode through the driving transistor, the
driving current being controlled by the voltage
charged in the capacitor; and

providing a path for a leakage current leaking
during off periods of the initialization transistor
substantially from a drain electrode of the driving
transistor through the initialization transistor to
the reference voltage.

A method according to claim 13 wherein the provid-
ing the path for the leakage current is performed by
coupling the initialization transistor to the gate of the
driving transistor through the drain electrode of the
driving transistor.
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18.

19.
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The method according to claim 13 or 14, wherein the
charging of the capacitor to the voltage including the
threshold voltage of the driving transistor and the
data voltage includes:

charging the capacitor to a voltage of the first
power source minus the data voltage and minus
the threshold voltage of the driving transistor.

A method according to any one of claims 13 to 15,
wherein the charging of the capacitor to the voltage
including the threshold voltage of the driving transis-
tor and the data voltage includes:

reducing a voltage of the first power source by
the threshold voltage of the driving transistor by
supplying the voltage of the first power source
to the second terminal of the capacitor through
a diode-coupled driving transistor;

floating the second terminal of the capacitor by
turning off the diode-coupling switch; and
reducing the voltage at the first terminal of the
capacitor to the reference voltage by turning off
the data transistor and coupling the first terminal
to the reference voltage.

A method according to claim 16, wherein the provid-
ing of the driving current to the organic light emitting
diode through the driving transistor includes:

closing a switch on a path from the driving tran-
sistor to the organic light emitting diode substan-
tially simultaneously with the reducing of the
voltage at the first terminal of the capacitor to
the reference voltage.

A method according to any one of claims 13 to 17,
wherein the initializing of the gate voltage of the driv-
ing transistor of the capacitor and the supplying of
the data voltage to the first terminal of the capacitor
begin substantially simultaneously and are per-
formed during partially overlapping periods, and
wherein the initializing of the gate voltage of the driv-
ing transistor and the second terminal of the capac-
itor is stopped before the supplying of the data volt-
age to the first terminal of the capacitor is stopped.

A method according to claim 18, further comprising:

initializing the first terminal of the capacitor be-
fore initializing the gate voltage of the driving
transistor and the second terminal of the capac-
itor,

wherein the providing of the driving current to
the organic light emitting diode through the driv-
ing transistor is performed after a time delay oc-
curring after the supplying of the data voltage to
the first terminal of the capacitor is stopped.
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