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Pixel and organic light emitting display device using the same with compensation of the

degradation of the organic light emitting element

(57) A pixel capable of compensating for the thresh-
old voltage of a driving transistor, the voltage drop of a
first power source and degradation of an organic light
emitting diode is provided. The pixel includes an organic
light emitting diode; a second transistor (e.g., a driving
transistor) coupled between the first power source and
the organic light emitting diode to control the current sup-
plied to the organic light emitting diode; a third transistor
coupled between afirst electrode of the second transistor
and the first power source; a first transistor coupled be-

tween a gate electrode of the second transistor and a
data line; a first capacitor coupled between the gate elec-
trode and the first electrode of the second transistor; a
second capacitor coupled between the first electrode of
the second transistor and the first power source; and a
compensation circuit coupled between the organic light
emitting diode and the gate electrode of the second tran-
sistor for adjusting a voltage of the gate electrode of the
second transistor in accordance with degradation of the
organic light emitting diode.
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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.

2. Discussion of Related Art

[0002] Inrecentyears, there have been may attempts
to develop various flat panel display devices with reduced
weight and volume, as compared to cathode ray tubes.
Flat panel display devices include liquid crystal display
devices, field emission display devices, plasma display
devices, and organic light emitting display devices,
among others.

[0003] Among flat panel display devices, the organic
light emitting display device displays an image by using
organic light emitting diodes, which generate light by re-
combining electrons and holes. The organic light emitting
display device has an advantage in that it has a relatively
rapid response time and may also be driven with relatively
low power consumption.

[0004] FIG. 1 is a circuit diagram showing a pixel of a
conventional organic light emitting display device.
[0005] Referring to FIG. 1, the pixel 4 of the conven-
tional organic light emitting display device includes an
organic light emitting diode (OLED), and a pixel circuit 2
coupled to adataline (Dm) and a scan line (Sn) to control
the organic light emitting diode (OLED).

[0006] An anode electrode of the organic light emitting
diode (OLED) is coupled to the pixel circuit 2, and a cath-
ode electrode of the organic light emitting diode (OLED)
is coupled to a second power source (ELVSS). The or-
ganic light emitting diode (OLED) generates light with a
luminance corresponding to an electric current supplied
from the pixel circuit 2.

[0007] The pixel circuit 2 controls an amount of current
supplied to the organic light emitting diode (OLED) in
accordance with a data signal supplied to the data line
(Dm) when a scan signal is supplied to the scan line (Sn).
For this purpose, the pixel circuit 2 includes a second
transistor (M2’) coupled between a first power source
(ELVDD) and the organic light emitting diode (OLED); a
first transistor (M1’) coupled between a gate electrode of
the second transistor (M2’) and the data line (Dm), with
a gate electrode of the first transistor coupled to the scan
line (Sn); and a storage capacitor (Cst) coupled between
the gate electrode and a first electrode of the second
transistor (M2’).

[0008] The gate electrode of the first transistor (M1°)
is coupled 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 terminal of the storage capacitor (Cst). Here, the
first electrode of the first transistor (M1°) is either a source
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electrode or a drain electrode, and the second electrode
of the first transistor (M1’) is the other of the source elec-
trode and the drain electrode. For example, when the
first electrode is a source electrode, the second electrode
is a drain electrode. The first transistor (M1’) is turned on
when a low scan signal is supplied from the scan line
(Sn), and supplies a data signal from the data line (Dm)
to the storage capacitor (Cst). In this case, the storage
capacitor (Cst) is charged with a voltage corresponding
to the data signal.

[0009] 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 coupled to the other terminal of the storage capacitor
(Cst) and the first power source (ELVDD). A second elec-
trode of the second transistor (M2’) is coupled to the an-
ode electrode of the organic light emitting diode (OLED).
The second transistor (M2’) controls the amount of cur-
rentin accordance with a voltage value stored in the stor-
age capacitor (Cst), the current flowing from the first pow-
er source (ELVDD) to the second power source (ELVSS)
via the organic light emitting diode (OLED). In this case,
the organic light emitting diode (OLED) generates light
corresponding to the amount of current supplied from the
second transistor (M2').

[0010] However, the pixel 4 of the conventional organic
light emitting display device has problems with displaying
an image with uniform luminance. More particularly, a
threshold voltage of the second transistor (M2’) (e.g.,
driving transistor) in each of the pixels 4 is different due
to manufacturing process variances. When the threshold
voltages of drive transistors are set to different threshold
voltage levels as described above, inaccurate luminance
is generated in pixels of the organic light emitting diode
(OLED) due to the different threshold voltages of the drive
transistors, even though data signals corresponding to a
same gray level are supplied to the pixels.

[0011] Also, the conventional organic light emitting dis-
play device has problems in that the voltage from the first
power source (ELVDD) may vary from pixel to pixel due
toavoltage drop of the voltage from the first power source
(ELVDD), depending on the position of each pixel in the
display unit. When the voltage from the first power source
(ELVDD) varies according to the position of the pixels as
described above, it is very difficult to display an image
with uniform luminance.

[0012] Furthermore, the conventional organic light
emitting display device has problems displaying images
with desired luminance due to the changes in efficiency
from degradation of the organic light emitting diode
(OLED). That is to say, organic light emitting diodes
(OLED) degrade with time, which makes it more difficult
to display an image with desired luminance. In fact, the
organic light emitting diode (OLED) device generates im-
ages with progressively lower luminance as the organic
light emitting diodes (OLED) degrade.
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SUMMARY OF THE INVENTION

[0013] Accordingly, an aspect of exemplary embodi-
ments according to the present invention is to provide a
pixel capable of compensating for the threshold voltage
of the drive transistor, the voltage drop of the first power
source and the degradation of the organic light emitting
diode, and an organic light emitting display device using
the same.

[0014] One aspect of an embodiment of the present
invention provides a pixel including an organic light emit-
ting diode; a second transistor coupled between a first
power source and the organic light emitting diode for con-
trolling an amount of current supplied from the first power
source to the organiclight emitting diode; a third transistor
coupled between afirst electrode of the second transistor
and the first power source, the third transistor configured
to turn off when a light emission control signal is applied
to a light emission control line coupled to a gate electrode
of the third transistor; a first transistor coupled between
a gate electrode of the second transistor and a data line,
the first transistor configured to turn on when a scan sig-
nal is applied to a scan line coupled to a gate electrode
of the first transistor; a first capacitor coupled between
the gate electrode and the first electrode of the second
transistor; a second capacitor coupled between the first
electrode of the second transistor and the first power
source; and a compensation circuit coupled between the
organic light emitting diode and the gate electrode of the
second transistor, the compensation circuit for adjusting
a voltage at the gate electrode of the second transistor
in accordance with the degradation of the organic light
emitting diode.

[0015] In this case, a capacitance of the second ca-
pacitor may be greater than a capacitance of the first
capacitor. Also, the capacitance of the second capacitor
may be 2 to 10 times the capacitance of the first capacitor.
In addition, the compensation circuit may include a third
capacitor having a first terminal coupled to the gate elec-
trode of the second transistor; a fourth transistor coupled
between a second terminal of the third capacitor and an
anode electrode of the organic light emitting diode, the
fourth transistor configured to turn on when the scan sig-
nal is applied to the scan line coupled to a gate electrode
of the fourth transistor; and a fifth transistor coupled be-
tween the second terminal of the third capacitor and a
reference power source, the fifth transistor configured to
turn off when the light emission control signal is applied
to the light emission control line coupled to a gate elec-
trode of the fifth transistor.

[0016] Another aspect of an embodiment of the
present invention provides an organic light emitting dis-
play device including a scan driver for applying scan sig-
nals to a plurality of scan lines and applying light emission
control signals to a plurality of light emission control lines;
a data driver for supplying a reset power voltage and
applying data signals to a plurality of data lines; and a
plurality of pixels arranged at crossing regions of the plu-
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rality of data lines and the plurality of scan lines, wherein
each of the plurality of pixels includes an organic light
emitting diode; a second transistor coupled between a
first power source and the organic light emitting diode,
the second transistor for controlling an amount of current
supplied from the first power source to the organic light
emitting diode; a third transistor coupled between a first
electrode of the second transistor and the first power
source, the third transistor configured to turn off when a
light emission control signal is applied to a corresponding
light emission control line coupled to a gate electrode of
the third transistor; a first transistor coupled between a
gate electrode of the second transistor and a correspond-
ing dataline, the first transistor configured to turn on when
a scan signal is applied to a corresponding scan line cou-
pled to a gate electrode of the first transistor; a first ca-
pacitor coupled between the gate electrode and the first
electrode of the second transistor; a second capacitor
coupled between the first electrode of the second tran-
sistor and the first power source; and a compensation
circuit coupled between the organic light emitting diode
and the gate electrode of the second transistor, the com-
pensation circuit for adjusting a voltage at the gate elec-
trode of the second transistor in accordance with degra-
dation of the organic light emitting diode.

[0017] In this case, the scan driver may be configured
to apply a light emission control signal to an ith light emis-
sion control line during a second portion and a third por-
tion of a period in which a scan signal is being applied to
a corresponding ith scan line. Also, the scan driver may
be configured to stop the application of the light emission
control signal to the ith light emission control line after the
application of the scan signal to the corresponding ith
scan line is stopped. Furthermore, the data driver may
be configured to supply the reset power voltage to the
plurality of data lines during a first portion and the second
portion of the period, and may be configured to apply
data signals to the plurality of data lines during the third
portion of the period.

[0018] Yet another aspect of an embodiment of the
presentinvention provides a method of driving an organic
light emitting display device, the method comprising the
steps of: applying a light emission control signal to an ith
light emission control line during a second portion and a
third portion of a period in which a scan signal is being
applied to a corresponding ith scan line; stopping the ap-
plication of the light emission control signal to the ith light
emission control line after the application of the scan sig-
nal to the corresponding ith scan line is stopped; supply-
ing the reset power voltage to the plurality of data lines
during a first portion and the second portion of the period;
and applying data signals to the plurality of data lines
during the third portion of the period.

[0019] As described above, a pixel according to em-
bodiments of the present invention, and an organic light
emitting display device using the same, may be useful
to display an image with uniform luminance by compen-
sating for the threshold voltage of the drive transistor, the
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voltage drop of the first power source, and degradation
of the organic light emitting diode included in each of the
pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] 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 circuit diagram illustrating a conventional
pixel.

FIG. 2 is a schematic block diagram illustrating an
organic light emitting display device according toone
exemplary embodiment of the present invention.
FIG. 3 is a waveform diagram illustrating a driving
waveform supplied from a scan driver and a data
driver as shown in FIG. 2.

FIG. 4 is a circuit diagram illustrating a pixel accord-
ing to one exemplary embodiment of the present in-
vention as shown in FIG. 2.

FIG. 5 is a waveform diagram illustrating a driving
waveform of the pixel as shown in FIG. 4.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0021] 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 directly coupled to the
second element, or may be indirectly coupled to the sec-
ond element via one or more additional elements. Fur-
ther, 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 ele-
ments throughout.

[0022] FIG. 2is a schematic block diagram illustrating
an organic light emitting display device according to one
exemplary embodiment of the present invention.

[0023] Referring to FIG. 2, the organic light emitting
display device according to one exemplary embodiment
of the present invention includes a display unit 130 in-
cluding pixels 140 arranged at crossing regions of scan
lines (S1 to Sn) and data lines (D1 to Dm); a scan driver
110 for driving the scan lines (S1 to Sn) and light emission
control lines (E1 to En); a data driver 120 for driving the
data lines (D1 to Dm); and a timing controller 150 for
controlling the scan driver 110 and the data driver 120.
[0024] The scan driver 110 receives a scan drive con-
trol signal (SCS) from the timing controller 150, and se-
quentially applies scan signals to the scan lines (S1 to
Sn), as shown in FIG. 3. Also, the scan driver 110 se-
quentially applies a light emission control signal to the
light emission control lines (E1 to En). Here, a light emis-
sion control signal is applied to anith light emission control
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line (Ei) after a scan signal is applied to a corresponding
ith scan line (Si), and suspended after application of the
scan signal to the ith scan line (Si) is suspended. In this
embodiment, the scan signal has a LOW level voltage
when it is applied, and the light emission control signal
has a HIGH level voltage when it is applied. In other em-
bodiments, the scan signal and the emission control sig-
nal may be at either high or low levels when they are
applied, depending on the particular embodiment, with-
out being limited to any particular embodiment.

[0025] The datadriver 120 receives a datadrive control
signal (DCS) and data (Data) from the timing controller
150, generates a data signal (DS), and applies the gen-
erated data signal (DS) to the datalines (D1 to Dm). Here,
the data driver 120 applies a reset power source (Vint)
(e.g., the reset power source (Vint) described with re-
spect to FIG. 3) to the data lines (D1 to Dm) during a
portion of a period when a low scan signal is overlapped
with a high light emission control signal from the time
when the application of the high scan signal is started.
Further, the data driver 120 applies a data signal (DS) to
the data lines (D1 to Dm) during a remaining portion of
the period when the low scan signal is overlapped with
the high light emission control signal. A voltage of the
reset power source (Vint) is set to a higher voltage level
than that ofthe data signal (DS), and setto alower voltage
level than that of the first power source (ELVDD).
[0026] The timing controller 150 generates a data drive
control signal (DCS) and a scan drive control signal
(SCS) in accordance with externally supplied synchroni-
zation signals. The data drive control signal (DCS) gen-
erated in the timing controller 150 is supplied to the data
driver 120, and the scan drive control signal (SCS) is
supplied to the scan driver 110. The timing controller 150
may also supply externally supplied data (Data) to the
data driver 120.

[0027] The display unit 130 receives a first power
source (ELVDD) and a second power source (ELVSS)
from the outside, supplying the received first power
source (ELVDD) and second power source (ELVSS) to
each of the pixels 140. Each of the pixels 140 receiving
the first power source (ELVDD) and the second power
source (ELVSS) generates light corresponding to the da-
ta signal (DS).

[0028] FIG. 4 is a diagram showing a pixel according
to one exemplary embodiment of the present invention
as shown in FIG. 2. For convenience, FIG. 4 shows a
pixel coupled to an nth scan line (Sn) and an mth data
line (Dm).

[0029] Referring to FIG. 4, the pixel 140 according to
one exemplary embodiment of the present invention in-
cludes an organic light emitting diode (OLED); a pixel
circuit 142 coupled to the data line (Dm) and the scan
line (Sn) to control the amount of current supplied to the
organic light emitting diode (OLED); and a compensation
circuit 144 that compensates for the degradation of the
organic light emitting diode (OLED).

[0030] An anode electrode of the organic light emitting
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diode (OLED) is coupled to the pixel circuit 142, and a
cathode electrode of the organic light emitting diode
(OLED) is coupled to a second power source (ELVSS).
The organic light emitting diode (OLED) generates light
with a luminance corresponding to the amount of current
supplied from the pixel circuit 142. Here, the voltage of
the second power source (ELVSS) is set to a lower volt-
age level than that of the first power source (ELVDD).
[0031] The pixel circuit 142 controls the amount of cur-
rent supplied to the organic light emitting diode (OLED)
in accordance with the data signal applied to the data
line (Dm) when a scan signal is applied to the scan line
(Sn). For this purpose, the pixel circuit 142 includes first
to third transistors (M1 to M3), a first capacitor (C1) and
a second capacitor (C2).

[0032] A first electrode of a first transistor (M1) is cou-
pled to the data line (Dm), and a second electrode of the
firsttransistor (M1) is coupled to a firstnode (N1) (namely,
a gate electrode of a second transistor (M2)). A gate elec-
trode of the first transistor (M1) is coupled to the scan
line (Sn). The first transistor (M1) is turned on when a
low scan signal is applied to the scan line (Sn), and ap-
plies a reset power source or a data signal from the data
line (Dm) to the first node (N1).

[0033] A first electrode of the second transistor (M2)
is coupled to a second node (N2) (namely, a second elec-
trode of a third transistor (M3)), and a second electrode
of the second transistor (M2) is coupled to an anode elec-
trode of the organic light emitting diode (OLED). A gate
electrode of the second transistor (M2) is coupled to the
first node (N1). The second transistor (M2) applies an
electric current to the organic light emitting diode (OLED),
the electric current corresponding to the voltage applied
to the first node (N1).

[0034] A first electrode of the third transistor (M3) is
coupled to the first power source (ELVDD), and a second
electrode of the third transistor (M3) is coupled to the
second node (N2). A gate electrode of the third transistor
(M3) is coupled to the light emission control line (En).
The third transistor (M3) is turned off when a high emis-
sion light control signal is applied to the light emission
control line (En), and turned on when a low light emission
control signal is applied to the light emission control line
(En).

[0035] The first capacitor (C1) is coupled between the
first node (N1) and the second node (N2). The first ca-
pacitor (C1) stores a voltage corresponding to the data
signal and the threshold voltage of the second transistor
(M2).

[0036] The second capacitor(C2)is arranged between
the first power source (ELVDD) and the second node
(N2). The second capacitor (C2) stably maintains a volt-
age of the second node (N2). For this purpose, the sec-
ond capacitor (C2) has a greater capacitance than the
first capacitor (C1). For example, the second capacitor
(C2) may have a capacitance 2 to 10 times the capaci-
tance of the first capacitor (C1), or more.

[0037] Thecompensation circuit 144 controls a voltage
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of the first node (N1) to compensate for degradation of
the organic light emitting diode (OLED). For this purpose,
the compensation circuit 144 includes a fourth transistor
(M4), a fifth transistor (M5), and a third capacitor (C3).
[0038] A second electrode of the fourth transistor (M4)
is coupled to an anode electrode of the organic light emit-
ting diode (OLED), and a first electrode of the fourth tran-
sistor (M4) is coupled to the third node (N3). A gate elec-
trode of the fourth transistor (M4) is coupled to the scan
line (Sn). The fourth transistor (M4) is turned on when a
low scan signal is applied to the scan line (Sn), and ap-
plies a voltage, applied to the organic light emitting diode
(OLED), to the third node (N3).

[0039] A first electrode of the fifth transistor (M5) is
coupled to a reference power source (Vsus), and a sec-
ond electrode of the fifth transistor (M5) is coupled to the
third node (N3). A gate electrode of the fifth transistor
(M5) is coupled to the light emission control line (En).
The fifth transistor (M5) is turned off when a high light
emission control signal is applied to the light emission
control line (En), and turned on when a low light emission
control signal is applied to the light emission control line
(En).

[0040] Afirstterminal of the third capacitor (C3) is cou-
pled to the first node (N1), and a second terminal of the
third capacitor (C3) is coupled to the third node (N3). The
third capacitor (C3) adjusts the voltage of the first node
(N1)inaccordance with voltage changes at the third node
(N3).

[0041] FIG. 5is awaveform diagram illustrating a driv-
ing waveform of the pixel shown in FIG. 4.

[0042] An operation of the pixel 140 will be described
in detail in connection with FIGS. 4 and 5. First, when a
low scan signal is applied to the scan line (Sn), the first
transistor (M1) and the fourth transistor (M4) are turned
on. A reset power source (Vint) is supplied to the data
line (Dm) during a first portion (T1) of the period when
the scan signal is supplied to the scan line (Sn).

[0043] When the first transistor (M1) is turned on, the
reset power source (Vint) supplied to the data line (Dm)
is supplied to the first node (N1) via the first transistor
(M1). The second node (N2) maintains a voltage of the
first power source (ELVDD) since the third transistor (M3)
is turned on during the first portion (T1). Here, the second
transistor (M2) is turned on since a voltage of the reset
power source (Vint) has a lower voltage than the first
power source (ELVDD).

[0044] When the fourth transistor (M4) is turned on,
the voltage applied to the organic light emitting diode
(OLED) is applied to the third node (N3).

[0045] A high light emission control signal is applied
to the light emission control line (En) during a second
portion (T2) of the period when the low scan signal is
applied tothe scanline (Sn). When the high light emission
control signal is applied to the light emission control line
(En), the third transistor (M3) and the fifth transistor (M5)
are turned off.

[0046] When the third transistor (M3) is turned off, the
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second transistor (M2) is consequently turned off. When
the second transistor (M2) is turned off, a voltage corre-
sponding to the threshold voltage of the second transistor
(M2) (e.g., avoltage difference between the second node
(N2) and the first node (N1)) is charged in the first ca-
pacitor (C1) during the second portion (T2).

[0047] When the fifth transistor (M5) is turned off, the
third node (N3) and the reference power source (Vsus)
are electrically isolated from each other. In this case, the
third node (N3) stably receives a voltage applied to the
organic light emitting diode (OLED).

[0048] A data signal (DS) is applied to the data line
(Dm) during a third portion (T3) of the period in which the
scan signal is supplied to the scan line (Sn). During the
third portion (T3), the data signal (DS) applied to the data
line (Dm) is applied to the first node (N1) via the first
transistor (M1). When the data signal (DS) is applied to
the first node (N1), a voltage of the first node (N1) drops
from the reset power source (Vint) to a voltage of the
datasignal (DS). Inthis case, the second node (N2) main-
tains its voltage from the second portion (T2). More par-
ticularly, the capacitance of the second capacitor (C2) is
greater than the capacitance of the first capacitor (C1).
Therefore, the second node (N2) maintains its voltage
from the second portion (T2) even if the voltage of the
firstnode (N1) is changed. Thus, a voltage corresponding
to the threshold voltage of the second transistor (M2) and
the data signal (DS) is charged in the first capacitor (C1).
[0049] Meanwhile, the threshold voltage of the organic
light emitting diode (OLED) is applied to the third node
(N3) during the third portion (T3). The threshold voltage
of the organic light emitting diode (OLED) increases as
the organic light emitting diode (OLED) degrades.
[0050] Then, the first transistor (M1) and the fourth
transistor (M4) are turned off when the application of the
low scan signal is stopped. When the first transistor (M1)
is turned off, the first node (N1) is floated. When the fourth
transistor (M4) is turned off, the organic light emitting
diode (OLED) and the third node (N3) are electrically
isolated from each other.

[0051] After the application of the low scan signal is
stopped, the application of the high light emission control
signal is also stopped. When the application of the high
light emission control signal is stopped, the third transis-
tor (M3) and the fifth transistor (M5) are turned on. When
the third transistor (M3) is turned on, a voltage of the first
power source (ELVDD) is supplied to the second node
(N2). In this case, the voltage of the floated first node
(N1) is also increased to correspond to the increase in
voltage of the second node (N2). That is to say, the volt-
age charged in the first capacitor (C1) is maintained at
the voltage of the previous portion even when the third
transistor (M3) is turned on.

[0052] Also, since the first node (N1) is floated when
the voltage of the first power source (ELVDD) is supplied
to the second node (N2), the pixel circuit 142 compen-
sates for the voltage drop of the voltage from the first
power source (ELVDD) corresponding to the position of
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the pixel 140. That is to say, the voltage of the first node
(N1) is increased in accordance with the increase in volt-
age of the second node (N2), to display an image with
desired luminance regardless of the voltage drop of the
voltage from the first power source (ELVDD).

[0053] When the fifth transistor (M5) is turned on, a
voltage of the third node (N3) increases from the thresh-
old voltage of the organic light emitting diode (OLED) to
the reference power source (Vsus). For this purpose, a
voltage of the reference power source (Vsus) is set to a
higher voltage level than the threshold voltage of the or-
ganic light emitting diode (OLED). The voltage of the
floated first node (N1) is also increased in accordance
with increases of the voltage at the third node (N3). Then,
the second transistor (M2) generates light with a lumi-
nance by supplying an electric current to the organic light
emitting diode (OLED), the electric current correspond-
ing to the voltage applied to the first node (N1).

[0054] Meanwhile, the organic light emitting diode
(OLED) degrades with time. Here, the threshold voltage
of the organic light emitting diode (OLED) increases as
the organic light emitting diode (OLED) degrades. That
is to say, when an electric current is supplied from the
second transistor (M2), the voltage applied to the organic
light emitting diode (OLED) increases as the organic light
emitting diode (OLED) degrades.

[0055] The voltage of the organic light emitting diode
(OLED) applied to the third node (N3) thus increases as
the organic light emitting diode (OLED) degrades. There-
fore, a voltage charged in the third capacitor (C3) be-
comes lower as the organic light emitting diode (OLED)
degrades.

[0056] When the voltage charged in the third capacitor
(C3) becomes lower, the increase in voltage of the first
node (N1) also decreases. In this case, an amount of
current supplied from the second transistor (M2) to the
organic light emitting diode (OLED) is increased for a
same data signal. That is to say, the amount of current
supplied from the second transistor (M2) to the organic
light emitting diode (OLED) increases as the organic light
emitting diode (OLED) degrades according to an embod-
iment of the present invention. Therefore, the compen-
sation circuit 144 compensates for a luminance drop
caused by degradation of the organic light emitting diode
(OLED).

Claims
1. A pixel (140), comprising:

an organic light emitting diode (OLED);

a second transistor (M2) coupled between a first
power source (ELVDD) and the organic light
emitting diode (OLED) for controlling an amount
of current supplied from the first power source
(ELVDD) to the organic light emitting diode
(OLED);
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a third transistor (M3) coupled between a first
electrode of the second transistor (M2) and the
first power source (ELVDD), the third transistor
(M3) configured to turn off when a light emission
control signal is applied to a light emission con-
trol line (E1, ..., En) coupled to a gate electrode
of the third transistor (M3);

a first transistor (M1) coupled between a gate
electrode of the second transistor (M2) and a
data line (D1, ..., Dm), the first transistor (M1)
configured to turn on when a scan signal is ap-
plied toascanline (S1, ..., Sn) coupled to a gate
electrode of the first transistor (M1);

a first capacitor (C1) coupled between the gate
electrode and the first electrode of the second
transistor (M2);

a second capacitor (C2) coupled between the
first electrode of the second transistor (M2) and
the first power source (ELVDD); and

a compensation circuit (144) coupled between
the organic light emitting diode (OLED) and the
gate electrode of the second transistor (M2), the
compensation circuit (144) for adjusting a volt-
age atthe gate electrode of the second transistor
(M2) in accordance with degradation of the or-
ganic light emitting diode (OLED).

The pixel (140) according to claim 1, wherein a ca-
pacitance of the second capacitor (C2) is greater
than a capacitance of the first capacitor (C1).

The pixel (140) according to claim 2, wherein the
capacitance of the second capacitor (C2) is 2 to 10
times the capacitance of the first capacitor (C1).

The pixel (140) according to claim 1, wherein the
compensation circuit (144) comprises:

a third capacitor (C3) having a first terminal cou-
pled to the gate electrode of the second transis-
tor (M2);

a fourth transistor (M4) coupled between a sec-
ond terminal of the third capacitor (C3) and an
anode electrode of the organic light emitting di-
ode (OLED), the fourth transistor (M4) config-
ured to turn on when the scan signal is applied
to the scan line (S1, ..., Sn) coupled to a gate
electrode of the fourth transistor (M4); and

a fifth transistor (M5) coupled between the sec-
ond terminal of the third capacitor (C3) and a
reference power source (Vsus), the fifth transis-
tor (M5) configured to turn off when the light
emission control signal is applied to the light
emission control line (E1, ..., En) coupled to a
gate electrode of the fifth transistor (M5).

5. The pixel (140) according to claim 4, wherein a volt-

age of the reference power source (Vsus) is higher
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10.

1.

12,

than a threshold voltage of the organic light emitting
diode (OLED).

An organic light emitting display device, comprising:

a scan driver (110) for applying scan signals to
aplurality of scan lines (S1, ..., Sn) and applying
light emission control signals to a plurality of light
emission control lines (E1, ..., En);

a data driver (120) for supplying a reset power
voltage and applying data signals (DS) to a plu-
rality of data lines (D1, ..., Dm); and

a plurality of pixels (140) according to any one
of claims 1 to 5 arranged at crossing regions of
the plurality of data lines (D1, ..., Dm) and the
plurality of scan lines (S1, ..., Sn).

The organic light emitting display device according
toclaim 6, wherein the scan driver (110) is configured
to apply a light emission control signal to an ith light
emission control line (Ei) during a second portion
(T2) and a third portion (T3) of a period in which a
scan signal is being applied to a corresponding ith
scan line (Si).

The organic light emitting display device according
toclaim 7, wherein the scan driver (110) is configured
to stop the application of the light emission control
signal to the ith light emission control line (Ei) after
the application of the scan signal to the correspond-
ing ith scan line (Si) is stopped.

The organic light emitting display device according
to claim 7, wherein the data driver (120) is configured
to supply the reset power voltage to the plurality of
data lines (D1, ..., Dm) during a first portion (T1) and
the second portion (T2) of the period, and configured
to apply data signals (DS) to the plurality of data lines
(D1, ..., Dm) during the third portion (T3) of the pe-
riod.

The organic light emitting display device according
to claim 6, wherein the reset power voltage is higher
than the data signal (DS).

The organic light emitting display device according
to claim 10, wherein the reset power voltage is lower
than a voltage of the first power source (ELVDD).

A method of driving an organic light emitting display
device according to any one of claims 6 to 11, the
method comprising the steps of:

applying a light emission control signal to an ith
light emission control line (Ei) during a second
portion (T2) and a third portion (T3) of a period
in which a scan signal is being applied to a cor-
responding ith scan line (Si);
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stopping the application of the light emission
control signal to the ith light emission control line
(Ei) after the application of the scan signal to the
corresponding it" scan line (Si) is stopped;
supplying the reset power voltage to the plurality
of data lines (D1, ..., Dm) during a first portion
(T1) and the second portion (T2) of the period;
and

applying data signals (DS) to the plurality of data
lines (D1, ..., Dm) during the third portion (T3)
of the period.
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