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(7) ABSTRACT

A pixel circuit for an organic light emitting diode (OLED)
display is disclosed. One inventive aspect includes an organic
light emitting diode, a first transistor, a storage unit, a second
transistor and a third transistor. The first transistor controls
the amount of current flowing from a first power source
coupled to a second power source via a second node and the
organic light emitting diode in response to a voltage at a first
node. The storage unit is connected to a data line, and stores
a data signal from the data line. The second transistor is
connected to a fourth node and the first node and is turned on
when a second control signal is supplied. The third transistor
is connected to the first node and a third node and is turned on
when a third control signal is supplied.
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PIXEL AND ORGANIC LIGHT EMITTING
DIODE DISPLAY DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0053668, filed on
May 13,2013, in the Korean Intellectual Property Office, the
entire contents of which are incorporated herein by reference
in their entirety.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology generally relates to an
organic light emitting diode (OLED) pixel circuit and an
OLED display that has improved display qualities and a
reduced driving frequency.

[0004] 2. Description of the Related Technology

[0005] Recently, various flat panel display technologies
have been developed which have less weight and volume than
traditional bulky and heavy cathode ray tube (CRT) displays.
Such flat panel technologies include liquid crystal display,
field emission display, plasma display panel, organic light
emitting diode display among others.

[0006] Among these displays, OLED technology displays
images using organic light emitting diodes that generate light
by recombining electrons and holes. These displays are char-
acterized by fast response speed and low power consumption.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0007] Oneinventive aspect relates to a pixel and an organic
light emitting diode display using the same, which can
improve display quality.

[0008] According to an aspect of the disclosed technology,
there is disclosed a pixel including an organic light emitting
diode, a first transistor, a storage unit connected to a data line
and configured to store a data signal from the data line, a
second transistor connected to a fourth node and the first
node, and a third transistor connected to the first node and a
third node. The first transistor is configured to control the
amount of current flowing from a first power source con-
nected via a second node to a second power source via the
organic light emitting diode in response to a voltage at a first
node. The second transistor is configured to be turned on
when a second control signal is supplied. The third transistor
is configured to be turned on when a third control signal is
supplied.

[0009] In another implementation of the pixel, the storage
unit includes a first capacitor connected to the fourth node and
a fixed voltage source, and a seventh transistor connected to
the fourth node and the data line. The seventh transistor is
configured to be turned on when a scan signal is supplied.

[0010] In another implementation of the pixel, the fixed
voltage source has a voltage lower than that of the first power
source.

[0011] In another implementation of the pixel, the storage
unit includes a seventh transistor connected to the fourth node
and a fixed voltage source, and a first capacitor connected to
the fourth node and the data line. The seventh transistor is
configured to be turned on when a scan signal is supplied to a
scan line

Nov. 13,2014

[0012] Inanotherimplementationofthe pixel, turn-on peri-
ods of the second and third transistors do not overlap with
each other.

[0013] In another implementation of the pixel, the pixel
further includes a fourth transistor connected to the third node
and the data line, and a sixth transistor connected to the first
power source and the second node. The fourth transistor is
configured to be turned on when a first control signal is
supplied. The sixth transistor is configured to be turned off
when an emission control signal is supplied and turned on
otherwise.

[0014] In another implementation of the pixel, a turn-on
period of the fourth transistor at least partially overlaps with
at least one turn-on period of the second and third transistors.

[0015] In another implementation of the pixel, a turn-on
period of the sixth transistor at least partially overlaps with a
turn-on period of the third transistor.

[0016] In another implementation of the pixel, the pixel
further includes a fifth transistor connected to an anode elec-
trode of the organic light emitting diode and an initialization
power source. The fifth transistor is configured to be turned on
when the first control signal is supplied.

[0017] In another implementation of the pixel, the initial-
ization power source has a voltage at which the organic light
emitting diode is turned off.

[0018] In another implementation of the pixel, the pixel
further includes a fifth transistor connected to the anode elec-
trode of the organic light emitting diode and the second power
source. The fifth transistor is configured to be turned on when
the first control signal is supplied.

[0019] In another implementation of the pixel, the pixel
further includes a fifth transistor connected to the anode elec-
trode of the organic light emitting diode and a sensing line.
The fifth transistor is configured to be turned on when the
second control signal is supplied.

[0020] According to an aspect of the disclosed technology,
there is disclosed an organic light emitting diode display,
including: a control driver, a scan driver, a data driver, and
pixels positioned in an area defined by the scan lines and the
data lines. Each pixel is positioned on a horizontal line and
includes an organic light emitting diode, a first transistor, a
storage unit connected to a data line and configured to store
the data signal when a scan signal is supplied to a scan line, a
second transistor connected to a fourth node of the storage
unit and the first node, and a third transistor connected to the
first node and a third node. The control driver is configured to
supply a first control signal to a first control line during first
and second periods in one frame, supply a second control
signal to a second control line during the second period in the
one frame, and supply a third control signal to a third control
line during the first period and a third period in the one frame.
The scan driver is configured to progressively supply a scan
signal to scan lines during the third period, and supply an
emission control signal to an emission control line during the
second period. The data driver is configured to apply a bias
voltage to data lines during the first period, apply a reference
voltage to the data lines during the second period, and supply
adatasignal to the data lines so as to be synchronized with the
scan signal during the third period. The first transistor is
configured to control an amount of current flowing from a first
power source connected via a second node to a second power
source via the organic light emitting diode in response to a
voltage at a first node. The second transistor is configured to
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be turned on when the second control signal is supplied. The
third transistor is configured to be turned on when the third
control signal is supplied.

[0021] Inanother implementation of the organic light emit-
ting diode display, the bias voltage has a voltage at which the
first transistor is turned off.

[0022] Inanother implementation of the organic light emit-
ting diode display, the reference voltage is configured to be a
voltage which is lower than a voltage of the first power source
and higher than a voltage of the second power source.

[0023] Inanother implementation of the organic light emit-
ting diode display, the scan driver supplies the emission con-
trol signal to the emission control line and the emission con-
trol signal overlaps with at least one scan signal during the
third period.

[0024] Inanother implementation of the organic light emit-
ting diode display, the storage unit includes a first capacitor
connected to the fourth node and a fixed voltage source, and
a seventh transistor connected to the fourth node and the data
line. The seventh transistor is configured to be turned on when
the scan signal is supplied to the i-th scan line.

[0025] Inanother implementation of the organic light emit-
ting diode display, the storage unit includes a seventh transis-
tor connected to the fourth node and a fixed voltage source
and a first capacitor connected to the fourth node and the data
line. The seventh transistor is configured to be turned on when
the scan signal is supplied to the scan line,

[0026] Inanother implementation of the organic light emit-
ting diode display, each of the pixels further includes a fourth
transistor connected to the third node and the data line, a fifth
transistor connected to an anode electrode of the organic light
emitting diode and an initialization power source, and a sixth
transistor connected to the first power source and the second
node. The fourth transistor is configured to be turned on when
the first control signal is supplied. The fifth transistor is con-
figured to be turned on when the first control signal is sup-
plied. The sixth transistor is configured to be turned off when
the emission control signal is supplied and be turned on when
the emission control signal is not supplied.

[0027] Inanother implementation of the organic light emit-
ting diode display. the initialization power source has a volt-
age at which the organic light emitting diode is turned off.

[0028] Inanother implementation of the organic light emit-
ting diode display, the organic light emitting diode display
further includes a fourth transistor connected to the third node
and the data line, a fifth transistor connected to the anode
electrode of the organic light emitting diode and the second
power source, and a sixth transistor connected to the first
power source and the second node. The fourth transistor is
configured to be turned on when the first control signal. The
fifth transistor is configured to be turned on when the first
control signal is supplied. The sixth transistor is configured to
be turned off when the emission control signal is supplied and
be turned on when the emission control signal is not supplied.

[0029] Inanother implementation of the organic light emit-
ting diode display, the fourth transistor has a turn-on period at
least partially overlapped with a turn-on period of the second
transistor and the third transistor.

[0030] Inanother implementation of the organic light emit-
ting diode display, the sixth transistor has a turn-on period at
least partially overlapped with a turn-on period of the third
transistor.
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[0031] Inanother implementation of the organic light emit-
ting diode display, the initialization power source is set to a
voltage at which the organic light emitting diode is turned off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Exemplary embodiments will now be described
more fully hereinafter with reference to the accompanying
drawings; however, they may be embodied in different forms
and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are disclosed so that
this disclosed technology will be thorough and complete, and
will fully convey the scope of the exemplary embodiments to
those skilled in the art.

[0033] Inthe drawing figures, dimensions may be exagger-
ated for clarity of illustration. It will be understood that when
an element is referred to as being “between” two elements, it
can be the only element between the two elements, or one or
more intervening elements may also be present. Like refer-
ence numerals refer to like elements throughout.

[0034] FIG. 1 is a block diagram illustrating an organic
light emitting diode display according to an exemplary
embodiment of the disclosed technology.

[0035] FIG. 2 is a circuit diagram illustrating a pixel
according to a first exemplary embodiment of the disclosed
technology.

[0036] FIG. 3 is a waveform diagram illustrating a driving
method of the pixel according to the first exemplary embodi-
ment of the disclosed technology.

[0037] FIG. 4 is a waveform diagram illustrating a driving
method of a pixel according to a second exemplary embodi-
ment of the disclosed technology.

[0038] FIG. 5 is a circuit diagram illustrating the pixel
according to the second exemplary embodiment of the dis-
closed technology.

[0039] FIG. 6 is a circuit diagram illustrating a pixel
according to a third exemplary embodiment of the disclosed
technology.

[0040] FIG. 7 is a circuit diagram illustrating a pixel
according to a fourth exemplary embodiment of the disclosed
technology.

[0041] FIG. 8isa view illustrating a simulation result using
the pixel according to the first exemplary embodiment of the
disclosed technology.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0042] Hereinafter, certain exemplary embodiments
according to the disclosed technology will be described with
reference to the accompanying drawings, in which exemplary
embodiments of the disclosed technology are shown. As
those skilled in the art would realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the disclosed technology.
[0043] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0044] Further, since sizes and thicknesses of constituent
members shown in the accompanying drawings are arbitrarily
given for better understanding and ease of description, the
disclosed technology is not limited to the illustrated sizes and
thicknesses.
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[0045] 1In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for better understanding and ease of description, the thick-
nesses of some layers and areas are exaggerated. It will be
understood that when an element such as a layer, film, region,
or substrate is referred to as being “on” another element, it
may be directly on the other element or intervening elements
may also be present.

[0046] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply theinclu-
sion of stated elements but not the exclusion of any other
elements. Throughout this specification, it is understood that
the term on and similar terms are used generally and are not
necessarily related to a gravitational reference.

[0047] Here, when a first element is described as being
connected to a second element, the first element may be not
only directly connected to the second element but may also be
indirectly connected to the second element via a third ele-
ment. Further, some of the elements that are not essential to
the complete understanding of the disclosed technology are
omitted for clarity. Also, like reference numerals refer to like
elements throughout.

[0048] In addition, in the accompanying drawings, an
organic light emitting diode (OLED) display is illustrated as
an active matrix (AM)-type OLED display in a 6Tr-1Cap
structure in which six thin film transistors (TFTs) and one
capacitor are formed in one pixel, but the disclosed technol-
ogy is not limited thereto. Therefore, the OLED display may
have various structures. For example, a plurality of TFTs and
at least one capacitor may be provided in one pixel of the
OLED display, and separate wires may be further provided in
the OLED display. Here, the pixel refers to a minimum unit
for displaying an image, and the OLED display displays an
image by using a plurality of pixels.

[0049] FIG. 1 is a block diagram illustrating an organic
light emitting diode display according to an exemplary
embodiment of the disclosed technology.

[0050] Referring to FIG. 1, the organic light emitting diode
display according to this embodiment includes a pixel umt
140. The pixel unit 140 may include pixels 142, a scan driver
110, a control driver 120, a data driver 130 and a timing
controller 150, the control driver 120 and the data driver 130.
The pixels 142 is positioned in an area defined by scan lines
S1 to Sn and data lines D1 to Dm. The scan driver 110 is
configured to drive the scan lines S1 to Sn and an emission
control line E. The control driver 120 is configured to drive a
first control line CL1, a second control line CL2 and a third
control line CL3. The data driver 130 is configured to drive
the data lines D1 to Dm. The timing controller 150 is config-
ured to control the scan driver 110.

[0051] The scan driver 110 supplies a scan signal to the
scan lines S1 to Sn. Forexample, the scan driver 110 shown in
FIG. 3 may progressively supply the scan signal to the scan
lines S1 to Sn during a third period T3 in one frame 1F. The
scan driver 110 supplies an emission control signal to the
emission control line E. The scan lines S1 to Sn and the
emission control line E are commonly connected to the pixels
142. In an implementation, the scan driver 110 supplies the
emission control signal to the emission control line E during
asecond period T2 in the frame 1F. The scan signal is supplied
from the scan driver 110 and set to a voltage (e.g., a low
voltage) at which one or more transistors of the pixels 142 are
turned on. The emission control signal is supplied from the
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scan driver 110 and set to a voltage (e.g., a high voltage) at
which the transistors are turned off.

[0052] The control driver 120 supplies a first control signal,
a second control signal and a third control signal to the first
control line CL1, the second control line CL2 and the third
control line CL3, respectively. The first control line CL1, the
second control line CL2 and the third control line CL3 are
commonly connected to the pixels 142. In an implementation,
the control driver 120 supplies a first control signal during a
first period T1 and the second period of the frame 1F. The
control driver 120 supplies the second control signal during
the second period T2 of the frame 1F. The control driver 120
supplies the third control signal during the first period T1 and
the third period T3 of the frame 1F. In addition, each of the
first control signal, the second control signal and the third
control signal is set to a voltage (e.g., a low voltage) such that
the one or more transistors of the pixels 142 are turned on.
[0053] The data driver 130 supplies a bias voltage Vbias to
the data lines D1 to Dm during the first period T1 of the frame
1F. The data driver 130 supplies a reference voltage Vref to
the data lines D1 to Dm during the second period T2 of the
frame 1F. The data driver 130 supplies a data signal to the data
lines D1 to Dm so that the data driver 130 is synchronized
with the scan signal during the third period T3 of the frame 1F.
In addition, the data driver 130 may altemately supply left
data signals and right data signals inevery frame for a purpose
of 3D driving.

[0054] The timing controller 150 may control the scan
driver 110, the control driver 120 and the data driver 130,
corresponding to a synchronization signal. The synchroniza-
tion signal is supplied from the outside of the organic light
emitting diode display.

[0055] The pixel unit 140 may include the pixels 142 posi-
tioned in the area defined by the scan lines S1 to Sn and the
data lines D1 to Dm. Each of the pixels 142 may implement a
predetermined gray scale while an amount of current flowing
from a first power source ELVDD to a second power source
ELVSS via an organic light emitting diode (OLED) is con-
trolled.

[0056] Meanwhile, although it has been illustrated in FIG.
1 that the emission control line E is connected to the scan
driver 110 and the control lines CL1, CL2 and CL3 are con-
nected to the control driver 120, the disclosed technology is
not limited thereto. The emission control line E and the con-
trollines CL1, CL2 and CL3 are connected to various drivers.
In an implementation, each of the emission control line E and
the controllines CL1, CL2 and CL3 are connected to the scan
driver 110.

[0057] FIG. 2 is a circuit diagram illustrating a pixel
according to a first exemplary embodiment of the disclosed
technology. A pixel connected to an m-th data line Dm and an
n-th scan line Sn is shown in FIG. 2.

[0058] Referring to FIG. 2, each of the pixels 142 according
to this embodiment may include an organic light emitting
diode OLED and a pixel circuit 144. The pixel circuit 144 is
configured to control an amount of current supplied to the
organic light emitting diode OLED.

[0059] An anode electrode of the organic light emitting
diode OLED is connected to the pixel circuit 144. A cathode
electrode of the organic light emitting diode (OLED) is con-
nected to the second power source ELVSS. The organic light
emitting diode (OLED) may generate light with a predeter-
mined luminance, corresponding to an amount of the current
supplied from the pixel circuit 144. Meanwhile, the second
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power source ELVSS is set to a voltage lower than that of the
first power source ELVSS so that current may flow through
the organic light emitting diode OLED.

[0060] The pixel circuit 144 may control an amount of
current supplied to the organic light emitting diode OLED in
response to a data signal. The pixel circuit 144 may include a
first transistor M1, a second transistor M2, a third transistor
M3, a fourth transistor M4, a fifth transistor M5, a sixth
transistor M6, a storage unit 146 and a second capacitor C2.
[0061] A first electrode of the first transistor (i.e., a driving
transistor) M1 is connected to a second node N2. A second
electrode of the first transistor M1 is connected to the anode
electrode of the organic light emitting diode OLED. A gate
electrode of the first transistor M1 is connected to a first node
N1. The first transistor M1 may control an amount of current
flowing from the first power source ELVDD to the second
power source ELVDD via the organic light emitting diode
OLED in response to a voltage of the first node N1.

[0062] A first electrode of the second transistor M2 is con-
nected to a fourth node of the storage unit 146. 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 second control line CL2. The second tran-
sistor M2 is turned on when the second control signal is
supplied to the second control line CL.2 such that the first node
N1, the second node N2, the third node N3 and the fourth
node N4 are electrically connected to each other.

[0063] A first electrode of the third transistor M3 is con-
nected to a third node N3. A second electrode of the third
transistor M3 is connected to the first node N1. A gate elec-
trode of the third transistor M3 is connected to the third
control line CL3. The third transistor M3 is turned on when
the third control signal is supplied to the third control line
CL3 such that the first node N1, the second node N2 and the
third node N3 are electrically connected to each other.
[0064] A first electrode of the fourth transistor M4 is con-
nected to the data line Dm. A second electrode of the fourth
transistor M4 is connected to the third node N3. A gate elec-
trode of the fourth transistor M4 is connected to the first
control line CL1. The fourth transistor M4 is turned on when
a first control signal is supplied to the first control line CL1
such that the data line Dm and the third node N3 are electri-
cally connected to each other.

[0065] A first electrode of the fifth transistor M5 is con-
nected to the anode electrode of the organic light emitting
diode OLED. A second electrode of the fifth transistor M5 is
connected to an initialization power source Vint. A gate elec-
trode of'the fifth transistor M5 is connected to the first control
line CL1. The fifth transistor M5 is turned on when a first
control signal is supplied to the first control line CL1 and
apply a voltage of the initialization power source Vint to the
anode electrode of the organic light emitting diode OLED. In
addition, the initialization power source Vint is set to a low
voltage so that current from the first transistor M1 may flow
via the fifth transistor M5. Thus, in a case where the voltage of
the initialization power source Vint is applied to the anode
electrode of the organic light emitting diode OLED, the
organic light emitting diode OLED is set as a non-emission
state.

[0066] A first electrode of the sixth transistor M6 is con-
nected to the first power source ELVDD. 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
emission control line E. The sixth transistor M6 is turned off
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when the emission control signal is supplied to the emission
control line E. The sixth transistor M6 is turned on when the
emission control signal is not supplied to the emission control
line E.

[0067] The second capacitor C2 is connected between the
second node N2 and the third node N3. The second capacitor
C2 may charge a voltage of a data signal and a voltage cor-
responding to a threshold voltage of the first transistor M1.
The data signal is provided from the storage unit 146.
[0068] The storage unit 146 may store a voltage in response
to the data signal during the third period T3 during which the
organic light emitting diode OLED emits light. The storage
unit 146 supplies the stored voltage to the first node N1 during
the second period T2 during which the organic light emitting
diode OLED does not emit light. The storage unit 146 may
include a seventh transistor M7 and a first capacitor C1.
[0069] A first electrode of the seventh transistor M7 is
connected to the data line Dm and a second electrode of the
seventh transistor M7 is connected to the fourth node N4. A
gate electrode of the seventh electrode M7 is connected to the
scan line Sn. The seventh transistor M7 is turned on when the
scan signal 1s supplied to the scan line Sn such that the fourth
node N4 and the data line Dm are electrically connected to
each other.

[0070] The first capacitor C1 is connected between the
fourth node N4 and a fixed voltage source. The first capacitor
C1 may store a voltage in response to a data signal supplied
from the data line Dm during the third period T3. Meanwhile,
the fixed voltage source may mean a voltage source that is
able to supply a fixed voltage. In an implementation, the fixed
voltage source includes the initialization power source Vint.
[0071] FIG. 3 is a waveform diagram illustrating a driving
method of the pixel according to the first embodiment of the
disclosed technology.

[0072] Referring to FIG. 3, the frame 1F according to this
embodiment is divided into a first period T1, a second period
T2 and a third period T3.

[0073] The first period T1 is a period when an off-bias
voltage is applied to the first transistor M1. In a case where the
off-bias voltage is applied to the first transistor M1, a charac-
teristic curve of the first transistor M1 is initialized and
thereby display a uniform image.

[0074] The second period T2 is a period when a threshold
voltage of the first transistor M1 and a voltage in response to
a data signal are charged in the second capacitor C2.

[0075] The third period T3 is an emission period during
which an amount of current supplied to the organic light
emitting diode OLED is controlled in response to a voltage of
the second capacitor C2 and a data signal of the current frame
is stored in the storage unit 146.

[0076] An exemplary operation of the pixel 142 according
to this embodiment will be described in detail. At first, a first
control signal and a third control signal are supplied to the
first control line CL1 and the third control line CL3, respec-
tively, during the first period T1. The bias voltage Vbias is
applied to the data line Dm during the first period T1.
[0077] Ifthe first control signal is supplied to the first con-
trol line CL1, the fourth transistor M4 and the fifth transistor
MS are turned on. If the fourth transistor M4 is turned on, the
data line Dm and the third node N3 are electrically connected
to each other. Then, the bias voltage Vbias from the data line
Dm is applied to the third node N3. If the fifth transistor M5
is turned on, a voltage of the initialization power source Vint
is applied to the anode electrode of the organic light emitting
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diode OLED. If a voltage of the initialization power source
Vint is applied to the anode electrode of the organic light
emitting diode OLED, current from the first transistor M1
may flow through the initialization power source Vint and
accordingly, the organic light emitting diode OLED is set in a
non-emission state.

[0078] Ifa third control signal is supplied to the third con-
trol line CL3, the first node N1 and the third node N3 are
electrically connected to each other. Then, the bias voltage
Vbias from the data line Dm is applied to the first node N1.
Here, in a case where an off-bias voltage is applied as the bias
voltage Vbias, the first transistor M1 is turned off. If the first
transistor M1 is turned off, the voltage at the second node N2
is set as a voltage of the first power source ELVDD.

[0079] A supply of a first control signal to the first control
line CL1 is maintained during the second period T2. During
the second period T2, a second control signal is supplied to
the second control line CL2 and an emission control signal is
supplied to the emission control line E.

[0080] Ifasupply ofa first control signal to the first control
line CL1 is maintained, the fourth transistor M4 and the fifth
transistor M5 may maintain a turn-on state. Thus, a reference
voltage Vref'is applied to the third node N2 during the second
period T2. The reference voltage Vrefis applied from the data
line Dm. The reference voltage Vref is a voltage at which a
gray scale is implemented in addition to a voltage of a data
signal. The reference voltage Vref is set to a voltage higher
than a voltage of the second power source ELVSS and lower
than a voltage of the first power source ELVDD.

[0081] Ifthe emission control signalis supplied to the emis-
sion control line E, the sixth transistor M6 is turned off. If the
sixth transistor M6 is turned off, the first power source
ELVDD and the second node N2 are electrically decoupled
from each other. If a second control signal is supplied to the
second control line CL2, the second transistor M2 is turned
on. If the second transistor M2 is turned on, the first node N1
and the fourth node N4 are electrically connected to each
other. Then, a voltage of a data signal is applied to the first
node N1. The voltage of the data signal is stored in the first
capacitor C1.

[0082] Ifavoltageofadatasignalisappliedtothe first node
N1, a voltage of the second node N2 may drop from a voltage
of the first power source ELVDD to a voltage obtained by
adding a absolute threshold voltage of the first transistor M1
to a voltage of the data signal. In this case, the second capaci-
tor C2 may charge a voltage in response to a difference
between a voltage of the third node N3 and the voltage of the
second node N2. That is, the second capacitor C2 may charge
a voltage in response to the voltage of the data signal and the
threshold voltage of the first transistor M1 during the second
period T2.

[0083] Subsequently, during the third period T3, a third
control signal is supplied to the third control line CL3 and a
scan signal is progressively supplied to the scan lines S1 to
Sn. A supply of an emission control signal to the emission
control line E is stopped during the third period T3.

[0084] TIfa third control signal is supplied to the third con-
trol line CL3, the third transistor M3 is turned on. If the third
transistor M3 is turned on, the first node N1 and the third node
N3 are electrically connected to each other. In this case, a
voltage of the first node N1 is set to be the reference voltage
Vref.

[0085] If a supply of an emission control signal to the
emission control line E is stopped, the sixth transistor M6 is
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turned on. If the sixth transistor M6 is turned on, a voltage of
the first power source ELVDD is applied to the second node
N2. In this case, a voltage of the second node N2 is increased
to the voltage of the first power source ELVDD from a voltage
obtained by adding a absolute threshold voltage of the first
transistor M1 to a voltage of a data signal. A voltage of the first
node N1 may also increase by coupling of the second capaci-
tor C2. If the sixth transistor M6 is turned on, a voltage of the
first node N1 is set as shown in Equation 1.

Vi =ELVDD+Vref-Vdata— | VihM1|

[0086] In Equation 1, Vdata denotes a voltage of a data
signal supplied from the first capacitor C1 and VthM1
denotes a threshold voltage of the first transistor M1.

[0087] After a voltage obtained by Equation 1 is applied to
the first node N1, the first transistor M1 may control an
amount of current supplied to the organic light emitting diode
OLED inresponse to a voltage applied to the first node N1. In
this case, an amount of current flowing through the organic
light emitting diode OLED is set as shown in Equation 2.

Equation 1

1 w ) Equation 2
I= EpCmI(ELVDD = Vy1 - [VihM 1))

1 w 2
= EMCOXI(Vdam— Vref)

[0088] In Equation 2, p denotes the mobility of the first
transistor M1, C__ denotes the gate capacitance of the first
transistor, W and L denote a channel width of the first tran-
sistor M1 and a channel length of the first transistor M1,
respectively. Referring to Equation 2, a current supplied to the
organic light emitting diode OLED is determined regardless
of a threshold voltage of the first transistor M1 and a voltage
drop of the first power source ELVDD.

[0089] Meanwhile, if a scan signal is supplied to the scan
line Sn during the third period T3, the seventh transistor M7
is turned on. If the seventh transistor M7 is turned on, a data
signal from the data line Dm is supplied to the fourth node N4.
Then, the first capacitor C1 may store a voltage in response to
adatasignal of a current frame such that the first capacitor C1
is synchronized with the scan signal supplied to the scan line
Sn. The data signal of the current frame is supplied to the data
line. Subsequently, if a supply of the scan signal to the scan
line Sn is stopped, the fourth node N4 is set as in a floating
state. Thus, the first capacitor C1 may maintain a charged
voltage, regardless of a data signal supplied to the data line
Dm. In an implementation of the disclosed technology, a
predetermined image is implemented by repeating a afore-
mentioned procedure.

[0090] FIG. 4 is a waveform diagram illustrating a driving
method of a pixel according to a second exemplary embodi-
ment of the disclosed technology. In FIG. 4, the detailed
descriptions of components identical to those of FIG. 3 will
be omitted.

[0091] Referring to FIG. 4, in a driving method according
to this embodiment, an emission control signal is supplied to
the emission control line E during the third period T3. In other
words, the scan driver 110 supplies the emission control
signal to the emission control line E such that the scan driver
110 overlaps with at least one scan signal during the third
period T3.

[0092] Ifanemissioncontrol signal is supplied to the emis-
sion control line E, the sixth transistor M6 is turned off. Ifthe
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sixth transistor M6 is turned off, the first power source
ELVDD and the second node N2 are electrically decoupled
from each other and the organic light emitting diode OLED is
set to be in a non-emission state. That is, in this embodiment,
brightness of each of the pixels 142 is additionally controlled
by controlling a width of an emission control signal. The
emission control signal is supplied to the emission control
line E during the third period T3.

[0093] FIG. 5 is a circuit diagram illustrating a pixel
according to the second embodiment of the disclosed tech-
nology. In FIG. 5, components identical to those of FIG. 2 are
designated by like reference numerals, and their detailed
descriptions will be omitted.

[0094] Referring to FIG. 5, the pixel 142 according to this
embodiment includes the organic light emitting diode OLED
and a pixel circuit 144'.

[0095] The pixel circuit 144' may include a fifth transistor
M5' that is connected between the anode electrode of the
organic light emitting diode OLED and the second power
source ELVSS. A gate electrode of the fifth transistor M5' is
connected to the first control line CL1. The fifth transistor M5'
is turned on when the first control signal is supplied to the first
control line CL1 such that the fifth transistor M5' may apply
a voltage of the second power source ELVSS to the anode
electrode of the organic light emitting diode OLED. In this
case, current supplied via the first transistor M1 is supplied to
the second power source ELVSS by not passing through the
organic light emitting diode OLED but passing through the
fifth transistor M5' during a period when the fifth transistor
MS5' is turned on. Thus, the organic light emitting diode
OLED s set as in the non-emission state during a period when
the first control signal is supplied.

[0096] A substantial operation of the pixel according to this
embodiment is identical to that of a pixel according to the first
embodiment, except that only a position of the fifth transistor
M5' is changed.

[0097] FIG. 6 is a circuit diagram illustrating a pixel
according to a third exemplary embodiment of the disclosed
technology. In FIG. 6, components identical to those of FIG.
2 are designated by like reference numerals, and their detailed
descriptions will be omitted.

[0098] Referring to FIG. 6, a storage unit 146 in the pixel
142 according to this embodiment includes a first capacitor
C1' and a seventh transistor M7'.

[0099] The seventh transistor M7' is connected to the fourth
node N4 and the fixed voltage source (e.g., the initialization
power source Vint). A gate electrode of the seventh transistor
MT7' is connected to the scan line Sn. The seventh transistor
MT7' is turned on when the scan signal is supplied to the scan
line Sn such that the seventh transistor M7' may apply a
voltage of the initialization power source Vint to the fourth
node N4.

[0100] The first capacitor C1' is connected to the fourth
node N4 and the data line Dm. The first capacitor C1' may
store a voltage corresponding to a difference between a volt-
age of the data signal supplied to the data line Dm and a
voltage of the initialization power source Vint during a period
when the seventh transistor M7 is turned on.

[0101] An exemplary operation of the pixel 142 according
to this embodiment will be described in conjunction with
FIGS. 3 and 6. At first, the first control signal and the third
control signal are supplied to the first control line CL.1 and the
third control line CL3, respectively, during the first period T1.
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In addition, the bias voltage Vbias is supplied to the data line
Dm during the first period T1.

[0102] Ifa third control signal is supplied to the third con-
trol line CL3, the third transistor M3 is turned on and the first
node N1 and the third node N1 are electrically connected to
each other. If a first control signal is supplied to the first
control line CL1, the fourth transistor M4 and the fifth tran-
sistor M5 are turned on.

[0103] If the fourth transistor M4 is turned on, the bias
voltage Vbias from the data line Dm is applied to the first node
N1 via the third node N3. Here, if an off-bias voltage is
applied as the bias voltage Vbias, the first transistor M1 is
turned off. If the first transistor M1 is turned off, the voltage
at the second node N2 is set as a voltage of the first power
source ELVDD.

[0104] Ifthe fifthtransistor M5 is turned on, a voltage of the
initialization power source Vint is applied to the anode elec-
trode of the organic light emitting diode OLED. Ifa voltage of
the initialization power source Vint is applied to the anode
electrode of the organic light emitting diode OLED, current
from the first transistor M1 may flow through the initializa-
tion power source Vint and the organic light emitting diode
OLED is set as in a non-emission state.

[0105] A supply of a first control signal to the first control
line CL1 is maintained during the second period T2. During
the second period T2, a second control signal is supplied to
the second control line CL2 and an emission control signal is
supplied to the emission control line E.

[0106] Ifasupply ofa first control signal to the first control
line CL1 is maintained, the fourth transistor M4 and the fifth
transistor M5 may maintain a turn-on state. Thus, the refer-
ence voltage Vref from the data line Dm is applied to the third
node N3 during the second period T2.

[0107] Ifanemissioncontrol signal is supplied to the emis-
sion control line E, the sixth transistor M6 is turned off. Ifthe
sixth transistor M6 is turned off, the first power source
ELVDD and the second node N2 are electrically decoupled
from each other. If a second control signal is supplied to the
second control line CL2, the second transistor M2 is turned
on. If the second transistor M2 is turned on, the first node N1
and the fourth node N4 are electrically connected to each
other.

[0108] Inthiscase,a voltageof Vint-Vdata+Vrefis applied
to the first node N1, corresponding to the reference voltage
Vref applied to the data line Dm. Here, the Vdata may mean
a voltage of a data signal supplied in a previous period and
stored in the first capacitor C1.

[0109] If the voltage of Vint-Vdata+Vref is applied to the
first node N1, the voltage at the second node N2 is dropped
from a voltage of the first power source ELVDD to a voltage
obtained by adding the absolute threshold voltage of the first
transistor M1 to the voltage at the first node N1. In this case,
the second capacitor C2 may charge a voltage corresponding
to a difference between a voltage of the third node N3 and a
voltage of the second node N2. That is, the second capacitor
C2 may charge a voltage in response to a voltage of a data
signal and a threshold voltage of the first transistor M1 during
the second period T2.

[0110] Subsequently. during the third period T3, a third
control signal is supplied to the third control line CL3 and a
scan signal is progressively supplied to the scan lines S1 to
Sn. The supply of an emission control signal to the emission
control line E is stopped during the third period T3.
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[0111] If the third control signal is supplied to the third
control line CL3, the third transistor M3 is turned on and a
voltage of the first node N1 is set as the reference voltage
Vref.

[0112] If a supply of an emission control signal to the
emission control line E is stopped, the sixth transistor M6 is
turned on. If the sixth transistor M6 is turned on, a voltage of
the first power source ELVDD is applied to the second node
N2.Inthis case, a voltage of the second node N2 may increase
to avoltage of the first power source ELVDD and a voltage at
the first node N1 may also increase by coupling of the second
capacitor C2. If the sixth transistor M6 is turned on, a voltage
of the first node N1 is set as shown in Equation 3.

Vv =ELVDD+Vdata—Vint—|VihM]|

[0113] After a voltage obtained by Equation 3 is applied to
the first node N1, the first transistor M1 may control an
amount of current supplied to the organic light emitting diode
OLED in response to a voltage applied to the first node N1. In
this case, the amount of the current flowing through the
organic light emitting diode OLED is set as shown in Equa-
tion 4.

Equation 3

1 w ) Equation 4
I= E#CM I (ELVDD - Vi, - |VihM 1])

1 W )
=3 1Cox I (Vint — Vdaia)

[0114] In Equation 4, p denotes mobility of the first tran-
sistor M1, C__denotes a gate capacitance of the first transis-
tor, W and L denote a channel width of the first transistor M1
and a channel length of the first transistor M1, respectively.
Referring to Equation 4, current supplied to the organic light
emitting diode OLED is determined regardless of a threshold
voltage of the first transistor M1 and a voltage drop of the first
power source ELVDD.

[0115] Meanwhile, if the scan signal is supplied to the scan
line Sn during the third period T3, the seventh transistor M7'
is turned on. If the seventh transistor M7' is turned on, the
voltage of the initialization power source Vintis applied to the
fourth node N4. Then, the first capacitor C1' may store a
voltage corresponding to a difference between a voltage of the
initialization power source Vint and a voltage of a data signal
of a current frame such that the first capacitor C1' is synchro-
nized with a scan signal supplied to the scan line Sn. The
voltage of the data signal of the current frame is supplied to
the data line Dm. Subsequently, if a supply of a scan signal to
the scan line Sn stops, the fourth node N4 is set as in a floating
state. Thus, the first capacitor C1' may maintain a charged
voltage, regardless of a data signal supplied to the data line
Dm. In an exemplary implementation of the disclosed tech-
nology, a predetermined image is implemented by repeating
the aforementioned procedure.

[0116] FIG. 7 is a circuit diagram illustrating a pixel
according to a fourth embodiment of the disclosed technol-
ogy. In FIG. 7, components identical to those of FIG. 2 are
designated by like reference numerals, and their detailed
descriptions will be omitted.

[0117] Referring to FIG. 7, the pixel 142 according to this
embodiment includes a pixel circuit 144" and the organic
light emitting diode OLED.

[0118] Thepixel circuit 144" includes a fifth transistor M5"
connected between a sensing line MLm and the anode elec-
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trode of the organic light emitting diode OLED. The fifth
transistor M5" is turned on when a scan signal is supplied to
a second scan line SSn so as to allow the sensing line ML.m
and the anode electrode of the organic light emitting diode
OLED to be electrically connected to each other.

[0119] Here, a waveform identical to that of the first control
signal shown in FIG. 3 is supplied to the second scan line SSn
during a period when the pixel is normally driven. In other
words, asecond scan signal is supplied to the second scan line
SSn during the first and second periods T1 and T2 so that a
fifth transistor M5" is turned on. The voltage of the initializa-
tion power source Vint is applied to the sensing line MLm
during aperiod when the pixel is normally driven. In this case,
the pixel of this embodiment is driven identically to the pixel
of the first embodiment.

[0120] Additionally, in this embodiment, a second scan
signal is supplied to the second scan line SSn in order to
extract degradation information of the organic light emitting
diode OLED during a separate sensing period. If the second
scan signal is supplied to the second scan line SSn during the
sensing period, the fifth transistor M5" is turned on. Ifthe fifth
transistor M5" is turned on, predetermined current from the
sensing line MLm is supplied to the organic light emitting
diode OLED. In this case, a voltage is provided as the degra-
dation information of the organic light emitting diode OLED
to an external extraction unit (not shown) via the sensing line
MLm. The voltage is applied to the organic light emitting
diode OLED.

[0121] That is, in this embodiment, a substantial operation
of the pixel is identical to that of a pixel according to the first
embodiment, except that a configuration for extracting deg-
radation information of an organic light emitting diode,
which is generally known in the art, is merely used.

[0122] FIG. 8isaview illustrating a simulation result using
a pixel according to the first embodiment of the disclosed
technology.

[0123] Referring to FIG. 8, a pixel according to the first
embodiment has a current variation of about —1.1% to 1.3%
when a threshold voltage of the first transistor M1 is changed
from -0.5V to 0.5V. That is, in an exemplary implementation
of the disclosed technology, although a threshold voltage of
the first transistor M1 is changed, the pixel has the minimum
current variation and thereby the pixel displays an image with
a desired luminance.

[0124] Meanwhile, although it has been described in the
disclosed technology that the transistors are shown as PMOS
transistors for convenience of illustration, the disclosed tech-
nology is not limited thereto. In other words, the transistors is
formed as NMOS transistors.

[0125] In the disclosed technology, the organic light emit-
ting diode OLED generates light of a specific color, corre-
sponding to the amount of current supplied from the driving
transistor. However, the disclosed technology is not limited
thereto. In an implementation, the organic light emitting
diode OLED may generate white light, corresponding to the
amount of the current supplied from the driving transistor. In
this case, a color image is implemented using a separate color
filter or the like.

[0126] By way of summation and review, an organic light
emitting diode display includes a plurality of pixels arranged
in a matrix form at intersection portions of a plurality of data
lines, a plurality of scan lines and a plurality of power lines.
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Each pixel generally includes an organic light emitting diode,
two or more transistors including a driving transistor, and one
or more capacitors.

[0127] The organic light emitting diode display has low
power consumption. However, the amount of current flowing
through the organic light emitting diode depending on a varia-
tion in threshold voltage of the driving transistor included in
each pixel, and therefore, display inequality is caused. That is,
the characteristic of the driving transistor is changed depend-
ing on manufacturing process variables of the driving tran-
sistor included in each pixel. Practically, the manufacturing of
the organic light emitting diode display so that all the transis-
tors have the same characteristic are impossible in the current
process conditions. Accordingly, there occurs a variation in
threshold voltage of the driving transistor.

[0128] In order to solve such a problem, there has been
proposed a method of adding, to each pixel, a compensation
circuit including a plurality of transistor and a capacitor. The
compensation circuit included in each pixel charges a voltage
corresponding to the threshold voltage of a driving transistor
during one horizontal period, and accordingly, a variation in
the threshold voltage of the driving transistor is compensated.
[0129] Meanwhile, a method has recently been required, in
which the compensation circuit is driven at a driving fre-
quency of 240 Hz or more in order to prevent a motion blur
phenomenon and/or to implement 3D images. However, in a
case where the compensation circuit is driven at a high fre-
quency of 240 Hz or more, the period required to charge the
threshold voltage of the driving transistor is shortened, and
therefore, it is impossible to compensate for the threshold
voltage of the driving transistor.

[0130] In the pixel and the organic light emitting diode
display using the same according to the disclosed technology,
the pixels commonly compensate for the threshold voltage so
that it is possible to sufficiently secure the compensation
period of the threshold voltage and thereby improve display
quality. Further, in the disclosed technology, it is possible to
display an image with a desired luminance, regardless of a
voltage drop of the first power source. Furthermore, in the
disclosed technology, a data signal is stored in a period when
the pixels emit light. Therefore, a driving frequency of the
organic light emitting diode display is reduced.

[0131] For purposes of summarizing the disclosed technol-
ogy, certain aspects, advantages and novel features of the
disclosed technology have been described herein. It is to be
understood that not necessarily all such advantages are
achieved in accordance with any particular embodiment of
the disclosed technology. Thus, the disclosed technology may
be embodied or carried out in a manner that achieves or
optimizes one advantage or group of advantages as taught
herein without necessarily achieving other advantages as may
be taught or suggested herein.

[0132] Various modifications of the above described
embodiments will be readily apparent, and the generic prin-
ciples defined herein may be applied to other embodiments
without departing from the spirit or scope of the disclosed
technology. Thus, the disclosed technology is not intended to
be limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed herein.

[0133] Exemplary 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

Nov. 13,2014

instances, as would be apparent to one of ordinary skill in the
art as of the filing of the present application, features, char-
acteristics, and/or elements described in connection with a
particular embodiment may be used singly or in combination
with features, characteristics, and/or elements described in
connection with other embodiments unless otherwise specifi-
cally 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
disclosed technology as set forth in the following claims.

What is claimed is:

1. An organic light emitting diode (OLED) pixel circuit for
an organic light emitting diode display, the pixel comprising:

an organic light emitting diode;

a first transistor configured to control the amount of current
flowing from a first power source, via a second node and
the organic light emitting diode, to a second power
source in response to a voltage at a first node;

a storage unit connected to a data line and configured to
store a data signal from the data line;

a second transistor connected to a fourth node and the first
node, the second transistor configured to be turned on
when a second control signal is supplied;

a third transistor connected to the first node and a third
node, the third transistor configured to be turned on
when a third control signal is supplied; and

a second capacitor connected to the second node and the
third node.

2. The pixel circuit of claim 1, wherein the storage unit

includes:

a first capacitor connected to the fourth node and a fixed
voltage source; and

a seventh transistor connected to the fourth node and the
data line, the seventh transistor configured to be turned
on when a scan signal is supplied.

3. The pixel circuit of claim 2, wherein a voltage of the
fixed voltage source is lower than a voltage of the first power
source.

4. The pixel circuit of claim 1, wherein the storage unit
includes:

aseventh transistor connected to the fourth node and a fixed
voltage source, the seventh transistor configured to be
turned on when a scan signal is supplied to a scan line;
and

a first capacitor connected to the fourth node and the data
line.

5. The pixel circuit of claim 1, wherein tum-on periods of
at least one of the second transistor and the third transistor do
not overlap with each other.

6. The pixel circuit of claim 1, further comprising:

a fourth transistor connected to the third node and the data
line, the fourth transistor configured to be turned on
when a first control signal is supplied; and

asixth transistor connected to the first power source and the
second node, the sixth transistor configured to be turned
off when an emission control signal is supplied and be
turned on when the emission control is not supplied.

7. The pixel circuit of claim 6, wherein the fourth transistor
has a turn-on period at least partially overlapped with a turn-
on period of the second transistor and the third transistor.

8. The pixel circuit of claim 6, wherein the sixth transistor
has a turn-on period at least partially overlapped with a turn-
on period of the third transistor.
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9. The pixel circuit of claim 6, further comprising a fifth
transistor connected to an anode electrode of the organic light
emitting diode and an initialization power source, the fifth
transistor configured to be turned on when the first control
signal is supplied.

10. The pixel circuit of claim 9, wherein the initialization
power source is set to a voltage at which the organic light
emitting diode is turned off.

11. The pixel circuit of claim 6, further comprising a fifth
transistor connected to the anode electrode of the organic
light emitting diode and the second power source, the fifth
transistor being turned on when the first control signal is
supplied.

12. The pixel circuit of claim 6, further comprising a fifth
transistor connected to the anode electrode of the organic
light emitting diode and a sensing line, the fifth transistor
being turned on when the second control signal is supplied.

13. An organic light emitting diode display, comprising:

acontrol driver configured to supply a first control signal to

a first control line during a first period and a second

period of one frame, supply a second control signal to a

second control line during the second period, and supply

a third control signal to a third control line during the

first period and a third period;

a scan driver configured to progressively supply a scan
signal to scan lines during the third period, and supply an
emission control signal to an emission control line dur-
ing the second period,

adata driver configured to apply a bias voltage to data lines
during the first period, apply a reference voltage to the
data lines during the second period, and supply a data
signal to the data lines so that the data driver is synchro-
nized with the scan signal during the third period; and

pixels positioned in an area defined by the scan lines and
the data lines,

wherein each of the pixels positioned on a horizontal line
includes:
an organic light emitting diode;

a first transistor configured to control the amount of
current flowing from a first power source via the
organic light emitting diode and a second node to a
second power source in response to a voltage at a first
node;

a storage unit connected to a data line and configured to
store the data signal when a scan signal is supplied to
a scan line;

a second transistor connected to a fourth node of the
storage unit and the first node, the second transistor
configured to be turned on when the second control
signal is supplied:

a third transistor connected to the first node and a third
node, the third transistor configured to be turned on
when the third control signal is supplied; and

a second capacitor connected to the second and third
nodes.

14. The organic light emitting diode display of claim 13,
wherein the bias voltage is set as a voltage at which the first
transistor is turned off.
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15. The organic light emitting diode display of claim 13,
wherein the reference voltage is set as a voltage lower than a
voltage of the first power source and higher than that of the
second power source.

16. The organic light emitting diode display of claim 13,
wherein the scan driver is configured to supply the emission
control signal to the emission control line so that the emission
control signal overlaps with at least one scan signal during the
third period.

17. The organic light emitting diode display of claim 13,
wherein the storage unit includes:

a first capacitor connected to the fourth node and a fixed

voltage source; and

a seventh transistor connected to the fourth node and the
dataline, the seventh transistor being turned on when the
scan signal is supplied to the i-th scan line.

18. The organic light emitting diode display of claim 13,

wherein the storage unit includes:

aseventh transistor connected to the fourth node and a fixed
voltage source, the seventh transistor being turned on
when the scan signal is supplied to the scan line; and

a first capacitor connected to the fourth node and the data
line.

19. The organic light emitting diode display of claim 13,

wherein each pixel further includes:

a fourth transistor connected to the third node and the data
line, the fourth transistor configured to be turned on
when the first control signal is supplied;

a fifth transistor connected to an anode electrode of the
organic light emitting diode and an initialization power
source, the fifth transistor configured to be turned on
when the first control signal is supplied; and

asixth transistor connected to the first power source and the
second node, the sixth transistor configured to be turned
off when the emission control signal is supplied and
turned on when the emission control signal is not sup-
plied.

20. The organic light emitting diode display of claim 19,
wherein the initialization power source is set to a voltage at
which the organic light emitting diode is turned off.

21. The organic light emitting diode display of claim 13,
further comprising:

a fourth transistor connected to the third node and the data
line, the fourth transistor configured to be turned on
when the first control signal;

a fifth transistor connected to the anode electrode of the
organic light emitting diode and the second power
source, the fifth transistor configured to be turned on
when the first control signal is supplied; and

asixth transistor connected to the first power source and the
second node, the sixth transistor configured to be turned
off when the emission control signal is supplied and
turned off when the emission control signal is not sup-
plied.

22. The organic light emitting diode display of claim 21,

wherein the initialization power source is set to a voltage at
which the organic light emitting diode is turned off.
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