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(54) Pixel and organic light emitting display device using the same

(57) An organic light emitting display device is capa-
ble of securing sufficient compensation period such that
a threshold voltage of a driving transistor may be com-
pensated. A pixel includes: an organic light emitting di-
ode; a second transistor for controlling an amount of cur-
rent supplied from a first power source to the organic light
emitting diode; a first capacitor having a first terminal
coupled to a gate electrode of the second transistor; a

first transistor coupled between a second terminal of the
first capacitor and a data line, and being configured to
turn on when a scan signal is supplied to a scan line; and
a third transistor coupled between a gate electrode and
a second electrode of the second transistor and having
a turning-on period that is not overlapped with that of the
first transistor. The third transistor is configured to turn
on for a longer time than the first transistor.
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Description

[0001] The present invention relates to a pixel and an
organic light emitting display device using the same.
[0002] Various flat panel displays (FPDs) with reduced
weight and volume as compared to cathode ray tube
(CRT) displays have been developed. The FPDs include
a liquid crystal display (LCD), a field emission display
(FED), a plasma display panel (PDP), and an organic
light emitting display device.
[0003] Among the FPDs, the organic light emitting dis-
play device displays an image using organic light emitting
diodes (OLED) that generate light by re-combination of
electrons and holes. The organic light emitting display
has a high response speed and low power consumption.
[0004] The organic light emitting display includes a plu-
rality of pixels arranged at crossing regions of data lines,
scan lines, and power lines in the form of a matrix. In
general, each of the pixels includes an OLED, at least
two transistors including a driving transistor, and at least
one capacitor.
[0005] The organic light emitting display device has
low power consumption. However, an amount of current
that flows to the OLED varies with the threshold voltage
variation of the driving transistor included in each of the
pixels, hence non-uniform displaying occurs. That is,
properties of the driving transistor included in each of the
pixels vary with the manufacturing process. Generally, it
is difficult to manufacture all transistors of the organic
light emitting display device to have the same properties
using current manufacturing technology. Therefore, the
threshold voltage variation of the driving transistors oc-
curs.
[0006] In order to solve the above-mentioned prob-
lems, a method of adding a compensation circuit having
a plurality of transistors and capacitors to respective pix-
els has been proposed. Each of the compensation cir-
cuits included in the respective pixels stores (or charges
to) a voltage corresponding to the threshold voltage of
the driving transistor to compensate variation of the driv-
ing transistor.
[0007] In order to realize a 3D image, a method of driv-
ing the conventional 60Hz period by dividing the 60Hz
period into 240Hz periods has been proposed. However,
in the case of the high speed driving higher than 240Hz,
the charging period of the threshold voltage of the driving
transistor becomes shorter, and therefore it is not possi-
ble or very difficult to compensate for the threshold volt-
age of the driving transistor.
[0008] Accordingly, aspects of embodiments accord-
ing to the present invention are directed toward a pixel
capable of sufficiently securing a compensating period
of a threshold voltage and an organic light emitting dis-
play device using the same.
[0009] In order to achieve the foregoing and/or other
aspects of the present invention, according to an embod-
iment of the present invention, there is provided a pixel
including: an organic light emitting diode having a cath-

ode electrode coupled to a second power source; a sec-
ond transistor for controlling an amount of current sup-
plied from a first power source to the organic light emitting
diode, the first power source being coupled to a first elec-
trode of the second transistor; a first capacitor having a
first terminal coupled to a gate electrode of the second
transistor; a first transistor coupled between a second
terminal of the first capacitor and a data line, the first
transistor being configured to turn on when a scan signal
is supplied to a scan line; and a third transistor coupled
between a gate electrode and a second electrode of the
second transistor, the third transistor being configured to
have a turning-on period that is not overlapped with that
of the first transistor, wherein the third transistor is con-
figured to turn on for a longer time than the first transistor.
[0010] The pixel may further include a fourth transistor
coupled between a reference power source and the sec-
ond terminal of the first capacitor, the fourth transistor
and the third transistor being configured to turn on and
off at a same time; and a fifth transistor coupled between
the second electrode of the second transistor and the
organic light emitting diode, the fifth transistor being con-
figured to have a turning-on period partially overlapped
with that of the third transistor. The turning-on period of
the first transistor may be overlapped with that of the fifth
transistor. The first transistor may be configured to turn
on after the fifth transistor is turned off. The fifth transistor
may be configured to turn on after the third transistor is
turned on. A turning-on period of the fifth transistor may
be overlapped with a turning-on period of the third tran-
sistor for a period exceeding one horizontal period. The
fifth transistor and the third transistor may be configured
to turn on for a period longer than three horizontal peri-
ods.
[0011] In order to achieve the foregoing and/or other
aspects of the present invention, according to an embod-
iment of the present invention, there is provided an or-
ganic light emitting display device including: a scan driver
for sequentially supplying scan signals to scan lines and
for sequentially supplying light emission control signals
to light emission control lines; a control line driver for
sequentially supplying control signals to control lines,
each of the control signals having a duration longer than
that of a corresponding one of the scan signals; a data
driver for supplying data signals to data lines, the data
signals being synchronized with the scan signals; and
pixels at crossing regions of the scan lines and the data
lines; wherein an i,h pixel of the pixels includes: an organic
light emitting diode having a cathode electrode coupled
to a second power source; a second transistor for con-
trolling an amount of current supplied from a first power
source to the organic light emitting diode, the first power
source being coupled to a first electrode of the second
transistor; a first capacitor having a first terminal coupled
to a gate electrode of the second transistor; a first tran-
sistor coupled between a second terminal of the first ca-
pacitor and a data line of the data lines, the first transistor
being configured to turn on when a scan signal of the
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scan signals is supplied to an ith scan line of the scan
lines; and a third transistor coupled between a gate elec-
trode and a second electrode of the second transistor,
the third transistor being configured to turn on when a
control signal of the control signals is supplied to an ith

control line of the control lines, wherein the control signal
supplied to the ith control line is supplied before the scan
signal is supplied to the ith scan line such that the control
signal supplied to the ith control line is not overlapped
with the scan signal supplied to the ith scan line.
[0012] The scan driver may be configured to supply a
light emission control signal of the light emission control
signals to the ith light emission control line of the light
emission control lines, the light emission control signal
being partially overlapped with the control signal and hav-
ing the same duration as that of the control signal. The
light emission control signal supplied to the ith light emis-
sion control line may be overlapped with the control signal
supplied to the ith control line for a period exceeding one
horizontal period. Each of the light emission control signal
and the control signal may have a duration longer than
three horizontal periods. The organic light emitting dis-
play device may further include: a fourth transistor cou-
pled between a reference power source and the first ca-
pacitor, the fourth transistor being configured to turn on
when the control signal is supplied to the ith control line;
a fifth transistor coupled between the second electrode
of the second transistor and the organic light emitting
diode, the fifth transistor being configured to turn off when
the light emission control signal is supplied to the ith light
emission control line; and a second capacitor coupled
between the second terminal of the first capacitor and
the first power source.
[0013] In order to achieve the foregoing and/or other
aspects of the present invention, according to another
embodiment of the present invention, there is provided
an organic light emitting display device including: a scan
driver for sequentially supplying scan signals to scan
lines and for sequentially supplying light emission control
signals to light emission control lines, each of the scan
signals having a duration longer than k horizontal periods
and each of the emission control signals having a dura-
tion longer than that of a corresponding one of the scan
signals; a data driver for supplying data signals to data
lines, the data signals being synchronized with the scan
signals; and pixels at crossing regions of the scan lines
and the data lines; wherein an ith pixel of the pixels in-
cludes: an organic light emitting diode having a cathode
electrode coupled to a second power source; a second
transistor for controlling an amount of current flowing
from a first power source to the organic light emitting
diode, the first power source being coupled to a first elec-
trode of the second transistor; a first capacitor having a
first terminal coupled to a gate electrode of the second
transistor; a first transistor coupled between a second
terminal of the first capacitor and the data line, the first
transistor being configured to turn on when a first scan
signal of the scan signals is supplied to an ith scan line

of the scan lines; a third transistor coupled between a
gate electrode and a second electrode of the second tran-
sistor, the third transistor being configured to turn on
when a second scan signal of the scan signals is supplied
to an (i-k)th scan line of the scan lines; and a fifth transistor
coupled between the second electrode of the second
transistor and the organic light emitting diode, the fifth
transistor being configured to turn off when a light emis-
sion control signal of the light emission control signals is
supplied to an ith light emission control line of the light
emission control lines, wherein the light emission control
signal supplied to the ith light emission control line is par-
tially overlapped with the second scan signal supplied to
the (i-k)th scan line and is completely overlapped with the
first scan signal supplied to the ith scan line.
[0014] The organic light emitting display device may
further include: a fourth transistor coupled between a ref-
erence power source and the second terminal of the first
capacitor, the fourth transistor being configured to turn
on when a control signal is supplied to the ith control line;
and a second capacitor coupled between the second ter-
minal of the first capacitor and the first power source.
[0015] According to the organic light emitting display
device of the present invention, the threshold voltage of
the driving transistor can be compensated for in a period
exceeding one horizontal period, and therefore an image
with desired brightness can be displayed.
[0016] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.

FIG. 1 is a schematic block diagram illustrating an
organic light emitting display device according to an
embodiment of the present invention;
FIG. 2 is a diagram illustrating a driving method ac-
cording to an embodiment of the present invention;
FIG. 3 is a circuit diagram illustrating a pixel accord-
ing to a first embodiment of the present invention;
FIGs. 4 and 5 are timing diagrams illustrating the
driving method of FIG. 2;
FIG. 6 is a circuit diagram illustrating a pixel accord-
ing to a second embodiment of the present invention;
FIG. 7 is a timing diagram illustrating a method of
driving the pixel of FIG. 6;
FIG. 8 is a circuit diagram illustrating a pixel accord-
ing to a third embodiment of the present invention;
and
FIG. 9 is a timing diagram illustrating a method of
driving the pixel of FIG. 8.

[0017] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a
first element is described as being coupled or connected
to a second element, the first element may be directly
coupled to the second element or indirectly coupled to
the second element via one or more third elements. Fur-
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ther, some of the elements that are not essential to a
complete understanding of the invention are omitted for
clarity. Also, like reference numerals refer to like ele-
ments throughout.
[0018] Hereinafter, embodiments will be described in
detail with reference to FIGs. 1 to 9.
[0019] FIG. 1 is a schematic block diagram illustrating
an organic light emitting display device according to an
embodiment of the present invention.
[0020] Referring to FIG. 1, the organic light emitting
display device includes pixels 140 positioned at crossing
regions of scan lines S1 to Sn, light emission control lines
E1 to En, control lines CL1 to CLn, and data lines D1 to
Dm; a display unit 130 including the pixels 140 that are
arranged in the form of a matrix; a scan driver 110 for
driving the scan lines S1 to Sn and the light emission
control lines E1 to En; a data driver 120 for driving the
data lines D1 to Dm; a control line driver 160 for driving
the control lines CL1 to CLn; and a timing controller 150
for controlling the scan driver 110, the data driver 120,
and the control line driver 160.
[0021] The control line driver 160 sequentially supplies
control signals to the control lines CL1 to CLn. Here, a
control signal supplied to an ith control line CLi (i is a
natural number) is not overlapped with a scan signal sup-
plied to an ith scan line Si. For example, the control signal
supplied to the ith control line CLi is supplied before the
scan signal is supplied to the ith scan line Si. The pixels
140 receive the control signals and store a voltage cor-
responding to a threshold voltage of driving transistors
for a part of a period when the control signals are sup-
plied. The control line driver 160 supplies control signals
having a duration longer than three horizontal periods
3H such that the threshold voltage of the driving transis-
tors included in the respective pixels 140 can be stably
compensated.
[0022] The scan driver 110 sequentially supplies scan
signals to the scan lines S1 to Sn and light emission con-
trol signals to the light emission control lines E1 to En.
Here, a light emission control signal supplied to an ith

light emission control line Ei is overlapped with the scan
signal supplied to an ith scan line Si. The light emission
control signal supplied to the ith light emission control line
Ei is set to have the same duration as that of the control
signal and is overlapped with the control signal supplied
to an ith control line CLi in a partial period. For example,
the light emission control signal supplied to the ith light
emission control line Ei is overlapped with the control
signal supplied to the ith control line CLi for the remaining
period except for the period when the light emission con-
trol signal is overlapped with the scan signal. That is, the
light emission control signal and the control signal par-
tially overlap. Here, the control signal and the scan signal
are set to a suitable voltage for turning on the transistors
included in the pixels 140, and the light emission control
signal is set to a suitable voltage for turning off the tran-
sistors included in the pixels 140.
[0023] The data driver 120 supplies data signals to the

data lines D1 to Dm to be synchronized with the scan
signals. Here, the data driver 120 supplies left data, black
data, and right data at different time such that a 3D image
can be displayed in the display unit 130. This will be de-
scribed later in more detail.
[0024] The timing controller 150 controls the scan driv-
er 110, the data driver 120, and the control line driver
160 in response to the synchronization signal that is sup-
plied from the outside.
[0025] The display unit 130 includes the pixels 140
formed at the crossing regions of the scan lines S1 to Sn
and the data lines D1 to Dm. The pixels 140 receive a
first power source ELVDD, a second power source
ELVSS, and a reference power source Vref from the out-
side. The pixels 140 control the amount of current flowing
from the first power source ELVDD to the second power
source ELVSS via the OLED included in each of the pix-
els 140 in response to the data signals.
[0026] FIG. 2 is a diagram illustrating a driving method
according to an embodiment of the present invention.
[0027] Referring to FIG. 2, in 240Hz driving, one frame
corresponds to 1/240 seconds (approximately 4.167ms),
and in 60Hz driving, one frame corresponds to 1/60 sec-
ond (approximately 16.67ms). That is, one 60Hz frame
may be divided into four frames in 240Hz driving. In FIG.
2, a period corresponding to one frame is divided into a
first period T1 and a second period T2.
[0028] The pixels 140 are set to non-light emission
state for the first period T1 while the threshold voltages
of the driving transistors that are included in the respec-
tive pixels 140 are compensated for. In addition, voltages
corresponding to the data signals may be stored at the
respective pixels 140 for the first period T1.
[0029] The respective pixels 140 generate light with
brightness corresponding to the voltages of the data sig-
nals, which are stored for an early period of the first period
T1 or the second period T2, for the second period T2.
[0030] In FIG. 2, the left data, the black data, the right
data, and the black data are sequentially supplied for four
frame periods. In other words, one frame period of 60Hz
driving is divided into four frame periods of 240Hz driving.
The left data is supplied to the respective pixels 140 for
a first frame period of the four frame periods, and the
black data is supplied to the respective pixels 140 for the
second frame period. The right data is supplied to the
respective pixels 140 for the third frame period, and the
black data is supplied to the respective pixels 140 for the
fourth frame period.
[0031] Here, light is supplied to the left-side lens of
glasses for the period when the left data is supplied, and
is supplied to the right-side lens of the glasses for the
period when the right data is supplied. In this case, a user
wearing such glasses may perceive a 3D image dis-
played on the display unit 130 corresponding to the light
alternately supplied to the left-side and right-side lenses
of the glasses.
[0032] In FIG. 2, the black data is supplied between
the left data and the right data. When the black data is
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supplied for one frame between the left data and the right
data, the glasses are operated such that two operations,
of which the left-side lens on/the right-side lens off and
the left-sided lens off/the right-sided lens on, alternate
without an overall off period (e.g., both left/right sides off)
so that it is possible to prevent the images of the left data
and the right data from being overlapped and perceived
by the user.
[0033] FIG. 3 is a circuit diagram illustrating a pixel
according to a first embodiment of the present invention.
For example, the pixel coupled to the nth scan line Sn
and the mth data line Dm will be illustrated.
[0034] Referring to FIG. 3, the pixel 140 according to
the first embodiment of the present invention includes an
organic light emitting diode OLED and a pixel circuit 142
for controlling an amount of current supplied to the OLED.
[0035] The OLED generates light with brightness cor-
responding to the current supplied from the pixel circuit
142. For example, the OLED generates red, green, or
blue light with brightness corresponding to the amount
of current supplied from the pixel circuit 142.
[0036] The pixel circuit 142 receives a data signal
when the scan signal is supplied to the scan line Sn, and
stores a voltage corresponding to the threshold voltage
of the second transistor M2 (e.g., a driving transistor) for
a period when the control signal, supplied to the control
line CLn, and the light emission control signal, supplied
to the light emission control line En, are overlapped with
each other. To this end, the pixel circuit 142 includes first,
second, third, fourth, and fifth transistors M1 to M5, a first
capacitor C1, and a second capacitor C2.
[0037] A first electrode of the first transistor M1 is cou-
pled to the data line Dm, and a second electrode of the
first transistor M1 is coupled to the first node N1. A gate
electrode of the first transistor M1 is coupled to the scan
line Sn. The first transistor M1 is turned on to electrically
couple the data line Dm to the first node N1 when the
scan signal is supplied to the scan line Sn.
[0038] A first electrode of the second transistor M2 is
coupled to the first power source ELVDD, and a second
electrode of the second transistor M2 is coupled to the
first electrode of the fifth transistor M5. A gate electrode
of the second transistor M2 is coupled to the second node
N2. The second transistor M2 supplies a current corre-
sponding to a voltage supplied to the second node N2 to
the first electrode of the fifth transistor M5.
[0039] A second electrode of the third transistor M3 is
coupled to the second node N2, and a first electrode of
the third transistor M3 is coupled to the second electrode
of the second transistor M2. A gate electrode of the third
transistor M3 is coupled to the control line CLn. The third
transistor M3 is turned on to couple the second transistor
M2 in the form of a diode (e.g., diode-connected) when
the control signal is supplied to the control line CLn.
[0040] A first electrode of the fourth transistor M4 is
coupled to the reference power source Vref, and a sec-
ond electrode of the fourth transistor M4 is coupled to
the first node N1. A gate electrode of the fourth transistor

M4 is coupled to the control line CLn. The fourth transistor
M4 is turned on to supply the voltage of the reference
power source Vref to the first node N1 when the control
signal is supplied.
[0041] The first electrode of the fifth transistor M5 is
coupled to the second electrode of the second transistor
M2, and a second electrode of the fifth transistor M5 is
coupled to an anode electrode of the OLED. A gate elec-
trode of the fifth transistor M5 is coupled to the light emis-
sion control line En. The fifth transistor M5 is turned off
when the light emitting control signal (e.g., a high level
voltage) is supplied to the light emission control line En
and turned on when the light emitting control signal is not
supplied (e.g., a low level voltage).
[0042] The first capacitor C1 is coupled between the
first node N1 and the second node N2. The first capacitor
C1 stores a voltage between the first node N1 and the
second node N2. For example, the first capacitor C1
stores the voltage corresponding to the threshold voltage
of the second transistor M2.
[0043] The second capacitor C2 is coupled between
the first node N1 and the first power source ELVDD. The
second capacitor C2 stores a voltage between the first
node N1 and the first power source ELVDD. For example,
the second capacitor C2 stores the voltage correspond-
ing to the data signal.
[0044] FIG. 4 is a timing diagram illustrating a first em-
bodiment of the driving method of the pixel of FIG. 3. In
FIG. 4, the first period T1 of FIG. 2 is divided into a fourth
period T4 and a fifth period T5. A period immediately
before the first period T1 (for example, one horizontal
period 1H) is a third period T3.
[0045] Referring to FIG. 4, the control signal is supplied
to the control line CLn for the third period T3. When the
control signal (e.g., a low level voltage) is supplied to the
control line CLn, the fourth transistor M4 and the third
transistor M3 are turned off.
[0046] When the fourth transistor M4 is turned on, the
voltage of the reference power source Vref is supplied
to the first node N1. When the third transistor M3 is turned
on, the second transistor M2 is coupled in the form of a
diode. Here, since the fifth transistor M5 maintains the
turned-on state for the third period T3, the voltage of the
second node N2 is initialized to approximately the voltage
of the second power source ELVSS.
[0047] The light emission control signal (e.g., a high
level voltage) is supplied to the light emission control line
En for the fourth period T4 such that the fifth transistor
M5 is turned off. When the fifth transistor M5 is turned
off, the electrical coupling between the second node N2
and the OLED is interrupted. In this case, a voltage in
which the threshold voltage of the second transistor M2
is subtracted from the first power source ELVDD is ap-
plied to the second node N2 by the second transistor M2
that is coupled in the form of a diode. At this time, the
first capacitor C1 stores the voltage corresponding to a
voltage difference between the first node N1 and the sec-
ond node N2, that is, the threshold voltage of the second
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transistor M2.
[0048] The duration of the fourth period T4 is set to a
suitable duration to stably store the voltage correspond-
ing to the threshold voltage of the second transistor M2
at the first capacitor C1. In other words, durations of the
control signal and the light emission control signal are
set longer than three horizontal periods 3H so that the
compensation period T4 of the threshold voltage can be
sufficiently set. For example, the durations of the control
signal and the light emission control signal are controlled
such that the fourth period T4 is set to as a period ex-
ceeding 1H.
[0049] In the fifth period T5, the supply of the control
signal to the control line CLn is stopped, and the scan
signal is supplied to the scan line Sn. When the supply
of the control signal to the control line CLn is stopped,
the fourth transistor M4 is turned off. When the scan sig-
nal is supplied to the scan line Sn, the first transistor M1
is turned on.
[0050] When the first transistor M1 is turned on, the
data signal is supplied from the data line Dm to the first
node N1. At this time, the voltage of the first node N1 is
lowered down from the voltage of the reference power
source Vref to the voltage of the data signal, and the
second capacitor C2 stores the voltage corresponding
to the data signal.
[0051] After that, the light emission control signal is not
supplied to the light emission control line En for the sec-
ond period T2, and the fifth transistor M5 is turned on.
When the fifth transistor M5 is turned on, the second tran-
sistor M2 supplies the current corresponding to the volt-
ages stored at the first and second capacitors C1 and
C2 to the OLED.
[0052] Here, according to an embodiment of the
present invention, the scan signal, as illustrated in FIG.
5, may be supplied after the supply of the light emission
control signal to the light emission control line En is
stopped. That is, since the data signal is supplied to the
first node N1, the voltage corresponding to the data signal
can be stably stored at the second capacitor C2 regard-
less of the turning-on/off of the fifth transistor M5.
[0053] FIG. 6 is a circuit diagram illustrating a pixel
according to a second embodiment of the present inven-
tion. In the description with reference to FIG. 6, same
reference numerals are assigned to the same elements
as those in FIG. 3, and description thereof will be omitted.
[0054] Referring to FIG. 6, a second electrode of a third
transistor M3’ is coupled to the second node N2, and a
first electrode of the third transistor M3’ is coupled to the
second electrode of the second transistor M2. A gate
electrode of the third transistor M3’ is coupled to an (n-
1)th reverse light emission control line En-1[B]. Here, a
reverse light emission control signal supplied to the (n-
1)th reverse light emission control line En-1[B] is set to
have the same supplying time and duration and a re-
versed polarity of the light emission control signal sup-
plied to the (n-1)th light emission control line En-1.
[0055] A first electrode of a fourth transistor M4’ is cou-

pled to the reference power source Vref, and a second
electrode of the fourth transistor M4’ is coupled to the
first node N1. A gate electrode of the fourth transistor
M4’ is coupled to the (n-1)th reverse light emission control
line En-1[B].
[0056] Here, as illustrated in FIG. 7, the reverse light
emission control signal supplied to the (n-1)th light emis-
sion control line En-1[B] is set to have the same supplying
time and duration as those of the control signal of FIG.
4. The reverse light emission control signal may be sup-
plied from the scan driver 110 by reversing the light emis-
sion control signal, and manufacturing costs can be re-
duced in comparison to the pixel of FIG. 3.
[0057] FIG. 8 is a circuit diagram illustrating a pixel
according to a third embodiment of the present invention.
In the description with reference to FIG. 8, same refer-
ence numerals are assigned to the same elements as
those in FIG. 3, and description thereof will be omitted.
[0058] Referring FIG. 8, a second electrode of a third
transistor M3" is coupled to the second node N2, and a
first electrode of the third transistor M3" is coupled to the
second electrode of the second transistor M2. A gate
electrode of the third transistor M3" is coupled to an (n-
2)th scan line Sn-2. The third transistor M3" is turned on
when the scan signal is supplied to the (n-2)th scan line
Sn-2.
[0059] A first electrode of a fourth transistor M4" is cou-
pled to the reference power source Vref, and a second
electrode of the fourth transistor M4" is coupled to the
first node N1. A gate electrode of the fourth transistor
M4" is coupled to the (n-2)th scan line Sn-2. The fourth
transistor M4" is turned on when the scan signal is sup-
plied to the (n-2)th scan line Sn-2.
[0060] In the pixel according to the third embodiment
of the present invention, the third transistor M3" and the
fourth transistor M4" are coupled to the (n-2)th scan line
Sn-2 instead of the control line CLn. In this case, the scan
signals supplied to the scan lines S1 to Sn are set to have
a period of 2H.
[0061] In one embodiment of the present invention, the
width of the scan signals are set to have a period longer
than 3H such that the threshold voltage compensation
period of the second transistor M2 can be controlled. In
more detail, in one embodiment of the present invention,
the scan signals may be set to have a period of k (k is a
natural number higher than 2) horizontal periods. In this
case, when the first transistor M1 is coupled to the nth
scan line Sn, the third transistor M3" and the fourth tran-
sistor M4" are coupled to an (n-k)th scan line Sn-k. The
light emission control signal supplied to the nth light emis-
sion control line En is partially overlapped with the scan
signal supplied to the (n-k)th scan line Sn-k and is com-
pletely overlapped with the scan signal supplied to the
nth scan line Sn.
[0062] FIG. 9 is a timing diagram illustrating a method
of driving the pixel of FIG. 8. In FIG. 9, the first period T1
is divided into a seventh period T7, an eighth period T8,
and a ninth period T9. A period immediately before the
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first period T1 (for example, a period less than 1H) is set
to as a sixth period T6.
[0063] Referring to FIG. 9, the scan signal is supplied
to the (n-2)th scan line Sn-2 for the sixth period T6. When
the scan signal is supplied to the (n-2)th scan line Sn-2,
the fourth transistor M4" and the third transistor M3" are
turned on.
[0064] When the fourth transistor M4" is turned on, the
voltage of the reference power source Vref is supplied
to the first node N1. When the third transistor M3" is
turned on, the second transistor M2 is coupled in the form
of a diode. Here, since the fifth transistor M5 maintains
the turned-on state for the sixth period T6, the voltage of
the second node N2 is initialized to approximately the
voltage of the second power source ELVSS. The sixth
period T6 is set to as a period less than 1H such that a
sufficient compensation period of the threshold voltage
can be secured.
[0065] The light emission control signal is supplied to
the light emission control line En for the seventh period
T7, and the fifth transistor M5 is turned off. When the fifth
transistor M5 is turned off, the voltage in which the thresh-
old voltage of the second transistor M2 is subtracted from
that of the first power source ELVDD is applied to the
second node N2. At this time, the first capacitor C1 stores
the voltage corresponding to the voltage difference be-
tween the first node N1 and the second node N2, that is,
the threshold voltage of the second transistor M2. Here,
since the sixth period T6 is set to as a period less than
1H, the seventh period T7 is set to as a period exceeding
1H.
[0066] In the eighth period T8, the supply of the scan
signal to the (n-2)th scan line Sn-2 is stopped, and the
scan signal is supplied to the scan line Sn. When the
supply of the scan signal to the (n-2)th scan line Sn-2 is
stopped, the third transistor M3" and the fourth transistor
M4" are turned off. When the scan signal is supplied to
the nth scan line Sn, the first transistor M1 is turned on.
[0067] When the first transistor M1 is turned on, the
data signal is supplied from the data line Dm to the first
node N1. The voltage of the first node N1 is lowered down
from the voltage of the reference power source Vref to
the voltage of the data signal, and then the second ca-
pacitor C2 stores the voltage corresponding to the data
signal.
[0068] The supply of the scan signal to the nth scan
line Sn is stopped for the ninth period T9, and the first
transistor M1 is turned off. The first capacitor C1 and the
second capacitor C2 maintain the voltage stored in the
previous period for the ninth period T9.
[0069] After that, the light emission control signal is not
supplied to the light emission control line En for the sec-
ond period T2, and then the fifth transistor M5 is turned
on. When the fifth transistor M5 is turned on, the second
transistor M2 supplies the current corresponding to the
voltages stored at the first and second capacitors C1 and
C2 to the OLED.
[0070] The present invention has been described in

connection with certain exemplary embodiments, it is to
be understood that the invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended to
cover various modifications and equivalent arrange-
ments included within the scope of the appended claims.
[0071] It will be understood by the skilled person that
the technology described herein is not limited to use with
60Hz signals, but also applies to 50Hz signals and other
signals complying with various television standards.

Claims

1. A pixel comprising:

an organic light emitting diode having a first elec-
trode coupled to a second power source;
a first transistor;
a second transistor for controlling an amount of
current supplied from a first power source to the
organic light emitting diode, the first power
source being coupled to a first electrode of the
second transistor;
a first capacitor having a first terminal coupled
to a gate electrode of the second transistor;
the first transistor being coupled between a sec-
ond terminal of the first capacitor and a data line,
the first transistor being configured to turn on
when a scan signal is supplied to a scan line; and
a third transistor coupled between a gate elec-
trode and a second electrode of the second tran-
sistor, the third transistor being configured to
have a turning-on period that is not overlapped
with that of the first transistor,
wherein the third transistor is configured to turn
on for a longer time than the first transistor.

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

a fourth transistor coupled between a reference
power source and the second terminal of the
first capacitor, the fourth transistor and the third
transistor being configured to turn on and off at
the same time; and
a fifth transistor coupled between the second
electrode of the second transistor and the or-
ganic light emitting diode, the fifth transistor be-
ing configured to have a turning-on period par-
tially overlapped with that of the third transistor.

3. The pixel as claimed in claim 2, wherein the turning-
on period of the first transistor is overlapped with that
of the fifth transistor or wherein the first transistor is
configured to turn on after the fifth transistor is turned
off.

4. The pixel as claimed in claim 2, wherein the fifth tran-
sistor is configured to turn on after the third transistor
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is turned on.

5. The pixel as claimed in claim 4, wherein a turning-
on period of the fifth transistor is overlapped with a
turning-on period of the third transistor for a period
exceeding one horizontal period and/or wherein the
fifth transistor and the third transistor are configured
to turn on for a period longer than three horizontal
periods.

6. The pixel as claimed in any one of the preceding
claims, further comprising a second capacitor cou-
pled between the second terminal of the first capac-
itor and the first power source.

7. An organic light emitting display device comprising:

a scan driver for sequentially supplying scan sig-
nals to scan lines and for sequentially supplying
light emission control signals to light emission
control lines;
a control line driver for sequentially supplying
control signals to control lines, each of the con-
trol signals having a duration longer than that of
a corresponding one of the scan signals;
a data driver for supplying data signals to data
lines, the data signals being synchronized with
the scan signals; and
pixels at crossing regions of the scan lines and
the data lines;
wherein an ith pixel of the pixels comprises a
pixel according to any one of the preceding
claims,
the first transistor being configured to turn on
when a scan signal is supplied to an ith scan line;
and
the third transistor being configured to turn on
when a control signal is supplied to an ith control
line,
wherein the control signal supplied to the ith con-
trol line is supplied before the scan signal is sup-
plied to the ith scan line so that the control signal
supplied to the ith control line is not overlapped
with the scan signal supplied to the ith scan line.

8. The organic light emitting display device as claimed
in claim 7, wherein the scan driver is configured to
supply a light emission control signal to the ith light
emission control line, the light emission control signal
being partially overlapped with the control signal and
having the same duration as that of the control signal.

9. The organic light emitting display device as claimed
in claim 8, wherein the light emission control signal
supplied to the ith light emission control line is over-
lapped with the control signal supplied to the ith con-
trol line for a period exceeding one horizontal period.

10. The organic light emitting display device as claimed
in claim 9, wherein each of the light emission control
signal and the control signal has a duration longer
than three horizontal periods.

11. The organic light emitting display device as claimed
in claim 9, wherein the fourth transistor is configured
to turn on when the control signal is supplied to the
ith control line; and
the fifth transistor is configured to turn off when the
light emission control signal is supplied to the ith light
emission control line.

12. The organic light emitting display device as claimed
in claim 8, wherein the light emission control signal
supplied to the ith light emission control line is sup-
plied after the control signal is supplied to the ith con-
trol line.

13. The organic light emitting display device as claimed
in claim 8, wherein the scan signal supplied to the
ith scan line is overlapped with the light emission con-
trol signal supplied to the ith light emission control
line, or wherein the scan signal supplied to the ith

scan line is supplied after the light emission control
signal is supplied to the ith light emission control line.

14. The organic light emitting display device as claimed
in claim 7, wherein the control signal supplied to the
ith control line is a signal having a reverse polarity of
a light emission control signal supplied to an (i-1)th

light emission control line.

15. The organic light emitting display device as claimed
in claim 7, wherein one frame has a period of 1/240
second, and the data driver is configured to supply
a data signal corresponding to left data for a first
frame period, first black data for a second frame pe-
riod, right data for a third frame period, and second
black data for a fourth frame period.
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