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A pixel, for displaying an image of desired brightness,
includes an organic light emitting diode (OLED); a first tran-
sistor for controlling an amount of current supplied from a
first power source to the organic light emitting diode; a
capacitor having a first terminal coupled to a first node as a
gate electrode of the first transistor; a plurality of second
transistors coupled between a second node as a second termi-
nal of the capacitor and a data line and turned on when a scan
signal is supplied to a scan line; another capacitor having a
terminal coupled to the second node; and for compensating
inferiority of the OLED in displaying an image of desired

(51) Inmt.Cl. brightness, a compensator coupled to the plurality of second
G09G 3/30 (2006.01) transistors and a predetermined power source and turned off
G09IG 5/00 (2006.01) when a light emission control signal is supplied to a light
HO5B 37/02 (2006.01) emission control line.
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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C §119 from an application entitled PIXEL. AND
ORGANICLIGHT EMITTING DISPLAY DEVICE USING
THE SAME earlier filed in the Korean Industrial Property
Office on Aug. 11, 2010, and there duly assigned Serial No.
10-2010-0077314 by that Office.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a pixel and an
organic light emitting display device using the same, and
more particularly, to a pixel for displaying an image of a
desired brightness and an organic light emitting display
device using the same.

[0004] 2. Description of the Related Art

[0005] Recently, various flat panel displays capable of
reducing weight and volume that are disadvantages of cath-
ode ray tubes (CRT) have been developed. The flat panel
displays include a liquid crystal display (LCD), a field emis-
sion display (FED), a plasma display panel (PDP), and an
organic light emitting display device.

[0006] Among the flat panel displays, the organic light
emitting display device displays an image using organic light
emitting diodes (OLED) that generate light by re-combina-
tion of electrons and holes. The organic light emitting display
has advantages of a high response speed and of being driven
with low power consumption.

[0007] However, the conventional organic light emitting
display device cannot display an image of a desired bright-
ness due to change of efficiency caused by inferiority of the
OLED. In other words, the OLED is inferior as time goes by
and cannot display an image of desired brightness. Actually,
light of low brightness is generated as the OLED is inferior.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention has been made to
provide a pixel capable of displaying an image of desired
brightness and an organic light emitting display device using
the same.

[0009] In order to achieve the foregoing and/or other
aspects of the present invention, according to an embodiment
of the present invention, there is provided a pixel including:
an organic light emitting diode; a first transistor for control-
ling an amount of current supplied from a first power source
to the organic light emitting diode; a first transistor for con-
trolling an amount of current supplied from a first power
source to the organic light emitting diode; a first capacitor
coupled between a first node and the first power source, the
first capacitor charging a voltage corresponding to a threshold
voltage of the first transistor; a second capacitor having a first
terminal coupled to a first node as a gate electrode of the first
transistor; a plurality of second transistors coupled between a
second node as a second terminal of the second capacitor and
a data line and turned on when a scan signal is supplied to an
nth (n is a natural number) scan line; a third capacitor having
a first terminal coupled to the second node; and a plurality of
third transistors coupled between a third node as a second
terminal of the third capacitor and a predetermined power
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source and turned off when a second light emission control
signal is supplied to a second light emission control line;
wherein a first common terminal between the second transis-
tors and a second common terminal of the third transistors are
electrically coupled to each other.

[0010] Preferably, turn-on times of the second transistors
and the third transistors are not overlapped with each other. A
voltage of the predetermine power source is set to a voltage
higher than a voltage applied to the organic light emitting
diode. A voltage of the predetermined power source is set to
a voltage lower than a voltage applied to the organic light
emitting diode.

[0011] The pixel further includes a fourth transistor
coupled between the third node and an anode electrode of the
organic light emitting diode and turned on when the scan
signalissupplied to the nth scan line; a fifth transistor coupled
between a second electrode of the first transistor and the first
node and turned on when the scan signal is supplied to an
(n-3)th scan line; a sixth transistor coupled between a refer-
ence power source and the second node and turned on when
the scan signal is supplied to the (n-3)th scan line; and an
eighth transistor coupled between a second electrode of the
first transistor and the organic light emitting diode and turned
off when a light emission control signal is supplied to a first
light emission control line. The eighth transistor is turned off
after the fifth transistor is turned on. The pixel further includes
a seventh transistor coupled between the first node and an
initial power source and turned on when the scan signal is
supplied to an (n-6)th scan line. The turn-on times of the fifth
transistor and the eighth transistor are not overlapped with
each other. The initial power source is set to a voltage lower
than the first power source.

[0012] In order to achieve the foregoing and/or other
aspects of the present invention, according to an embodiment
of the present invention, there is provided an organic light
emitting display device, including: a scan driver for supplying
a scan signal to scan lines, for supplying a first light emission
control signal to first light emission control lines, and for
supplying a second light emission control signal to second
light emission control lines; a data driver for supplying a data
signal to data lines; and pixels positioned to be coupled to the
scan lines and the data lines; wherein a pixel positioned at an
nth (nis a natural number) horizontal line include: an organic
light emitting diode; a first transistor for controlling an
amount of current supplied from a first power source to the
organic light emitting diode; a first transistor for controlling
an amount of current supplied from a first power source to the
organic light emitting diode; a first capacitor coupled between
a first node and the first power source, the first capacitor
charging a voltage corresponding to a threshold voltage of the
first transistor; a second capacitor having a first terminal
coupled to a first node as a gate electrode of the first transistor;
a plurality of second transistors coupled between a second
node as a second terminal of the second capacitor and a data
line and turned on when a scan signal is supplied to an nth
scan line; a third capacitor having a first terminal coupled to
the second node; and a plurality of third transistors coupled
between a third node as a second terminal of the third capaci-
tor and a predetermined power source and turned off when a
second light emission control signal is supplied to a second
light emission control line; wherein a first common terminal
between the second transistors and a second common termi-
nal of the third transistors are electrically coupled to each
other.
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[0013] Preferably, a second light emission control signal
supplied to an nth second light emission control line is sup-
plied to be overlapped with a scan signal supplied to an
(n-3)th scan line to an nth scan line.

[0014] According to the pixel of the present invention and
the organic light emitting display device using the same,
inferiority of OLED can be compensated by controlling volt-
age of the gate electrode of the driving transistor. In addition,
a predetermined power source is supplied between the gate
electrode of the first (i.e., driving) transistor and the data line
during the period when the OLED emits light so that a uni-
form image can be displayed. The threshold voltage of the
first transistor can be compensated for more than a 1H period
(1 horizontal period) and an image of desired brightness can
be displayed regardless of the voltage drop of the first power
source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A more complete appreciation of the present inven-
tion, and many of the attendant advantages thereof, will
become readily apparent as the same becomes better under-
stood by reference to the following detailed description when
considered in conjunction with the accompanying drawings
in which like reference symbols indicate the same or similar
components, wherein:

[0016] FIG. 1 is a circuit diagram illustrating a conven-
tional pixel;
[0017] FIG.2isaview illustrating an organic light emitting

display device according to an embodiment of the present
invention;

[0018] FIG. 3 is a circuit diagram illustrating a pixel
according to a first embodiment of the present invention;
[0019] FIG. 4 is a waveform chart illustrating a driving
method of the pixel of FIG. 3;

[0020] FIG.5isa graph illustrating a period of compensat-
ing a threshold voltage of the pixel of FIG. 3;

[0021] FIG. 6 is a graph illustrating a rate of change of
current corresponding to change of a threshold voltage of the
pixel in FIG. 3;

[0022] FIG. 7 is a graph illustrating a rate of change of
current corresponding to voltage drop of a first power source
of the pixel in FIG. 3;

[0023] FIG. 8 is a graph illustrating a rate of change of
current corresponding to inferiority of organic light emitting
diode of the pixel in FIG. 3;

[0024] FIG. 9 is a circuit diagram illustrating a pixel
according to a second embodiment of the present invention;
[0025] FIG. 10 is a circuit diagram illustrating a pixel
according to a third embodiment of the present invention;
[0026] FIG. 11 is a circuit diagram illustrating a pixel
according to a fourth embodiment of the present invention;
[0027] FIG. 12 is a circuit diagram illustrating a pixel
according to a fifth embodiment of the present invention; and
[0028] FIG. 13 is a waveform chart illustrating a driving
method of the pixel of FIG.

DETAILED DESCRIPTION OF THE FIGURES

[0029] FIG.1shows a circuit diagram illustrating a pixel of
an existing OLED as similarly illustrated by Hong Kwon Kim
in U.S. Pat. No. 7,193,370.

[0030] Referring to FIG. 1, a pixel 4 of an existing organic
light emitting display device includes an organic light emit-
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ting diode OLED and a pixel circuit 2 coupled to a data line
Dm includes and a scan line Sn and controlling the OLED.

[0031] The pixel circuit 2 responses a data signal supplied
to the data line Dm and controls the amount of current sup-
plied to the OLED when a scan signal is supplied to the scan
line Sn. To this end, the pixel circuit 2 includes a second
transistor T2 coupled between a first power source ELVDD
and the OLED, a first transistor T1 coupled between the data
line Dm, and a storage capacitor Cst coupled between a gate
electrode and a first electrode of the second transistor T2.

[0032] An anode electrode of the OLED is coupled to the
pixel circuit 2 and a cathode electrode thereof is coupled to a
second power source ELVSS. The OLED emits light of a
predetermined brightness in response to current supplied
from the pixel circuit 2.

[0033] A gate electrode of the first transistor T1 is coupled
to the scan line Sn and a first electrode thereof is coupled to
the data line Dm. A second electrode of the first transistor T1
is coupled to an electrode of the storage capacitor Cst. Here,
the first electrode is set to one of a source electrode and a drain
electrode and the second electrode is set to the other electrode
different from the first electrode. The first transistor T1
coupled to the scan line Sn and the data line Dm is turned on
when the scan signal is supplied from the scan line Sn and
supplies the data signal supplied from the data line Dm to the
storage capacitor Cst. At this time, the storage capacitor Cst
charges voltage corresponding to the data signal.

[0034] A gate electrode of the second transistor T2 is
coupled to an electrode of the storage capacitor Cst and a first
electrode thereof is coupled to the other electrode of the
storage capacitor Cst and the first power source ELVDD. The
second electrode of the second transistor T2 is coupled to the
anode electrode of the OLED. The second transistor T2 con-
trols the amount of current flowing from the first power source
ELVDD to the second power source ELVSS via the OLED in
response to the voltage stored in the storage capacitor Cst. At
this time, the OLED generates light corresponding to the
amount of current supplied from the second transistor T2.

[0035] 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 to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

[0036] Hereinafter, the embodiments by which those
skilled in the art may easily perform the present invention will
be described in detail with reference to FIGS. 2 to 13.

[0037] FIG.2isaview illustrating an organic light emitting
display device according to an embodiment of the present
invention.

[0038] Referring to FIG. 2, the organic light emitting dis-
play device according to the embodiment of the present
invention includes a pixel unit 130 including scan lines S1 to
Sn, first light emission control lines E11 to Elz, and a plural-
ity of pixels 140 coupled to second light emission control
lines E21 to E2x and data lines D1 to Dm, a scan driver 110 for
driving the scanlines S1 to Sn, the light emission control lines
E11to Elr, and the second light emission control lines E21 to
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E2n, adata driver 120 for driving the data lines D1 to Dm, and
atiming controller 150 for controlling the scan driver 110 and
the data driver 120.

[0039] Thepixel unit 130 includes the pixels 140 coupled to
the scan lines S1 to Sn and the data lines D1 to Dm. The pixels
140 receives a first power souce ELVDD, a second power
source ELVSS, a reference power source Vref, and an initial
power source Vint from the exterior. The pixels 140 control
the amount of current supplied from the first power source
ELVDD to the second power source ELVSS via an organic
light emitting diode and generate light of desired brightness
in response to a data signal.

[0040] The timing control unit 150 generates a data driving
control signal DCS and a scan driving control signal SCS in
response to synchronizing signals Sync supplied from the
exterior. The data driving control signal DCS generated by the
timing control unit 150 is supplied to the data driver 120 and
the scan driving control signal SCS is supplied to the scan
driver 110. The timing control unit 150 supplies data supplied
from the exterior to the data driver 120.

[0041] Scan driver 110 receives the scan driving control
signal SCS and supplies the scan signal (for example, a low
voltage) to the scan lines S1 to Sn, a first light emission signal
to a first light emission control lines E11 to Elz and a second
light emission control signal to the second light emission
control lines E21 to E2n.

[0042] Thedatadriver 120 receives the data driving control
signal DCS from the timing control unit 150, generates a data
signal and supplies the generated data signal to the data lines
D1 to Dm.

[0043] FIG. 3 is a circuit diagram illustrating the pixel
according to a first embodiment of the present invention.
[0044] Shown in FIG. 3 is a pixel 140 positioned at an nth
(n is a natural number) horizontal line is coupled to an nth
scan line Sn, an (n-3)th scan line Sn-3, and an (n-6)th scan line
Sn-6. The pixel 140 positioned at the nth horizontal line is
coupled to an nth first light emission control line E1r and an
nth second light emission control line E2x.

[0045] Here, the second light emission control signal sup-
plied to the nth light emission control line E2# is overlapped
with the scan signal supplied to an nth scan line Sn and to the
(n-3)th scan line Sn-3. The first light emission control signal
supplied to the nth light emission control line Elz is over-
lapped with a scan signal supplied to the (n-3)th scan line
Sn-3 to an (n-6)th scan line Sn-6. Meanwhile, the scan signal
supplied to the scan lines S1 to Sn is supplied for a period
longer than 1 horizontal period 1H, for example a 3H period.
[0046] The pixel 140 according to the first embodiment of
the present invention includes an organic light emitting diode
OLED, a pixel circuit 142 for controlling the amount of
current supplied to the OLED, and a compensator 144 for
compensating inferiority of the OLED.

[0047] An anode electrode of the OLED is coupled to the
pixel circuit 142 and a cathode electrode thereof is coupled to
a second power source ELVSS. The OLED generates light of
desired brightness in response to the amount of current sup-
plied from the pixel circuit 142.

[0048] The pixel circuit 142 controls the amount of current
supplied to the OLED. To this end. the pixel circuit 142
includes a first transistor M1, second transistors M2_1 and
M2_2, a fifth transistor M5, a sixth transistor M6, a seventh
transistor M7, and an eighth transistor M8.

[0049] A first electrode of the first transistor (driving tran-
sistor) M1 is coupled to the first power source ELVDD and a
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second electrode thereof is coupled to a first electrode of the
eighth transistor M8. A gate electrode of the first transistor
M1 is coupled to a first node N1. The first transistor M1
controls the amount of current supplied to the OLED in
response to a voltage applied to the first node N1.

[0050] The second transistors M2_1 and M2_2 are serially
coupled between the data line Dm and a second node N2. Gate
electrodes of the second transistors M2 1 and M2-2 are
coupled to the nth scan line Sn and are turned on to electri-
cally couple the data line Dm to the second node N2 when the
scan signal is supplied to the nth scan line Sn.

[0051] A first electrode of the fifth transistor M5 is coupled
to a second electrode of the first transistor M1 and a second
electrode thereof is coupled to the first node N1. A gate
electrode of the fifth transistor M5 is coupled to the (n-3)th
scan line Sn-3. The fifth transistor M5 is turned on and
couples the second electrode of the first transistor M1 to the
first node N1 when the scan signal is supplied to the (n-3)th
scan line Sn-3. In this case, the first transistor M1 is coupled
in the form of a diode.

[0052] A firstelectrode of the sixth transistor M6 is coupled
to the reference power source Vref and a second electrode
thereof is coupled to the second node N2. A gate electrode of
the sixth transistor M6 is coupled to the (n-3 )th scan line Sn-3.
The sixth transistor M6 is turned on and supplies the voltage
of the reference power source Vref to the second node N2
when the scan signal to the (n-3)th scan line Sn-3. Here, the
reference power source Vref is set to a voltage higher than a
voltage of a black data signal and lower than a voltage of a
white data signal.

[0053] A first electrode of the seventh transistor M7 is
coupled to the first node N1 and a second electrode thereof'is
coupled to the initial power source Vint. A gate electrode of
the seventh transistor M7 is coupled to the (n-6)th scan line
Sn-6. The seventh transistor M7 is turned on and supplies a
voltage of the initial power source Vint to the first node N1
when the scan signal is supplied to the (n-6)th scan line Sn-6.
Here, the initial power source Vint is set to a voltage lower
than the first power source ELVDD, for example a voltage
lower than a threshold voltage of the OLED.

[0054] A first electrode of the eighth transistor M8 is
coupled to the second electrode of the first transistor M1 and
asecond electrode thereofis coupled to the anode electrode of
the OLED. A gate electrode of the eighth transistor M8 is
coupled to the firstlight emission control line E1z. The eighth
transistor M8 is turned off when the light emission control
signal is supplied to the first light emission control line Elr
and is turned on in other cases.

[0055] The first capacitor C1 is coupled between the first
node N1 and the first power source ELVDD. The first capaci-
tor C1 charges a voltage corresponding to a threshold voltage
of the first transistor M1.

[0056] Thesecond capacitor C2is coupled between the first
node N1 and the second node N2. The second capacitor C2
charges a voltage corresponding to the data signal and con-
trols the voltage of the first node N1 in response to a rate of
change of the voltage of the second node N2.

[0057] The compensator 144 compensates the voltage of
the second node N2 such that inferiority of the OLED may be
compensated. To this end, the compensator 144 includes third
transistors M3_1 and M3_2, and a fourth transistor M4.
[0058] The third transistors M3_1 and M3_2 are serially
coupled between a third node N3 and the initial power source
Vint. The third transistors M3 _1 and M3 2 are turned on
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when the light emission control signal is supplied to a second
light emission control line E27 and are turned off in other
cases. A common node between the third transistors M3 _1
and M3_2 is electrically coupled to a common node between
the second transistors M2_1 and M2_2. The common nodes
of the third transistors M3_1 and M3_2 and the second tran-
sistors M2_1 and M2_2 are electrically coupled so that
crosstalk can be minimized. This will be described in detail
later.

[0059] The fourth transistor M4 is coupled between the
third node N3 and the anode electrode of the OLED. A gate
electrode of fourth transistor M4 is coupled to the nth scan
line Sn. The fourth transistor M4 is turned on and electrically
couples the third node N3 to the anode electrode of the OLED
when the scan signal is supplied to the nth scan line Sn. The
turn-on time of the fourth transistor M4 is not overlapped with
the turn-on time of the third transistors M3_1 and M3_2.
[0060] A third capacitor C3 of pixel circuit 142 is coupled
between the second node N2 and the third node N3. The third
capacitor C3 controls the voltage of the second node N2 in
response to a rate of change of the voltage of the third node
N3.

[0061] FIG. 4 is a waveform chart illustrating a driving
method of the pixel of FIG. 3. It is assumed that the scan
signal is supplied for a period of 3H for illustration purpose
with respect to FIG. 4.

[0062] Referring to FIG. 4, a scan signal is supplied to the
(n-6)th scan line Sn-6 for a first period T1. A first light
emission control signal is supplied to the first light emission
control line E1z for the first period T1 and a second period T2.
[0063] When the scan signal is supplied to the (n-6)th scan
line Sn-6, the seventh transistor M7 is turned on. When the
seventh transistor M7 is turned on, the voltage of the initial
power source Vint is supplied to the first node N1.

[0064] When the first light emission control signal is sup-
plied to the first light emission control line Elz, the eighth
transistor M8 is turned off. When the eighth transistor M8 is
turned off, the electrical coupling between the first transistor
M1 and the OLED is interrupted. At this time, the OLED is set
to a non-light emission state.

[0065] Thenascan signalis supplied to the (n-3)th scan line
Sn-3 for the second period T2, and a second light emission
control signal is supplied to a second light emission control
line E2# for the second period T2 and a third period T3.
[0066] When the scan signal is supplied to the (n-3)th scan
line Sn-3, the fifth transistor M5 and the sixth transistor M6
are turned on. When the sixth transistor M6 is turned on, the
voltage of the reference power source Vref is supplied to the
second node N2. When the fifth transistor M5 is turned on, the
first transistor M1 is coupled in the form ofa diode. When the
first transistor M1 is coupled in the form of a diode, a voltage
in which the threshold voltage of the first transistor M1 is
subtracted from the first power source ELVDD is applied to
the first node N1. At this time, the first capacitor C1 charges
a voltage corresponding to the threshold voltage of the first
transistor M1.

[0067] Meanwhile, in the present invention, since the sec-
ond period T2 is set to time of 3H, the voltage in which the
threshold voltage of the first transistor M1 is subtracted from
the first power source ELVDD is applied to the first node N1
for a sufficient time so that a sufficient compensation time of
the threshold voltage can be secured.

[0068] When the second light emission control signal is
supplied to the second light emission control line E2#, the
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third transistors M3_1 and M3_2 are turned off. Then, the
electrical coupling between the initial power source Vint and
the third node N3 is interrupted.

[0069] Thescan signalis supplied to the nth scan line Sn for
the third period T3. When the scan signal is supplied to the nth
scan line Sn, the second transistors M2_1 and M2_2 and the
fourth transistor M4 are turned on.

[0070] When the second transistors M2_1 and M2_2 are
turned on, the data line Dm is electrically coupled to the
second node N2. When the data line Dm is electrically
coupled to the second node N2, the data signal is supplied
from the data line Dm to the second node N2. Here, since the
second transistors M2 1 and M2 2 are set to a turn-on state
for the time of 3H, data signals corresponding to the (n-2)th
horizontal line, the (n-1)th horizontal line and the nth hori-
zontal line are sequentially supplied. At this time, when a data
signal corresponding to the nth horizontal line is finally
applied and then a voltage of a desired data signal is applied
to the second node N2.

[0071] When the fourth transistor M4 is turned on, the third
node N3 is electrically coupled to the is OLED. Then, the
voltage applied to the OLED is supplied to the third node N3.

[0072] The supply of the second light emission control
signal to the second light emission control line E2# is stopped
for a fourth period T4. When the supply of the second light
emission control signal is stopped, the third transistors M3_1
and M3_2 are turned on. When the third transistors M3 1 and
M3_2 are turned on, the voltage of the initial power source
Vint is supplied to the third node N3. At this time, the voltage
ofthe third node N3 is dropped from the voltage applied to the
OLED to the voltage of the initial power source Vint. When
the voltage of the third node N3 is dropped, the voltage of the
second node N2 is dropped by the coupling of the third
capacitor C3 and the voltage of the first node N1 is dropped by
the coupling of the second capacitor C2. At this time, the first
transistor M1 controls the amount of current supplied to the
OLED in response to the voltage applied to the first node N1.

[0073] Meanwhile, the OLED becomes inferior as time
goes by. When the OLED is inferior, the voltage applied to the
OLED increases in response to the same current. Therefore, a
range of the voltage drop of the third node N3 increases as the
OLED is inferior. When the range of the voltage drop of the
third node N3 increases, range of the voltage drop of the
second node N2 and the first node N1 also increase and the
inferiority ofthe OLED may be compensated. In other words,
the amount of current supplied from the first transistor M1 to
the OLED increases in response to the same data signal as the
OLED is inferior, and then the inferiority of the OLED may
be compensated.

[0074] In addition, the voltage of the initial power source
Vint is supplied to the common terminal of the third transis-
tors M3_1 and M3 _2 and the second transistors M2 1 and
M2_2 for the fourth period T4 when the OLED emits light. In
this case, leakage currents flowing from respective second
nodes N2 of the pixels 140 to the second transistors M2_1 and
M2_2 are set to a same value, and thus the crosstalk can be
minimized. Moreover, since gray scale is implemented in
response to a voltage difference between the reference power
source Vref and the data signal, an image of desired bright-
ness may be displayed regardless of the voltage drop of the
first power source ELVDD.

[0075] FIG. 5is a graph illustrating a period of compensat-
ing a threshold voltage of the pixel of FIG. 3.
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[0076] Referring to FIG. 5, in the pixels 140 of the present
invention, the threshold voltage of the first transistor M1 is
compensated for the second period T2. Here, the second
period T2 is set to a period of 3H and then the threshold
voltage of the first transistor M1 may be compensated for a
sufficient period.

[0077] FIG. 6 is a graph illustrating a rate of change of
current corresponding to change of a threshold voltage of the
first transistor.

[0078] Referring to FIG. 6, in the pixels 140 of the present
invention, current is changed within a range of +3% when the
threshold voltage of the first transistor M1 is changed by
+0.5V. That is, in the present invention, the threshold voltage
of the first transistor M1 is effectively compensated.

[0079] FIG. 7 is a graph illustrating a rate of change of
current corresponding to voltage drop of a first power source.
[0080] Referring to FIG. 7, in the pixels 140 of the present
invention, the rate of change of current is restricted within a
range 0of 12% when the first power source ELVDD drops from
10V to 8V. Particularly, it is understood that the rate of change
of current of the pixels 140 is restricted with a range of 1%
when the first power source ELVDD is dropped with a range
of 1V. That is, in the present invention, the voltage drop of the
first power source ELVDD can be efficiently compensated.
[0081] FIG. 8 is a graph illustrating a rate of change of
current corresponding to inferiority of the OLED. The rate of
change of current is measured by increasing the second power
source ELVSS (that is, in correspondence to the inferiority of
the OLED).

[0082] Referring to FIG. 8, in the pixels 140 of the present
invention, current increases as the second power source
ELVSS increases, that is, as the OLED is inferior. Actually,
when the second power source ELVSS increases by 1V, cur-
rent increases by about 20%. That is, the current supplied
from the first transistor M1 to the OLED increases in response
to the inferiority of the OLED and thus the inferiority of the
OLED is compensated.

[0083] FIG. 9 is a circuit diagram illustrating a pixel
according to a second embodiment of the present invention.
Same or similar reference numerals are assigned to same or
elements to those of FIG. 3 and detailed description thereof
will be omitted.

[0084] Referring to FIG. 9, in the second embodiment of
the present invention, the third transistors M3_1 and M3_2
are serially coupled between the reference power source Vref
and the third node N3. Here, the reference power source Vref
is set to a voltage higher than the voltage applied to the anode
electrode of the OLED.

[0085] Operation of the pixel will be described briefly. The
voltage of the third node N3 increases from the voltage of the
OLED to the voltage of the reference power source Vref for
the fourth period T4 when the OLED emits light. Here, the
voltage applied to the OLED increases as the OLED is infe-
rior so that a range of voltage increase of the third node N3
becomes narrow. The voltages of the first node N1 and the
second node N2 change in response to the rate of change of
the voltage of the third node N3. Therefore, the range of
voltage increase of the first node N1 is narrower as the OLED
is inferior so that the amount of current supplied from the first
transistor M1 to the OLED increases and the inferiority of the
OLED is compensated.

[0086] Actually, the third transistors M3_1and M3_2 of the
compensator 144 may be coupled to a voltage source having
a voltage higher or lower than the voltage applied to the
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OLED. The inferiority of the OLED is compensated in
response to the range of the voltage increase of the third node
N3 in the case of being coupled to the high voltage source, and
to the range of voltage decrease of the third node N3 in the
case of being coupled to the low voltage source.

[0087] For example, the third transistors M3_1 and M3_2
of the present invention may be coupled to the first power
source ELVDD higher than the voltage applied to the OLED
as illustrated in the third embodiment of FIG. 10 or to the
second power source ELVSS lower than the voltage applied
to the OLED as illustrated in the fourth embodiment of FIG.
11.

[0088] FIG. 12 is a circuit diagram illustrating a pixel
according to a fifth embodiment of the present invention.
With respect to FIG. 12, same reference numerals are
assigned to the same elements as those of FIG. 3 and their
descriptions will be omitted.

[0089] Referring to FIG. 12, the pixel according to the fifth
embodiment of the present invention, in comparison to the
pixel of FIG. 3, is the same as the pixel of FIG. 3 except for the
absence of seventh transistor M7 coupled to the initial power
source Vint. In this case, the voltage of the first node N1 is
supplied to the second power source ELVSS via the fifth
transistor M5, the eighth transistor M8, and the OLED. At this
time, the voltage of the first node N1 is initialized as a similar
voltage to the voltage of the second power source ELVSS.
[0090] To this end, as illustrated in FIG. 3, the first light
emission control signal is supplied to the nth first light emis-
sion control line E1x after the scan signal is supplied to the
(n-6)th scan line Sn-6. Then, the voltage of the first node N1
is initialized fora period before the first light emission control
signal is supplied after the scan signal is supplied to the
(n-6)th scan line Sn-6. Since the other operation is identical to
the description with reference to FIG. 3, the detailed descrip-
tion will be omitted.

[0091] The present invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

What is claimed is:

1. A pixel comprising:

an organic light emitting diode;

a first transistor for controlling an amount of current sup-
plied from a first power source to the organic light emit-
ting diode;

a first capacitor coupled between a first node and the first
power source, the first capacitor charging a voltage cor-
responding to a threshold voltage of the first transistor;

a second capacitor having a first terminal coupled to the
first node as a gate electrode of the first transistor;

a plurality of second transistors coupled between a second
node as a second terminal of the second capacitor and a
data line and turned on when a scan signal is supplied to
an nth (n is a natural number) scan line;

a third capacitor having a first terminal coupled to the
second node; and

aplurality ofthird transistors coupled between a third node
as a second terminal of the third capacitor and a prede-
termined power source and turned off when a second
light emission control signal is supplied to a second light
emission control line;
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wherein a first common terminal between the second tran-
sistors and a second common terminal of the third tran-
sistors are electrically coupled to each other.

2. The pixel as claimed in claim 1, wherein turn-on times of
the second transistors and the third transistors are not over-
lapped with each other.

3. The pixel as claimed in claim 1, wherein a voltage of the
predetermine power source is set to a voltage higher than a
voltage applied to the organic light emitting diode.

4. The pixel as claimed in claim 1, wherein a voltage of the
predetermined power source is set to a voltage lower than a
voltage applied to the organic light emitting diode.

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

a fourth transistor coupled between the third node and an
anode electrode of the organic light emitting diode and
turned on when the scan signal is supplied to an nth (n is
a natural number) scan line;

a fifth transistor coupled between a second electrode of the
first transistor and the first node and turned on when the
scan signal is supplied to an (n-3)th scan line;

a sixth transistor coupled between a reference power
source and the second node and turned on when the scan
signal is supplied to the (n-3)th scan line; and

an eighth transistor coupled between a second electrode of
the first transistor and the organic light emitting diode
and turned off when a light emission control signal is
supplied to a first light emission control line.

6. The pixel as claimed in claim 5, wherein the eighth

transistor is turned off after the fifth transistor is turned on.

7. The pixel as claimed in claim 5, further comprising a
seventh transistor coupled between the first node and an ini-
tial power source and turned on when the scan signal is
supplied to an (n-6)th scan line.

8. The pixel as claimed in claim 7, wherein turn-on times of
the fifth transistor and the eighth transistor are not overlapped
with each other.

9. The pixel as claimed in claim 7, wherein the initial power
source is set to a voltage lower than the first power source.

10. An organic light emitting display device, comprising:

a scan driver for supplying a scan signal to scan lines, for
supplying a first light emission control signal to first
light emission control lines, and for supplying a second
light emission control signal to second light emission
control lines;

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

pixels positioned to be coupled to the scan lines and the
data lines;

wherein a pixel positioned at an nth (n is a natural number)
horizontal line comprises:
an organic light emitting diode;

a first transistor for controlling an amount of current
supplied from a first power source to the organic light
emitting diode;

a first transistor for controlling an amount of current
supplied from a first power source to the organic light
emitting diode;

a second capacitor having a first terminal coupled to a
first node as a gate electrode of the first transistor;

a plurality of second transistors coupled between a sec-
ond node as a second terminal of the second capacitor
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and a data line and turned on when a scan signal is
supplied to an nth scan line;

a third capacitor having a first terminal coupled to the
second node; and

a plurality of third transistors coupled between a third
node as a second terminal of the third capacitor and a
predetermined power source and turned off when a
second light emission control signal is supplied to a
second light emission control line;

wherein a first common terminal between the second
transistors and a second common terminal of the third
transistors are electrically coupled to each other.

11. The organic light emitting display device as claimed in
claim 10, wherein a second light emission control signal
supplied to an nth second light emission control line is sup-
plied to be overlapped with a scan signal supplied to an
(n-3)th scan line to an nth scan line.

12. The organic light emitting display device as claimed in
claim 11, the pixel further comprising:

a fourth transistor coupled between the third node and an
anode electrode of the organic light emitting diode and
turned on when the scan signal is supplied to the nth scan
line;

a fifth transistor coupled between a second electrode of the
first transistor and the first node and turned on when the
scan signal is supplied to an (n-3)th scan line;

a sixth transistor coupled between a reference power
source and the second node and turned on when the scan
signal is supplied to the (n-3)th scan line; and

an eighth transistor coupled between a second electrode of
the first transistor and the organic light emitting diode
and turned off when a light emission control signal is
supplied to a first light emission control line.

13. The organic light emitting display device as claimed in
claim 12, wherein a first light emission control signal sup-
plied to an nth first light emission control line is supplied to be
overlapped with a scan signal supplied to an (n-6)th scan line
to the (n-3)th scan line.

14. The organic light emitting display device as claimed in
claim 13, wherein a first light emission control signal sup-
plied to the nth first light emission control line is supplied
after the scan signal is supplied to the (n-6)th scan line.

15. The organic light emitting display device as claimed in
claim 13, the pixel further comprising a seventh transistor
coupled between the first node and an initial power source and
turned on when the scan signal is supplied to the (n-6)th scan
line.

16. The organic light emitting display device as claimed in
claim 15, wherein the first light emission control signal sup-
plied to the nth first light emission control line is supplied to
the (n-6)th scan line together with the scan signal.

17. The organic light emitting display device as claimed in
claim 10, wherein a voltage of the predetermined power
source is set to a voltage higher than a voltage applied to the
organic light emitting diode.

18. The organic light emitting display device as claimed in
claim 10, wherein a voltage of the predetermined power
source is set to a voltage lower than a voltage applied to the
organic light emitting diode.
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