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(7) ABSTRACT

A pixel including: an organic light emitting diode; a first
transistor configured to control an amount of current that
passes through the organic light emitting diode to flow to a
second power from a first power that is connected to a first
electrode of the first transistor corresponding to a voltage of
a first node; a second transistor between a data line and the
first node; a third transistor between the first node and a
reference power; a fourth transistor between a second node
and an initialization power, the second node being connected
to an anode electrode of the organic light emitting diode; a
first capacitor; and a second capacitor connected in series to
the first capacitor, the first and second capacitors being
between the first node and the first power.
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PIXEL, ORGANIC LIGHT EMITTING
DISPLAY DEVICE, AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to, and the benefit of,
Korean Patent Application No. 10-2015-0092527, filed on
Jun. 29, 2015, in the Korean Intellectual Property Office, the
entire contents of which are incorporated herein by reference
in their entirety.

BACKGROUND

1. Field

Exemplary embodiments of the present invention relate to
a pixel, an organic light emitting display device including
the pixel, and a driving method thereof. More particularly,
the embodiments of the present invention relate to a pixel
that can improve image quality, an organic light emitting
display device including the pixel, and the driving method
thereof.

2. Description of the Related Art

With the development of information technology, the
importance of a display device, which is a connection
medium between a user and information, has increased.
Accordingly, the use of a flat panel display, such as a liquid
crystal display, an organic light emitting display device, and
a plasma display panel, has increased.

The organic light emitting display device uses organic
light emitting diodes that generate light through reunion of
electrons and holes, and has features of fast response speed
and low power consumption.

The organic light emitting display device includes a
plurality of pixels that are disposed at regions that are
defined by data lines and scan lines. The pixels consist of at
least two transistors and at least one capacitor, and generally
include an organic light emitting diode and a driving tran-
sistor.

The organic light emitting display device has a feature
that power consumption is lower, but an amount of current
that flows to the organic light emitting diode may be varied
depending on a threshold voltage variation of the driving
transistor that is included in the pixel, which may cause a
non-uniform display. That is, the characteristics of the
driving transistor may be changed depending on the manu-
facturing process of the driving transistor in the pixels.
Further, it may be difficult or impossible to make all tran-
sistors of the organic light emitting display device have
equal characteristics, and a threshold voltage deviation of
the driving transistor is generated thereby.

A method that adds a compensation circuit consisting of
a plurality of transistors and capacitors at each pixel has
been introduced to overcome this problem. The compensa-
tion circuit included in each pixel charges a voltage corre-
sponding to a threshold voltage of the driving transistor for
a first horizontal period, and compensates the deviation of
the driving transistor accordingly.

However, as the panel is larger and has high resolution,
the time that is allocated for the first horizontal period is
reduced, and the threshold voltage of the driving transistor
is not sufficiently compensated.

The above information disclosed in this Background
section is only for enhancement of understanding of the

10

15

20

25

30

35

40

45

50

55

60

65

2

background of the invention and therefore it may contain
information that does not form prior art.

SUMMARY

Embodiments of the present invention may provide a
pixel, an organic light emitting display device including the
pixel, and a driving method thereof having features of
improved display quality.

A pixel according to an exemplary embodiment of the
present invention may include an organic light emitting
diode, a first transistor configured to control an amount of
current that passes through the organic light emitting diode
to flow to a second power from a first power that is
connected to a first electrode of the first transistor corre-
sponding to a voltage of a first node, a second transistor
between a data line and the first node, a third transistor
between the first node and a reference power, a fourth
transistor between a second node and an initialization power,
the second node being connected to an anode electrode of
the organic light emitting diode, a first capacitor, and a
second capacitor connected in series to the first capacitor, the
first and second capacitors being between the first node and
the first power, wherein a third node that is a common node
of the first capacitor and second capacitor is electrically
connected to the first electrode of the first transistor.

The reference power have a voltage at which the first
transistor is turned on.

The initialization power have a voltage at which the
organic light emitting diode is turned off.

The third transistor and the fourth transistor may be
concurrently turned on and turned off and their turned-on
period does not overlap a turned-on period of the second
transistor.

The third transistor and the fourth transistor may be
turned on before the second transistor is turned on.

The pixel may include a fifth transistor between the third
node and the first power, and a sixth transistor between the
second node and the first transistor.

The turned-on period of the fifth transistor may not
overlap that of the second transistor, and the fifth transistor
may be turned off after the third transistor is turned on.

The sixth transistor may be turned off when the second
transistor is turned on.

The pixel may include a fifth transistor between the third
node and the first power, and a sixth transistor between the
second node and the organic light emitting diode.

The turned-on period of the fifth transistor may not
overlap that of the second transistor, and the fifth transistor
may be turned off after the third transistor is turned on.

The turned-on period of the sixth transistor may not
overlap that of the second transistor and the third transistor.

An organic light emitting display device according to an
exemplary embodiment of the present invention may include
pixels disposed in regions that are defined by scan lines, data
lines, control lines, first light emitting control lines, and
second light emitting control lines, a scan driver configured
to supply scan signals to the scan lines, a data driver
configured to supply data signals to the data lines, and a
control line driver configured to supply control signals to the
control lines, wherein each pixel at an i-th horizontal line (i
is natural number) includes an organic light emitting diode,
a first transistor configured to control an amount of current
that passes through the organic light emitting diode to flow
to a second power from a first power that is connected to a
first electrode of the first transistor corresponding to a
voltage of a first node, a second transistor between a data
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line of the data lines and the first node and configured to be
turned on when a scan signal of the scan lines is supplied to
an i-th scan line, a third transistor between the first node and
a reference power and configured to be turned on when a
control signal of the control signals is supplied to an i-th
control line, a fourth transistor between a second node and
an initialization power and configured to be turned on when
the control signal of the control signals is supplied to the i-th
control line, the second node being connected to an anode
electrode of the organic light emitting diode, a first capaci-
tor, a second capacitor connected in series to the first
capacitor, the first and second capacitors being between the
first node and the first power, and a third node that is a
common node of the first capacitor and second capacitor and
that is electrically connected to the first electrode of the first
transistor.

The reference power may have a voltage at which the first
transistor is turned on.

The initialization power may have a voltage at which the
organic light emitting diode is turned off.

The scan driver may sequentially supply the scan lines
with scan signals, and, the control line driver may supply the
i-th control line with the control signal having a wider width
than that of the scan signal, the control signal being supplied
before the scan signal is supplied to the i-th scan line.

Each pixel at the i-th horizontal line (i is natural number)
may include a fifth transistor between the third node and the
first power and configured to be turned off when a first light
emitting control signal is supplied to an i-th first light
emitting control line of the first light emitting control lines
and to be turned on for other periods, and a sixth transistor
between the second node and the first transistor and config-
ured to be turned off when a second light emitting control
signal is supplied to an i-th second light emitting control line
of the second light emitting control lines and to be turned on
for other periods.

The organic light emitting display device according to an
exemplary embodiment may include an emission driver that
supplies the first light emitting control signal to the i-th light
emitting control line such that a part thereof overlaps the
control signal supplied to the i-th control line and another
part thereof overlaps the scan signal supplied to the i-th scan
line and supplies the second light emitting signal to the i-th
second light emitting control line such that a part thereof
overlaps the scan signal supplied to the i-th scan line.

Each pixel at an i-th horizontal line (i is natural number)
may include a fifth transistor between the third node and the
first power and configured to be turned off when a first light
emitting control signal is supplied to an i-th first light
emitting control line of the first light emitting control lines
and to be turned on for other periods, and a sixth transistor
between the second node and the anode electrode of the
organic light emitting diode and configured to be turned off
when a second light emitting control signal is supplied to an
i-th second light emitting control line of the second light
emitting control lines and to be turned on for other periods.

The organic light emitting display device may include an
emission driver that supplies supply the first light emitting
control signal to the i-th light emitting control line such that
a part thereof overlaps the control signal of the control
signals supplied to the i-th control line and another part
thereof overlaps the scan signal of the scan signals supplied
to the i-th scan line and supplies the second light emitting
control signal to the i-th second light emitting control line
such that a part thereof overlaps the control signal of the
control signals supplied to the i-th control line and the scan
signal of the scan signals supplied to the i-th scan line.
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A method of driving an organic light emitting display
device including pixels at horizontal lines, the method
including initializing a driving transistor in a pixel of the
pixels to an ON-bias condition, compensating for a thresh-
old voltage of the driving transistor, and charging at least
one capacitor connected to the driving transistor with a
voltage corresponding to a data signal, wherein at least one
part of the initializing and the compensating of the pixels
that are at an i+1-th horizontal line (i is natural number)
overlaps the compensating of the pixels that are at an i-th
horizontal line.

A pixel, an organic light emitting display device using
this, and the driving method thereof according to an exem-
plary embodiment of the present invention compensates a
threshold voltage of a driving transistor regardless of a
period that a data signal is supplied. That is, a threshold
voltage of a driving transistor is compensated for sufficient
time before a data signal is supplied, and a display quality
can be improved accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments will be described more fully here-
inafter with reference to the accompanying drawings; how-
ever, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the example embodiments to those
skilled in the art. In the drawing figures, dimensions may be
exaggerated for clarity of illustration. Like reference numer-
als refer to like elements (or components) throughout.

FIG. 1 is a block diagram showing an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

FIG. 2 is a circuit diagram showing a pixel according to
an exemplary embodiment of the present invention.

FIG. 3 is a waveform diagram showing an exemplary
embodiment of a driving method of the pixel shown in FIG.
2.

FIG. 4 is a circuit diagram showing a pixel according to
another exemplary embodiment of the present invention.

FIG. 5 is a waveform diagram showing an exemplary

embodiment of a driving method of the pixel shown in FIG.
4.

DETAILED DESCRIPTION

Hereinafter, one or more embodiments of the present
invention will be described, with reference to the accompa-
nying drawings, to enable those skilled in the art to imple-
ment the invention. However, as those skilled in the art
would realize, the described embodiment may be modified
in various suitable ways, all without departing from the spirit
or scope of the present invention.

That is, the present invention is not limited by the
hereafter-disclosed exemplary embodiments, and may be
modified in various suitable ways.

It will be understood that, although the terms “first”,
“second”, “third”, etc., may be used herein to describe
various elements, components, regions, layers, and/or sec-
tions, these elements, components, regions, layers and/or
sections should not be limited by these terms. These terms
are used to distinguish one element, component, region,
layer or section from another element, component, region,
layer or section. Thus, a first element, component, region,
layer, or section discussed below could be termed a second
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element, component, region, layer, or section, without
departing from the spirit and scope of the present invention.

Further, it will also be understood that when one element,
component, region, layer and/or section is referred to as
being “between” two elements, components, regions, layers,
and/or sections, it can be the only element, component,
region, layer and/or section between the two elements,
components, regions, layers, and/or sections, or one or more
intervening elements, components, regions, layers, and/or
sections may also be present.

The terminology used herein is for the purpose of describ-
ing particular embodiments and is not intended to be limit-
ing of the present invention. As used herein, the singular
forms “a” and “an” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprise,” “com-
prises,” “comprising,” “includes,” “including,” and
“include,” when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list
of elements, modify the entire list of elements and do not
modify the individual elements of the list. Further, the use of
“may” when describing embodiments of the present inven-
tion refers to “one or more embodiments of the present
invention.” Also, the term “exemplary” is intended to refer
to an example or illustration.

It will be understood that when an element or layer is
referred to as being “on,” “connected to,” “coupled to,”
“connected with,” “coupled with,” or “adjacent to” another
element or layer, it can be “directly on,” “directly connected
to,” “directly coupled to,” “directly connected with,”
“directly coupled with,” or “directly adjacent to” the other
element or layer, or one or more intervening elements or
layers may be present. Further “connection,” “connected,”
etc. may also refer to “electrical connection,” “electrically
connect,” etc. depending on the context in which they are
used as those skilled in the art would appreciate. When an
element or layer is referred to as being “directly on,”
“directly connected to,” “directly coupled to,” “directly
connected with,” “directly coupled with,” or “immediately
adjacent to” another element or layer, there are no interven-
ing elements or layers present.

As used herein, the term “substantially,” “about,” and
similar terms are used as terms of approximation and not as
terms of degree, and are intended to account for the inherent
deviations in measured or calculated values that would be
recognized by those of ordinary skill in the art.

As used herein, the terms “use,” “using,” and “used” may
be considered synonymous with the terms “utilize,” “utiliz-
ing,” and “utilized,” respectively.

FIG. 1 is a block diagram showing an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

Referring to FIG. 1, an organic light emitting display
device according to an exemplary embodiment of the pres-
ent invention is provided with a pixel portion 130 including
a plurality of pixels 140, a scan driver 110 for driving scan
lines (S1 to Sn), a data driver 120 for driving data lines (D1
to Dm), an emission driver 150 for driving first light
emitting control lines (E11 to E1r) and second light emitting
control lines (E21 to E2r), a control line driver 160 for
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6
driving control lines (CL1 to CLn), and a timing controller
170 for controlling drivers 110, 120, 150, and 160.

A pixel portion 130 denotes a display region of an organic
light emitting display device. A pixel portion 130 is provided
with pixels 140 that are at respective regions that are defined
by scan lines (S1 to Sn), data lines (D1 to Dm), control lines
(CL1 to CLn), first light emitting control lines (E11 to Elz),
and second light emitting control lines (E21 to E2n).

Each pixel 140 includes a driving transistor. Driving
transistors are separately driven by an ON-bias step, a
threshold voltage compensating step, a data signal storage
step, and a light emitting step. Here, a part of a threshold
voltage compensating step of pixels 140 that are disposed at
an i-th horizontal line (i is natural number) overlaps the
ON-bias step and a threshold voltage compensation step of
pixels 140 that are at an i+1-th horizontal line. In this regard,
hereinafter, the detailed description will be provided.

The scan driver 110 supplies scan lines (S1 to Sn) with
scan signals. For example, the scan driver 110 can sequen-
tially supply scan lines (S1 to Sn) with scan signals. When
a scan signal is supplied to scan lines (S1 to Sn), groups of
the pixels 140 are selected as a horizontal unit. Additionally,
the scan driver 110 supplies an i+1-th scan line Si+1 with a
scan signal such that the scan signal does not overlap a scan
signal provided to an i-th scan line Si. Here, the scan signal
is set to a gate-on voltage such that a transistor included in
the pixels 140 can be turned on.

The control line driver 160 supplies control lines (CL1 to
CLn) with a control signal. For example, the control line
driver 160 sequentially supplies control lines (CL1 to CLn)
with a control signal.

The control line driver 160 supplies an i-th control line
CLi with a control signal that overlaps a scan signal of the
i-th scan line Si, and has a wider width than the scan signal
of the i-th scan line Si. For example, the control line driver
160 can supply the i-th control line CLi with the control
signal before a scan signal is supplied to the i-th scan line Si.
Additionally, because the control signal is set to be wider
than a scan signal, the control signal that is supplied to an
i+1-th control line CLi overlaps a part of the control signal
that is supplied to the i-th control line CLi. The control
signal is set to a gate-on voltage such that a transistor
included in the pixels 140 can be turned on.

The emission driver 150 supplies first light emitting
control lines (E11 to Elx) with a first light emitting control
signal, and supplies second light emitting control lines (E21
to E2r) with a second light emitting control signal. For
example, the emission driver 150 sequentially supplies first
light emitting control lines (E11 to Elr) with first light
emitting control signals, and can sequentially supply the
second light emitting control lines (E21 to E2») with second
light emitting control signals.

Also, the emission driver 150 supplies an i-th first light
emitting control line E1/ with a first light emitting control
signal that overlaps a part of the control signal supplied to
the i-th control line CLi, and that overlaps a scan signal
supplied to the i-th scan line Si. Also, the emission driver
150 supplies an i-th second light emitting control line E2i
with a second control signal such that this overlaps a scan
signal supplied to the i-th scan line Si. Here, a first light
emitting control signal and a second light emitting control
signal are set to a gate-off voltage such that a transistor
included in pixels 140 can be turned off.

The data driver 120 supplies data lines (D1 to Dm) with
data signals to be synchronized with the scan signals. Data
signals supplied to data lines (D1 to Dm) are supplied to
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pixels 140 selected by the scan signal. Pixels 140 receiving
the data signals generate light with luminance corresponding
to the data signals.

A timing controller 170 controls the scan driver 110, the
data driver 120, the emission driver 150, and the control line
driver 160.

FIG. 2 is a circuit diagram showing a pixel according to
an exemplary embodiment of the present invention. A pixel
that is connected to an m-th data line Dm and the i-th scan
line Si is shown in FIG. 2, for ease of description.

Referring to FIG. 2, the pixel 140 according to an exem-
plary embodiment of the present invention is provided with
a pixel circuit 142 for controlling an amount of current that
is supplied to an organic light emitting diode (OLED).

An anode electrode of the organic light emitting diode
(OLED) is connected to the pixel circuit 142, and a cathode
electrode is connected to a second power ELVSS. This
organic light emitting diode (OLED) generates a luminance
of light corresponding to the amount of current supplied
from the pixel circuit 142. Meanwhile, the second power
ELVSS can be set to a voltage lower than a first power
ELVDD.

The pixel circuit 142 controls the amount of current
supplied to organic light emitting diode (OLED) in accor-
dance with a data signal. For this purpose, the pixel circuit
142 is provided with a first transistor M1 to a sixth transistor
M@, a first capacitor C1, and a second capacitor C2.

A first electrode of the first transistor M1 (i.e., a driving
transistor) is connected to the first power ELVDD through
the fifth transistor M5, and a second electrode of the first
transistor M1 is connected to the anode electrode of the
organic light emitting diode (OLED) through the sixth
transistor M6. A gate electrode of the first transistor M1 is
connected to a first node N1. The first transistor M1 controls
the amount of current flowing to the second power ELVSS
through the organic light emitting diode (OLED) from the
first power ELVDD.

A first electrode of the second transistor M2 is connected
to the data line Dm, and a second electrode of the second
transistor M2 is connected to the first node N1. A gate
electrode of the second transistor M2 is connected to the
scan line Si. This second transistor M2 connects the data line
Dm with the first node N1 when the scan signal is supplied
to the scan line Si.

A first electrode of the third transistor M3 is connected to
the first node N1, and a second electrode of the third
transistor M3 is connected to a reference power Vref. A gate
electrode of the third transistor M3 is connected to the
control line CLi. This third transistor M3 is turned on to
supply the first node N1 with a voltage of the reference
power Vref when the control signal is supplied to the control
line CLi. Here, the reference power Vref is set to a voltage
that is lower than the first power ELVDD, for example, the
reference power Vref can be set to a voltage that causes the
first transistor M1 to be turned on. As an example, the
reference power Vref can be set to a specific value in a
voltage range of the data signal.

A first electrode of the fourth transistor M4 is connected
to a second node N2, and a second electrode of the fourth
transistor M4 is connected to an initialization power Vint. A
gate electrode of the fourth transistor M4 is connected to the
control line CLi. The fourth transistor M4 is turned on to
provide a voltage of the initialization power Vint to the
second node N2 when the control signal is supplied to the
control line CLi. Here, the second node N2 denotes a node
that is electrically connected to the anode electrode of the
organic light emitting diode (OLED). And, the initialization
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8
power Vint is set to a voltage that causes the organic light
emitting diode (OLED) to be turned off.

A first electrode of the fifth transistor M5 is connected to
the first power ELVDD, and a second electrode of the fifth
transistor M5 is connected to a third node N3. A gate
electrode of the fifth transistor M5 is connected to the first
light emitting control line E1i. This fifth transistor M5 is
turned off when the light emitting control signal is supplied
to the first light emitting control line E1/, and is turned on
otherwise. Meanwhile, the third node N3 is electrically
connected to the first electrode of the first transistor M1.

A first electrode of the sixth transistor M6 is connected to
the second electrode of the first transistor M1, and a second
electrode of the sixth transistor M6 is connected to the
second node N2. A gate electrode of the sixth transistor M6
is connected to the second light emitting control line E2i.
The sixth transistor M6 is turned off when the second light
emitting control signal is supplied to the second light
emitting control line E2i, and is turned on otherwise.

The first capacitor C1 and the second capacitor C2 are
connected in series between the first node N1 and the first
power ELVDD. And, a common terminal of the first capaci-
tor C1 and the second capacitor C2 is electrically connected
to the third node N3. The first capacitor C1 and the second
capacitor C2 store a voltage corresponding to the threshold
voltage of the first transistor M1 and the data signal.

FIG. 3 is a waveform diagram showing an exemplary
embodiment of a driving method of the pixel shown in FIG.
2.

Referring to FIG. 3, a control signal is supplied to the i-th
control line CLi for a first period T1. When the control signal
is supplied to the i-th control line CLi, the third transistor M3
and the fourth transistor M4 are turned on.

When the fourth transistor M4 is turned on, a voltage of
the initialization power Vint is supplied to the anode elec-
trode of the organic light emitting diode (OLED), a parasitic
capacitance of the organic light emitting diode (OLED) is
discharged, and the organic light emitting diode (OLED) is
initialized.

When the third transistor M3 is turned on, a voltage of the
reference power Vref is supplied to the first node N1. When
the voltage of the reference power Vref'is supplied to the first
node N1, the first transistor M1 is turned on. A current from
the first power ELVDD passes through the fifth transistor
M35, the first transistor M1, the sixth transistor M6, and the
fourth transistor M4 to flow to the initialization power Vint.

That is, the first transistor M1 is set to an ON-bias
condition for the first period T1, and a uniform luminance of
an image can be displayed accordingly. More specifically, a
voltage characteristic of the first transistor M1 included in
the pixel 140 is set to be non-uniform corresponding to a
data signal of a previous period, and thus luminance
becomes non uniform. Accordingly, the voltage of the
reference power Vref is supplied to the gate electrode of the
driving transistor/first transistor M1 for the first period T1 to
initialize the first transistor M1 to an ON-bias condition in
the present embodiment, and thus uniform luminance of the
image can be displayed. Additionally, because current is
supplied to the initialization power Vint through the first
transistor M1 for the first period T1, the organic light
emitting diode (OLED) is set to a non-emitting condition.

The first light emitting control signal is supplied to the i-th
first light emitting control line E1i for a second period T2.
When the first light emitting control signal is supplied to the
i-th first light emitting control line E1i, the fifth transistor
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M5 is turned off. When the fifth transistor M5 is turned off,
the first power ELVDD and the third node N3 are electrically
decoupled.

In this case, because the first node N1 sustains the voltage
of the reference power Vref, a current from the third node N3
passes through the first transistor M1, the sixth transistor
M6, and the fourth transistor M4 to flow to the initialization
power Vint. The voltage of the third node N3 is dropped
from the voltage of the first power ELVDD to a voltage that
is the threshold voltage of the first transistor M1 added to the
reference power Vref. When the voltage of the third node N3
is set to the voltage that is the threshold voltage of the first
transistor M1 added to the reference power Vref, the first
transistor M1 is turned off. A voltage corresponding to the
threshold voltage of the first transistor M1 is charged to the
first capacitor C1.

As described above, the first period T1 of the present
embodiment is a period during which the ON-bias voltage is
supplied to the first transistor M1, and the second period T2
is a period during which the threshold voltage of the first
transistor M1 is compensated. Here, because the first period
T1 and the second period T2 are not related to charging a
capacitor with the data signal, the period thereof can be set
to be wider. That is, the first period T1 and the second period
T2 can be set long enough to be wider than a horizontal line
unit, and thus the threshold voltage of the first transistor M1,
included in pixels 142, can be suitably compensated for. For
this purpose, the control signal supplied to the i-th control
line CLi is wider than the scan signal that is supplied to the
i-th scan line Si.

The scan signal is supplied to the i-th scan line Si and the
control signal is not supplied to the i-th control line CLi
during the third period T3. The second light emitting control
signal is supplied to the i-th second light emitting control
line E2i during the third period T3.

When the supply of the control signal to the i-th control
line CLi is stopped, the third transistor M3 and the fourth
transistor M4 are turned off. When the second light emitting
control signal is supplied to the i-th second light emitting
control line E2i, the sixth transistor M6 is turned off. When
the sixth transistor M6 is turned off, the first transistor M1
and the organic light emitting diode (OLED) are electrically
decoupled. Accordingly, the organic light emitting diode
(OLED) is turned off during the third period T3.

When the scan signal is supplied to the i-th scan line Si,
the second transistor M2 is turned on. When the second
transistor M2 is turned on, the data signal is supplied to the
first node N1 from the data line Dm. When the data signal
is supplied to the first node N1, the voltage of the first node
N1 is changed from the voltage of the reference voltage Vref
to the voltage of the data signal. In this case, the voltage of
the third node N3 is changed to correspond to the voltage
change amount of the first node N1. For example, the
voltage of the third node N3 is changed to the voltage
corresponding to a capacitor ratio of the first capacitor C1
and the second capacitor C2. Thus, the voltage correspond-
ing to the threshold voltage of the first transistor M1 and the
data signal is charged to the first capacitor C1.

Meanwhile, the voltage corresponding to the data signal
is supplied to the third node N3 through the coupling of
capacitors C1 and C2 for the third period T3. When the data
signal is stored corresponding to this coupling, the data
signal supply time can be reduced.

After the third period, the supply of the scan signal to the
i-th scan line Si is stopped, and the supply of the first light
emitting control signal to the i-th first light emitting control
line E1i is stopped. Further, after the third period the supply
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of the second light emitting control signal to the i-th second
light emitting control line E2 is stopped.

When the scan signal is not supplied to the i-th scan line
Si, the second transistor M2 is turned off. When the second
transistor M2 is turned off, the first node N1 is set to a
floating condition.

When the supply of the first light emitting control signal
to the i-th first light emitting control line E1/ is stopped, the
fifth transistor M5 is turned on and the voltage of the first
power ELVDD is supplied to the third node N3. In this case,
because the first node N1 is set to the floating condition, the
first capacitor C1 suitably sustains the voltage that is charged
during the previous period. That is, the voltage that is
charged in the first capacitor C1 sustains its level regardless
of the voltage of the first power ELVDD, and a desirable
luminance of the image can be realized regardless of the
voltage drop of the first power ELVDD.

When the supply of the second light emitting control
signal to the i-th second light emitting control line E2i is
stopped, the first transistor M1 and the organic light emitting
diode (OLED) are electrically connected. The first transistor
M1 controls the amount of current supplied to the organic
light emitting diode (OLED) corresponding to the voltage of
the first node N1.

Further, pixels 140 of the present embodiment may repeat
the above processes to display the image corresponding to
the data signal.

Additionally, a part of the control signal supplied to the
i-th control line CLi overlaps the control signal supplied to
an i+1-th control line CLi+1. In this case, at least a part of
the second period T2 of the i-th horizontal line overlaps a
first period T1' and a second period T2' of an i+l-th
horizontal line. That is, a compensation period of a previous
horizontal line and a present horizontal line overlap such
that the present embodiment allocates enough compensation
time. Additionally, the scan signal supplied to the i-th scan
line Si does not overlap a scan signal supplied to an i+1-th
scan line Si+1, and thus a correct data signal is charged to
each pixel.

FIG. 4 is a circuit diagram showing a pixel according to
another exemplary embodiment of the present invention.
The same constituent elements (or components) as shown in
FIG. 2 are described by using the same reference numerals
when FIG. 4 is described, and the repeated detailed descrip-
tion thereof is omitted.

Referring to FIG. 4, a pixel 140 according to another
exemplary embodiment of the present invention is provided
with a pixel circuit 142" for controlling an amount of current
that is supplied to the organic light emitting diode (OLED).

The pixel circuit 142" includes a sixth transistor M6' that
is connected between a second node N2 and the anode
electrode of the organic light emitting diode (OLED), and a
gate electrode of the sixth transistor M6' is connected to an
i-th second light emitting control line E2i. This sixth tran-
sistor M6' is turned off when a second light emitting control
signal is supplied to the i-th second light emitting control
line E2i, and is turned on otherwise.

Because the sixth transistor M6' is connected between the
second node N2 and the organic light emitting diode
(OLED), a voltage of an initialization power Vint can be
flexibly set. In other words, the voltage of the initialization
power Vint can be set regardless of a turn-off of voltage of
the organic light emitting diode (OLED), and thus flexibility
of design can be secured. However, the voltage of the
initialization power Vint is set to a lower voltage than the
first power ELVDD.
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FIG. 5 is a waveform diagram showing an exemplary
embodiment of a driving method of the pixel shown in FIG.
4. In the present embodiment, the second light emitting
control signal that is supplied to the i-th second light
emitting control line E2i overlaps the control signal that is
supplied to the i-th control line CL1i, and overlaps the scan
signal that is supplied to the i-th scan line Si.

Referring to FIG. 5, the control signal is supplied to the
i-th control line CLi for a first period T1", and the second
light emitting control signal is supplied to the i-th second
light emitting control line E2i. When the control signal is
supplied to the i-th second light emitting control line E2i, the
sixth transistor M6' is turned off. When the sixth transistor
M6’ is turned off, the second node N2 and the organic light
emitting diode OLED are electrically decoupled, and the
organic light emitting diode OLED is set to a non-emitting
condition.

When the control signal is supplied to the i-th control line
CL4i, a third transistor M3 and a fourth transistor M4 are
turned on. When the fourth transistor M4 is turned on, the
second node N2 is electrically connected with the initial-
ization power Vint. When the third transistor M3 is turned
on, the voltage of the reference power Vref is supplied to a
first node N1. When the voltage of the reference power Vref
is supplied to the first node N1, a first transistor M1 is turned
on. A current passes through a fifth transistor M5, the first
transistor M1, and the fourth transistor M4, and is supplied
to the initialization power Vint from the first power ELVDD.
That is, the first transistor M1 is set to an ON-bias condition
for the first period T1", and thus uniform luminance of the
image can be displayed.

The first light emitting control signal is supplied to the i-th
first light emitting control line E1/ for a second period T2".
When the first light emitting control signal is supplied to the
i-th first light emitting control line E1i, the fifth transistor
MS5 is turned off. When the fifth transistor M5 is turned off,
the first power ELVDD and a third node N3 are electrically
decoupled.

In this case, because the first node N1 sustains the voltage
of the reference power Vref, the current from the third node
N3 passes through the first transistor M1 and the fourth
transistor M4 to flow to the reference power Vint. The
voltage of the third node N3 drops from the first power
ELVDD voltage to a voltage that is the sum of the reference
power Vref and the threshold voltage of the first transistor
M1. When the voltage of the third node N3 is set to the
voltage that is the sum of the reference voltage Vref and the
threshold voltage of the first transistor M1, the first transistor
M1 is turned off. The voltage corresponding to the threshold
voltage of the first transistor M1 is charged to the first
capacitor C1.

As described above, the first period T1" is a period during
which an ON-bias voltage is supplied to the first transistor
M1, and the second period T2" is a period during which the
threshold voltage of the first transistor M1 is compensated.
Here, because the first period T1" and the second period T2"
are not related to charging a capacitor with the data signal,
the period thereof can be set to be sufficiently wide. That is,
the first period T1" and the second period T2" can be set to
be wider than a horizontal line unit, and thus the threshold
voltage of the first transistor M1, included in pixels 140, can
be suitably compensated.

For the third period T3", the scan signal is supplied to the
i-th scan line Si, and the supply of the control signal to the
i-th control line CLi is stopped. When the supply of control
signal to the i-th control line CLi is stopped, the third
transistor M3 and the fourth transistor M4 are turned off.
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When the scan signal is supplied to the i-th scan line Si, the
second transistor M2 is turned on. When the second tran-
sistor M2 is turned on, the data signal is supplied to the first
node N1 from the data line Dm. When the data signal is
supplied to the first node N1, the voltage of the first node N1
is changed to the data signal voltage from the reference
power Vref voltage. In this case, the voltage of the third node
N3 is changed corresponding to the voltage change amount
of the first node N1. For example, the voltage of the third
node N3 is changed to a voltage corresponding to a capacitor
ratio of the first capacitor C1 and the second capacitor C2.
A voltage corresponding to the sum of the threshold voltage
of the first transistor M1 and the data signal is charged to the
first capacitor C1.

After the third period T3", the supply of the scan signal to
the i-th scan line Si is stopped, the supply of the first light
emitting control signal to the i-th first light emitting control
line Eli is stopped, and the supply of the second light
emitting control signal to the i-th second light emitting
control line E2i is stopped.

When the supply of the scan signal to the i-th scan line Si
is stopped, the second transistor M2 is turned off. When the
second transistor M2 is turned off, the first node N1 is set to
a floating condition.

When the supply of the first light emitting control signal
to the i-th first light emitting control line E1/ is stopped, the
fifth transistor M5 is turned on, and the voltage of the first
power ELVDD is supplied to the third node N3. In this case,
because the first node N1 is set to the floating condition, the
first capacitor C1 suitably sustains the voltage that is charged
during the previous period. That is, the voltage charged in
the first capacitor C1 sustains the voltage charged during the
previous period regardless of the voltage of the first power
ELVDD, and thus a correct luminance of the image can be
realized regardless of the voltage drop of the first power
ELVDD.

When the supply of the second light emitting control
signal to the i-th second light emitting control line E2i is
stopped, the first transistor M1 is electrically connected to
the organic light emitting diode (OLED). The first transistor
M1 controls an amount of current supplied to the organic
light emitting diode (OLED) corresponding to the voltage of
the first node N1. Further, pixels 140 of the present embodi-
ment may repeat the above process to display the image
corresponding to the data signal.

Additionally, the transistors are shown as PMOS for
convenience of description, but the present invention is not
limited thereto. In other words, in other embodiments, the
transistors can be formed as NMOS.

Also, the organic light emitting diodes (OLEDs) may
generate various suitable colors of light including red, green,
and blue corresponding to an amount of current supplied
from the driving transistors, but the present invention is not
limited thereto. For example, the organic light emitting
diodes (OLEDs) may generate white color light correspond-
ing to an amount of current supplied from the driving
transistors. In this case, a separate color filter may be used
to realize a color image.

Example embodiments have been disclosed herein, and
although specific terms are employed, they are used and are
to be interpreted in a generic and descriptive sense only and
not for purpose of limitation. In some instances, as would be
apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, compo-
nents, and/or elements described in connection with a par-
ticular embodiment may be used singly or in combination
with features, characteristics, components, and/or elements
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described in connection with other embodiments unless
otherwise specifically indicated. Accordingly, it will be
understood by those of skill in the art that various changes
in form and details may be made without departing from the
spirit and scope of the present invention as set forth in the
following claims and their equivalents.

What is claimed is:

1. A pixel comprising:

an organic light emitting diode;

a first transistor configured to control an amount of
current flowing from a first power through the organic
light emitting diode to a second power according to a
voltage of a first node;

a second transistor between a data line and the first node;

a third transistor between the first node and a reference
power;

a fourth transistor between a second node and an initial-
ization power, the second node being connected to an
anode electrode of the organic light emitting diode;

a first capacitor; and

a second capacitor connected in series to the first capaci-
tor, the first and second capacitors being between the
first node and the first power,

wherein a third node between the first capacitor and
second capacitor is electrically connected to a first
electrode of the first transistor.

2. The pixel of claim 1, wherein the reference power has

a voltage at which the first transistor is turned on.

3. The pixel of claim 1, wherein the initialization power
has a voltage at which the organic light emitting diode is
turned off.

4. The pixel of claim 1, wherein the third transistor and the
fourth transistor are configured to be concurrently turned on
and turned off, and

wherein a turned-on period of the third and fourth tran-
sistors does not overlap a turned-on period of the
second transistor.

5. The pixel of claim 4, wherein the third transistor and the
fourth transistor are configured to be turned on before the
second transistor is turned on.

6. The pixel of claim 1 further comprising:

a fifth transistor between the third node and the first

power; and

a sixth transistor between the second node and the first
transistor.

7. The pixel of claim 6, wherein a turned-on period of the
fifth transistor does not overlap a turned-on period of the
second transistor, and

wherein the fifth transistor is configured to be turned off
after the third transistor is turned on.

8. The pixel of claim 6, wherein the sixth transistor is
configured to be turned off when the second transistor is
turned on.

9. The pixel of claim 1 further comprising:

a fifth transistor between the third node and the first

power; and

a sixth transistor between the second node and the organic
light emitting diode.

10. The pixel of claim 9, wherein a turned-on period of the
fifth transistor does not overlap a turned-on period of the
second transistor, and

wherein the fifth transistor is configured to be turned off
after the third transistor is turned on.

11. The pixel of claim 9, wherein a turned-on period of the

sixth transistor does not overlap turned-on periods of the
second transistor and the third transistor.
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12. An organic light emitting display device comprising:

pixels at regions defined by scan lines, data lines, control
lines, first light emitting control lines, and second light
emitting control lines;

a scan driver configured to supply scan signals to the scan
lines;

a data driver configured to supply data signals to the data
lines; and

a control line driver configured to supply control signals
to the control lines,

wherein each of the pixels at an i-th horizontal line (i is
natural number) comprises:
an organic light emitting diode;

a first transistor configured to control an amount of
current that passes from a first power through the
organic light emitting diode to a second power
according to a voltage of a first node;

a second transistor between a data line of the data lines
and the first node, and configured to be turned on
when a scan signal is supplied to an i-th scan line of
the scan lines;

a third transistor between the first node and a reference
power, and configured to be turned on when a control
signal is supplied to an i-th control line of the control
lines;

a fourth transistor between an initialization power and
a second node that is connected to an anode electrode
of the organic light emitting diode, and configured to
be turned on when the control signal is supplied to
the i-th control line;

a first capacitor;

a second capacitor connected in series to the first
capacitor, the first and second capacitors being
between the first node and the first power; and

a third node between the first capacitor and second
capacitor that is electrically connected to a first
electrode of the first transistor.

13. The organic light emitting display device of claim 12,
wherein the reference power has a voltage at which the first
transistor is turned on.

14. The organic light emitting display device of claim 12,
wherein the initialization power has a voltage at which the
organic light emitting diode is turned off.

15. The organic light emitting display device of claim 12,
wherein the scan driver is configured to sequentially supply
the scan signals to the scan lines, and

wherein the control line driver is configured to supply the
i-th control line with the control signal that is wider
than the scan signal, and that is supplied before the scan
signal is supplied to the i-th scan line.

16. The organic light emitting display device of claim 12,
wherein each of the pixels at the i-th horizontal line com-
prises:

a fifth transistor between the third node and the first
power, and configured to be turned off when a first light
emitting control signal is supplied to an i-th first light
emitting control line of the first light emitting control
lines, and configured to be turned on otherwise; and

a sixth transistor between the second node and the first
transistor, and configured to be turned off when a
second light emitting control signal is supplied to an
i-th second light emitting control line of the second
light emitting control lines, and configured to be turned
on otherwise.
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17. The organic light emitting display device of claim 16,
further comprising an emission driver configured to:

supply the first light emitting control signal to the i-th
light emitting control line such that a part of the first
light emitting control signal overlaps the control signal
supplied to the i-th control line, and such that another
part of the first light emitting control signal overlaps the
scan signal supplied to the i-th scan line; and

supply the second light emitting signal to the i-th second
light emitting control line such that a part of the second
light emitting signal overlaps the scan signal supplied
to the i-th scan line.

18. The organic light emitting display device of claim 12,
wherein each of the pixels at the i-th horizontal line com-
prises:

a fifth transistor between the third node and the first
power, and configured to be turned off when a first light
emitting control signal is supplied to an i-th first light
emitting control line of the first light emitting control
lines, and configured to be turned on otherwise; and
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a sixth transistor between the second node and the anode
electrode of the organic light emitting diode, and con-
figured to be turned off when a second light emitting
control signal is supplied to an i-th second light emit-
ting control line of the second light emitting control
lines, and configured to be turned on otherwise.

19. The organic light emitting display device of claim 18,

further comprising an emission driver configured to:

supply the first light emitting control signal to the i-th
light emitting control line such that a part of the first
light emitting control signal overlaps the control signal
supplied to the i-th control line, and such that another
part of the first light emitting control signal overlaps the
scan signal supplied to the i-th scan line; and

supply the second light emitting control signal to the i-th
second light emitting control line such that a part of the
second light emitting control signal overlaps the control
signal supplied to the i-th control line and the scan
signal supplied to the i-th scan line.
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