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(57) ABSTRACT
A pixel of an organic light emitting diode display device
includes a scan transistor configured to connect a data line
to a first node in response to a scan signal, a storage
capacitor connected between the first node and a first power
supply voltage, a compensation capacitor connected
between the first node and a second node, a driving transistor
having a gate connected to the second node, a source
connected to the first power supply voltage, and a drain
connected to a third node, a compensation transistor con-
figured to connect the second node to the third node in
response to a compensation control signal, an organic light
emitting diode connected between the third node and a
second power supply voltage, and an initialization transistor
configured to transfer an initialization voltage in response to
an initialization control signal.
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PIXEL OF AN ORGANIC LIGHT EMITTING
DIODE DISPLAY DEVICE AND ORGANIC
LIGHT EMITTING DIODE DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2015-0150483, filed
on Oct. 28, 2015 in the Korean Intellectual Property Office
(KIPO), the content of which is incorporated herein in its
entirety by reference.

BACKGROUND

[0002] 1. Field

[0003] Example embodiments relate to pixels of organic
light emitting diode (OLED) display devices and the OLED
display devices.

[0004] 2. Description of the Related Art

[0005] In an organic light emitting diode (OLED) display
device, a driving transistor included in each pixel generates
a driving current based on a data voltage applied to the pixel,
and an OLED included in the pixel emits light, based on the
driving current, to display an image.

[0006] The driving transistor may have a hysteresis char-
acteristic such that a characteristic curve of the driving
transistor in a current frame is changed according to an
operating state of the driving transistor in a previous frame.
Thus, even when the driving transistor receives data volt-
ages having the same voltage level, the driving transistor
may generate driving currents having different current levels
according to the operating state in the previous frame.
Accordingly, in the OLED display device, even when the
same data voltage is applied, in a current frame, to a pixel
that represented a black color in a previous frame and a pixel
that represented a white color in the previous frame, the
pixels may have different luminances in the current frame.
To prevent or reduce this luminance disuniformity caused by
the hysteresis of the driving transistor in a typical OLED
display device, respective driving transistors may be initial-
ized to an on-bias state before pixels emit light. Thus, all of
the driving transistors in the OLED display device may have
substantially the same characteristic curve, thereby reducing
the luminance disuniformity caused by the hysteresis. How-
ever, in this case, because the driving transistors are turned
on in each and every frame, degradation of the driving
transistors may be accelerated.

[0007] Further, respective driving transistors included in
an OLED display device may have different threshold
voltages due to a process variation, etc. Thus, to reduce
threshold voltage variations among the respective driving
transistors in the OLED display device, a threshold voltage
compensation voltage corresponding to a threshold voltage
of a driving transistor may be stored in each pixel, and a data
voltage to which the threshold voltage compensation voltage
is added may be applied to a gate of the driving transistor.
However, in a typical OLED display device, when a thresh-
old voltage compensation operation is initiated, an initial
voltage level of the threshold voltage compensation voltage
provided to the compensation capacitor may be changed due
to charge sharing between the compensation capacitor and a
parasitic capacitor of an OLED, and thus a final voltage level
of the threshold voltage compensation voltage stored in the
compensation capacitor may be different from a desired

May 4, 2017

voltage level. This unwanted threshold voltage compensa-
tion voltage change may be worsened by a characteristic
change of the parasitic capacitor of the OLED caused by
degradation of the OLED. Further, this unwanted voltage
change may further be worsened when an anode of the
OLED is sufficiently initialized.

SUMMARY

[0008] Some example embodiments provide a pixel of an
organic light emitting diode display device capable of reduc-
ing a stress applied to a driving transistor, accurately com-
pensating a threshold voltage of the driving transistor, and
maintaining a voltage of an anode of an organic light
emitting diode to be substantially constant until the organic
light emitting diode emits light.

[0009] Some example embodiments provide an organic
light emitting diode display device capable of reducing a
stress applied to a driving transistor, accurately compensat-
ing a threshold voltage of the driving transistor, and main-
taining a voltage of an anode of an organic light emitting
diode to be substantially constant until the organic light
emitting diode emits light.

[0010] According to some example embodiments, there is
provided a pixel of an organic light emitting diode display
device including a scan transistor configured to connect a
data line to a first node in response to a scan signal, a storage
capacitor connected between the first node and a first power
supply voltage, a compensation capacitor connected
between the first node and a second node, a driving transistor
having a gate connected to the second node, a source
connected to the first power supply voltage, and a drain
connected to a third node, a compensation transistor con-
figured to connect the second node to the third node in
response to a compensation control signal, an organic light
emitting diode connected between the third node and a
second power supply voltage, and an initialization transistor
configured to transfer an initialization voltage in response to
an initialization control signal, the compensation transistor
and the initialization transistor being turned on in response
to the compensation control signal and the initialization
control signal to transfer the initialization voltage to the
second node and the third node during an initialization
period.

[0011] In some example embodiments, when the initial-
ization voltage is transferred to the second node and the third
node, by the compensation transistor and the initialization
transistor, during the initialization period, the driving tran-
sistor may be initialized to an off-bias state.

[0012] In some example embodiments, the initialization
voltage may be the first power supply voltage.

[0013] In some example embodiments, the compensation
transistor may include at least two transistors connected in
series between the second node and the third node, and the
initialization transistor may have a gate to which the initial-
ization control signal is applied, a first terminal connected to
the first power supply voltage, and a second terminal con-
nected to a node between the at least two transistors.
[0014] In some example embodiments, wherein the ini-
tialization transistor may have a gate to which the initial-
ization control signal is applied, a first terminal connected to
the first power supply voltage, and a second terminal con-
nected to the third node.

[0015] Insome example embodiments, during a data writ-
ing period in which a data voltage is written to the storage
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capacitor, the initialization transistor may be turned on in
response to the initialization control signal to reinitialize the
third node to the first power supply voltage.

[0016] In some example embodiments, the initialization
transistor may have a gate to which the initialization control
signal is applied, a first terminal connected to the first power
supply voltage, and a second terminal connected to the
second node.

[0017] In some example embodiments, the initialization
transistor may include at least two transistors connected in
series between the first power supply voltage and the second
node.

[0018] In some example embodiments, the initialization
voltage may be the second power supply voltage.

[0019] In some example embodiments, the initialization
transistor may have a gate to which the initialization control
signal is applied, a first terminal connected to the second
power supply voltage, and a second terminal connected to
the second node.

[0020] In some example embodiments, the initialization
transistor may have a gate to which the initialization control
signal is applied, a first terminal connected to the second
power supply voltage, and a second terminal connected to
the third node.

[0021] In some example embodiments, the initialization
voltage may be different from the first and second power
supply voltages, and the initialization voltage may be
applied through an initialization voltage line.

[0022] In some example embodiments, the initialization
transistor may have a gate to which the initialization control
signal is applied, a first terminal connected to the initializa-
tion voltage line, and a second terminal connected to the
second node.

[0023] In some example embodiments, the initialization
transistor may have a gate to which the initialization control
signal is applied, a first terminal connected to the initializa-
tion voltage line, and a second terminal connected to the
third node.

[0024] In some example embodiments, the initialization
voltage may be applied through the data line.

[0025] In some example embodiments, the initialization
transistor may have a gate to which the initialization control
signal is applied, a first terminal connected to the data line,
and a second terminal connected to the third node.

[0026] In some example embodiments, the initialization
voltage may be applied through a sensing line, and the
initialization transistor may be a sensing transistor con-
nected between the third node and the sensing line.

[0027] In some example embodiments, the pixel may
further include an emission control transistor configured to
selectively connect the third node to the organic light
emitting diode in response to an emission control signal.
[0028] According to some example embodiments, there is
provided a pixel of an organic light emitting diode display
device including first and second transistors connected in
series between a data line and a first node, the first and
second transistors being turned on in response to a scan
signal, a first capacitor connected between the first node and
a first power supply voltage, a second capacitor connected
between the first node and a second node, a third transistor
having a gate connected to the second node, a first terminal
connected to the first power supply voltage, and a second
connected to a third node, fourth and fifth transistors con-
nected in series between the second node and the third node,
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the fourth and fifth transistors being turned on in response to
a compensation control signal, a sixth transistor having a
gate to which an initialization control signal is applied, a first
terminal connected to the first power supply voltage, and a
second terminal connected to a fourth node between the
fourth and fifth transistors, and an organic light emitting
diode connected between the third node and a second power
supply voltage.

[0029] According to some example embodiments, there is
provided an organic light emitting diode display device
including a plurality of pixels, each of the pixels including
a scan transistor configured to connect a data line to a first
node in response to a scan signal, a storage capacitor
connected between the first node and a first power supply
voltage, a compensation capacitor connected between the
first node and a second node, a driving transistor having a
gate connected to the second node, a source connected to the
first power supply voltage, and a drain connected to a third
node, a compensation transistor configured to connect the
second node to the third node in response to a compensation
control signal, an organic light emitting diode connected
between the third node and a second power supply voltage,
and an initialization transistor configured to transfer an
initialization voltage in response to an initialization control
signal, the compensation transistor and the initialization
transistor being turned on in response to the compensation
control signal and the initialization control signal, respec-
tively, to transfer the initialization voltage to the second
node and the third node during an initialization period.
[0030] As described above, in the pixel of the organic light
emitting diode display device and in the organic light
emitting diode display device according to example embodi-
ments, because the driving transistor is initialized to the
off-bias state, the stress applied to the driving transistor may
be reduced.

[0031] In addition, in the pixel of the organic light emit-
ting diode display device and in the organic light emitting
diode display device according to example embodiments, a
voltage of a gate of the driving transistor may be initialized
to a substantially fixed voltage before a threshold voltage
compensation operation for the driving transistor is initiated,
and thus an initial voltage level of the threshold voltage
compensation voltage provided to the compensation capaci-
tor may not be undesirably changed over time. Accordingly,
the threshold voltage of the driving transistor may be
accurately compensated even after the lapse of time.
[0032] Further, in the pixel of the organic light emitting
diode display device and in the organic light emitting diode
display device according to example embodiments, a volt-
age of an anode of the organic light emitting diode may be
maintained to be substantially constant and to be substan-
tially uniform with respect to all of the pixels until the
organic light emitting diode emits light, and thus luminance
uniformity of the organic light emitting diode display device
may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0034] FIG. 1 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.
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[0035] FIG. 2 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 1.

[0036] FIG. 3 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0037] FIG. 4 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 3.

[0038] FIG. 5 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0039] FIG. 6 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 5.

[0040] FIG. 7 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0041] FIG. 8 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0042] FIG.9isa circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0043] FIG. 10 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0044] FIG. 11 is a timing diagram for illustrating an
example of an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 10.

[0045] FIG. 12 is a timing diagram for illustrating another
example of an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 10.

[0046] FIG. 13 is a circuit diagram illustrating a pixel of
an orgauic light emitting diode display device according to
example embodiments.

[0047] FIG. 14 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 13.

[0048] FIG. 15 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0049] FIG. 16 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 15.

[0050] FIG. 17 is a circuit diagram illustrating a pixel of
an orgaunic light emitting diode display device according to
example embodiments.

[0051] FIG. 18 is a circuit diagram illustrating a pixel of
an orgaric light emitting diode display device according to
example embodiments.

[0052] FIG. 19 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0053] FIG. 20 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0054] FIG. 21 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 20.

[0055] FIG. 22 is a circuit diagram illustrating a pixel of
an orgaric light emitting diode display device according to
example embodiments.

May 4, 2017

[0056] FIG. 23 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0057] FIG. 24 is a timing diagram for illustrating an
operation of a pixel of an organic light emitting diode
display device illustrated in FIG. 23.

[0058] FIG. 25 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0059] FIG. 26 is a block diagram illustrating an organic
light emitting diode display device according to example
embodiments.

[0060] FIG. 27 is a block diagram illustrating an electronic
device including an organic light emitting diode display
device according to example embodiments.

DETAILED DESCRIPTION

[0061] The example embodiments are described more
fully hereinafter with reference to the accompanying draw-
ings. Like or similar reference numerals refer to like or
similar elements throughout.

[0062] 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 sections, 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 element, component, region, layer, or section, with-
out departing from the spirit and scope of the present
invention.

[0063] 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, compo-
nent, 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.

[0064] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting of the present invention. As used herein, the sin-
gular 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,”
“comprises,” “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 motre other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0065] 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
invention refers to “one or more embodiments of the present
invention.” Also, the term “exemplary” is intended to refer
to an example or illustration.

[0066] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” “coupled to,”
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“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. Furthermore, “connection,” “con-
nected,” etc., may also refer to “electrical connection,”
“electrically connected,” etc., depending on the context in
which such terms are used as would be understood by those
skilled in the art. 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 intervening elements or layers present.

[0067] As used herein, “substantially,” “about,” and simi-
lar 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.

[0068] As used herein, the terms “use,” “using,” and
“used” may be considered synonymous with the terms
“utilize,” “utilizing,” and “utilized,” respectively.

[0069] FIG.1isa circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments, and FIG. 2 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 1.

[0070] Referring to FIG. 1, a pixel 100 of an organic light
emitting diode display device may include a scan transistor
110, a storage capacitor CST, a compensation capacitor
CVTH, a driving transistor 130, a compensation transistor
150, an organic light emitting diode OLED, and an initial-
ization transistor 170.

[0071] The scan transistor 110 may connect a data line DL
to a first node N1 in response to a scan signal SCAN. The
scan transistor 110 may have a gate to which the scan signal
SCAN is applied, a first terminal connected to the data line
DL, and a second terminal connected to the first node N1. In
some example embodiments, the scan transistor 110 may
have a dual gate structure including two transistors T1 and
T2 connected in series between the data line DL and the first
node N1. In a case in which the scan transistor 110 has the
dual gate structure, a leakage current through the scan
transistor 110 may be reduced. For example, in the scan
transistor 110, two gates of the two transistors T1 and T2
connected in series may be connected to each other through
a line, and a highly doped region having a high conductivity
may be provided as a common gate region. In other example
embodiments, the scan transistor 110 may be implemented
with a single transistor, or may include three or more
transistors.

[0072] The storage capacitor CST may be connected
between the first node N1 and a first power supply voltage
ELVDD. The storage capacitor CST may store a voltage
(e.g., a sustain voltage VSUS or a data voltage VDATA)
transferred from the data line DL by the scan transistor 110.

[0073] The compensation capacitor CVTH may be con-
nected between the first node N1 and a second node N2. In
a threshold voltage compensation period, the compensation
capacitor CVTH may store a threshold voltage compensa-
tion voltage (e.g., a voltage difference between the first
power supply voltage ELVDD from which an absolute value
of a threshold voltage of the driving transistor 130 is
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subtracted and the sustain voltage VSUS) corresponding to
the threshold voltage of the driving transistor 130.

[0074] The driving transistor 130 may generate a driving
current based on the data voltage VDATA stored in the
storage capacitor CST and the threshold voltage compensa-
tion voltage stored in the compensation capacitor CVTH. In
some example embodiments, the driving transistor 130 may
be implemented with a transistor T3 having a gate connected
to the second node N2, a source connected to the first power
supply voltage ELVDD, and a drain connected to a third
node N3.

[0075] The compensation transistor 150 may connect the
second node N2 to the third node N3 in response to a
compensation control signal GC. The compensation transis-
tor 150 may have a gate to which the compensation control
signal GC is applied, a first terminal connected to the second
node N2, and a second terminal connected to the third node
N3.

[0076] In some example embodiments, the compensation
transistor 150 may have a dual gate structure including two
transistors T4 and T5 connected in series between the second
node N2 and the third node N3. In a case in which the
compensation transistor 150 has the dual gate structure, a
leakage current through the compensation transistor 150
may be reduced. In other example embodiments, the com-
pensation transistor 150 may be implemented with a single
transistor, or may include three or more transistors.

[0077] In some example embodiments, the compensation
control signal GC may be a global control signal that is
concurrently (e.g., substantially simultaneously) applied to
all of the pixels included in the organic light emitting diode
display device.

[0078] The organic light emitting diode OLED may be
connected between the third node N3 and a second power
supply voltage ELVSS. The organic light emitting diode
OLED may emit light with desired luminance in response to
the driving current generated by the driving transistor 130.
The organic light emitting diode OLED may have a parasitic
capacitor COLED.

[0079] The initialization transistor 170 may transfer an
initialization voltage in response to an initialization control
signal GI. According to example embodiments, the initial-
ization transistor 170 may transfer the initialization voltage
to a node between two transistors T4 and T5 of the com-
pensation transistor 150, to the second node N2, or to the
third node N3. According to example embodiments, the
initialization voltage transferred by the initialization tran-
sistor 170 may be the first power supply voltage ELVDD, the
second power supply voltage ELVSS, or a separate dedi-
cated voltage. In some example embodiments, the initial-
ization control signal GI may be a global control signal that
is concurrently (e.g., substantially simultaneously) applied
to all of the pixels included in the organic light emitting
diode display device.

[0080] In some example embodiments, as illustrated in
FIG. 1, the initialization transistor 170 may be implemented
with a transistor T6 having a gate to which the initialization
control signal GI is applied, a first terminal connected to the
first power supply voltage ELVDD, and a second terminal
connected to a node between the two transistors T4 and T5
of the compensation transistor 150. In this case, the initial-
ization transistor 170 may transfer the first power supply
voltage ELVDD as the initialization voltage to the node
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between the two transistors T4 and T5 of the compensation
transistor 150 in response to the initialization control signal
GL

[0081] During an initialization period, the compensation
transistor 150 and the initialization transistor 170 may be
turned on in response to the compensation control signal GC
and the initialization control signal GI, respectively, and the
turned-on compensation and initialization transistors 150
and 170 may transfer the first power supply voltage ELVDD
as the initialization voltage to the second node N2 and the
third node N3. Accordingly, during the initialization period,
a gate-source voltage of the driving transistor 130 may be
about 0 V, a drain-source voltage of the driving transistor
130 may also be about 0 V, and thus the driving transistor
130 may be initialized to an off-bias state. Because the
driving transistor 130 is initialized, a hysteresis of the
driving transistor 130 may be removed, and driving transis-
tors 130 in all of the pixels may have substantially the same
response characteristic regardless of operating states of the
driving transistors 130 in a previous frame.

[0082] In a typical organic light emitting diode display
device, driving transistors are initialized to an on-bias state,
and thus degradation of the driving transistors may be
accelerated because the driving transistors are turned on
each and every frame. However, in the organic light emitting
diode display device according to example embodiments,
because the driving transistors 130 are initialized to the
off-bias state, stress applied to the driving transistors 130
may be reduced, and thus the degradation of the driving
transistors 130 may be reduced.

[0083] Further, during the initialization period before the
threshold voltage compensation period, the second node N2
(or a gate node of the driving transistor 130) may be
initialized to the first power supply voltage ELVDD.
Accordingly, before a threshold voltage compensation
operation for the driving transistor 130 is initiated, a voltage
of the gate of the driving transistor 130 may be initialized to
a substantially fixed voltage (e.g., the first power supply
voltage ELVDD in the embodiment illustrated in FIG. 1),
and thus an initial voltage level of the threshold voltage
compensation voltage provided to the compensation capaci-
tor CVTH (or a voltage level of one electrode of the
compensation capacitor CVTH when the threshold voltage
compensation operation is initiated) may be substantially
constant even after the lapse of time.

[0084] In a typical organic light emitting diode display
device, when a threshold voltage compensation operation is
initiated, an initial voltage level of a threshold voltage
compensation voltage provided to a compensation capacitor
(or a voltage level of one electrode of the compensation
capacitor) may be changed due to charge sharing between
the compensation capacitor and a parasitic capacitor of an
organic light emitting diode, and thus a final voltage level of
the threshold voltage compensation voltage stored in the
compensation capacitor may be different from a desired
voltage level.

[0085] The effects of this unwanted voltage change may
be worsened by a characteristic change of the parasitic
capacitor of the organic light emitting diode caused by
degradation of the organic light emitting diode. However, in
the organic light emitting diode display device according to
example embodiments, the voltage of the gate of the driving
transistor 130 may be fixed to a constant voltage (e.g., the
first power supply voltage ELVDD in the embodiment
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illustrated in FIG. 1), the initial voltage level of the threshold
voltage compensation voltage provided to the compensation
capacitor CVTH may not be undesirably changed, and thus
the final voltage level of the threshold voltage compensation
voltage stored in the compensation capacitor CVTH may be
the desired voltage level. Accordingly, in the organic light
emitting diode display device according to example embodi-
ments, the threshold voltage of the driving transistor 130
may be accurately compensated even after the lapse of time.
[0086] Further, during the initialization period, at the same
time when the driving transistor 130 is initialized to the
off-bias state, the third node N3 (or an anode of the organic
light emitting diode OLED) may be initialized (e.g., the
parasitic capacitor COLED of the organic light emitting
diode OLED may be discharged) to the initialization voltage
(e.g., the first power supply voltage ELVDD in the embodi-
ment illustrated in FIG. 1).

[0087] Accordingly, because the off-bias of the driving
transistor 130 and the anode initialization of the organic light
emitting diode OLED are concurrently (e.g., substantially
simultaneously) performed, a sufficient time may be
assigned for the anode initialization of the organic light
emitting diode OLED compared with a typical organic light
emitting diode display device where separate times are
respectively assigned for the initialization of the driving
transistor and the anode initialization of the organic light
emitting diode.

[0088] In a typical organic light emitting diode display
device, as time passes, an anode of an organic light emitting
diode may not be initialized to a desired voltage level
because of an increase of an absolute value of a threshold
voltage of a driving transistor and a decrease of a driving
current caused by degradation of the driving transistor, and
because of a characteristic change of a parasitic capacitor
caused by degradation of the organic light emitting diode.
However, in the organic light emitting diode display device
according to example embodiments, sufficient time may be
assigned for the anode initialization of the organic light
emitting diode OLED, the degradation of the driving tran-
sistor 130 may be reduced because the driving transistor 130
is initialized to the off-bias state, and thus the anode of the
organic light emitting diode OLED may be sufficiently
initialized even after the lapse of time.

[0089] Hereinafter, an operation of the pixel 100 in the
organic light emitting diode display device according to
example embodiments in one frame will be described with
reference to FIGS. 1 and 2.

[0090] Referring to FIGS. 1 and 2, when a frame is started,
the second power supply voltage ELVSS may be increased
from a first ELVSS voltage level to a second ELVSS voltage
level corresponding to a first ELVDD voltage level of the
first power supply voltage ELVDD. For example, the first
ELVSS voltage level may be about 0 V, and the second
ELVSS voltage level may be about 13 V, but the present
invention is not limited thereto.

[0091] Because the second power supply voltage ELVSS
is increased from the first ELVSS voltage level to the second
ELVSS voltage level, pixels of the organic light emitting
diode display device may not emit light. Further, the first
power supply voltage ELVDD may be decreased from the
first ELVDD voltage level to a second ELVDD voltage level
that is higher than the first ELVSS voltage level and lower
than the first ELVDD voltage level. In some example
embodiments, the second ELVDD voltage level may be
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lower than a voltage level of the sustain voltage VSUS
applied through the scan transistor 110 from the data line
DL. Accordingly, while the first power supply voltage
ELVDD has the second ELVDD voltage level, the threshold
voltage compensation operation for the driving transistor
130 may not be performed. For example, the first ELVDD
voltage level may be about 13 V, the voltage level of the
sustain voltage VSUS may be about 11 V, and the second
ELVDD voltage level may be about 6 V.

[0092] Scan signals SCAN[1] to SCAN[1080] may be
concurrently (e.g.. simultaneously) applied to all of the scan
lines of the organic light emitting diode display device, and
thus the scan transistors 110 of all of the pixels may be
turned on. The sustain voltage VSUS may be applied as a
voltage V_DL of the data line DL, and the sustain voltage
VSUS may be transferred by the turned-on scan transistors
110 to the first nodes N1 of the pixels.

[0093] During the initialization period TINIT, the driving
transistor 130 may be initialized to the off-bias state, and the
second node N2 and the third node N3 may be initialized to
the initialization voltage (or to the first power supply voltage
ELVDD having the second ELVDD voltage level). That is,
during the initialization period TINIT, the compensation
control signal GC having a low level may be applied to the
compensation transistor 150, the initialization control signal
GI having a low level may be applied to the initialization
transistor 170, and thus the compensation transistor 150 and
the initialization transistor 170 may be turned on.

[0094] The turned-on initialization transistor 170 may
transfer the first power supply voltage ELVDD, having the
second ELVDD voltage level, to the node between the two
transistors T4 and T5 of the compensation transistor 150,
and the two transistors T4 and T5 of the turned-on compen-
sation transistor 150 may transfer the first power supply
voltage ELVDD, having the second ELVDD voltage level,
to the second node N2 (or the gate node of the driving
transistor 130) and the third node (or the anode of the
organic light emitting diode OLED).

[0095] Accordingly, during the initialization period
TINIT, the first power supply voltage ELVDD may be
applied to the gate, the source and the drain of the driving
transistor 130, and thus the driving transistor 130 may have
the gate-source voltage of about 0 V and the drain-source
voltage of about 0 V. Therefore, during the initialization
period TINIT, the driving transistor 130 may be initialized to
the off-bias state when the gate-source voltage of about 0 V
and the drain-source voltage of about 0 V are applied.
Accordingly, the hysteresis of the driving transistor 130 may
be removed while reducing (e.g., minimizing) the stress
applied to the driving transistor 130.

[0096] Further, during the initialization period TINIT, the
first power supply voltage ELVDD, having the second
ELVDD voltage level, may be applied to the third node N3
(or the anode of the organic light emitting diode OLED), and
thus the anode of the organic light emitting diode OLED
may be initialized. For example, the second power supply
voltage ELVSS, having the second ELVSS voltage level,
may be applied to a cathode of the organic light emitting
diode OLED, the first power supply voltage ELVDD, having
the second ELVDD voltage level that is lower than the
second ELVSS voltage level, may be applied to the anode of
the organic light emitting diode OLED, and thus the para-
sitic capacitor COLED of the organic light emitting diode
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OLED may be discharged by a reverse voltage applied to the
organic light emitting diode OLED.

[0097] Because the organic light emitting diode OLED is
initialized concurrently (e.g., simultaneously) with the off-
bias of the driving transistor 130, a sufficient time may be
assigned for the anode initialization, and the anode of the
organic light emitting diode OLED may be sufficiently
initialized. Further, because the driving transistor 130 is
initialized to the off-bias state, the degradation of the driving
transistor 130 may be reduced, and thus the anode of the
organic light emitting diode OLED may be sufficiently
initialized even after the lapse of time.

[0098] In addition, during the initialization period TINIT,
the first power supply voltage ELVDD, having the second
ELVDD voltage level, may be applied to the second node N2
(or the gate node of the driving transistor 130), and the gate
node of the driving transistor 130 may be initialized to the
fixed or constant second ELVDD voltage level. Thus, when
the threshold voltage compensation operation for the driving
transistor 130 is initiated, a voltage of the second node N2
(or a gate voltage of the driving transistor 130) may be
substantially fixed or constant even after the lapse of time.
[0099] The initialization control signal GI having a high
level may be applied to the initialization transistor 170, the
initialization transistor 170 may be turned off in response to
the initialization control signal GI having the high level, and
thus the initialization period TINIT may be terminated.
[0100] Thereafter, the first power supply voltage ELVDD
may be increased from the second ELVDD voltage level to
the first ELVDD voltage level, and thus the threshold
voltage compensation period TCOMP may be initiated. In
the organic light emitting diode display device according to
example embodiments, unlike a typical organic light emit-
ting diode display device where a driving transistor is
diode-connected by a compensation transistor in response to
a compensation control signal having a low level to perform
a threshold voltage compensation operation, the driving
transistor 130 may be diode-connected by the compensation
transistor 150 in the initialization period TINIT before the
threshold voltage compensation period TCOMP, the diode-
connection of the driving transistor 130 may be maintained
during the threshold voltage compensation period TCOMP,
and the threshold voltage compensation operation may be
initiated in response to the increase of the first power supply
voltage ELVDD from the second ELVDD voltage level to
the first ELVDD voltage level.

[0101] During the threshold voltage compensation period
TCOMBP, the threshold voltage compensation voltage (e.g., a
voltage difference between the first power supply voltage
ELVDD from which an absolute value of the threshold
voltage of the driving transistor 130 is subtracted and the
sustain voltage VSUS) may be stored in the compensation
capacitor CVTH. In the organic light emitting diode display
device according to example embodiments, because the
voltage of the second node N2 (or the voltage of the gate of
the driving transistor 130) is initialized to the second
ELVDD voltage level during the initialization period TINIT,
the initial voltage level of the threshold voltage compensa-
tion voltage provided to the compensation capacitor CVTH
may be fixed or constant even after the lapse of time.
[0102] Accordingly, the threshold voltage compensation
voltage may be accurately stored in the compensation
capacitor CVTH, and thus the threshold voltage of the
driving transistor 130 may be accurately compensated. The
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compensation control signal GC having a high level may be
applied to the compensation transistor 150, the compensa-
tion transistor 150 may be turned off in response to the
compensation control signal GC having the high level, and
thus the threshold voltage compensation period TCOMP
may be terminated.

[0103] Thereafter, during a data writing period TWRITE,
the scan signals SCAN[1] to SCAN[1080] may be sequen-
tially applied to the pixels included in the organic light
emitting diode display device on a scan line basis (e.g., a
scan line-by-scan line basis), the data voltages VDATA may
be applied as voltages V_DL of the data lines DL, and thus
the data voltage VDATA may be stored in the storage
capacitor CST in each of the pixels.

[0104] Subsequently, the second power supply voltage
ELVSS may be decreased from the second ELVSS voltage
level to the first ELVSS voltage level, and thus an emission
period TEMI may be initiated. During the emission period
TEMI, the driving transistor 130 may generate a driving
current based on a voltage where the data voltage VDATA
stored in the storage capacitor CST and the threshold voltage
compensation voltage stored in the compensation capacitor
CVTH are added, and the organic light emitting diode
OLED may emit light based on the driving current generated
by the driving transistor 130.

[0105] As described above, in the pixel 100 of the organic
light emitting diode display device according to example
embodiments, the driving transistor 130 may be initialized
to the off-bias state during the initialization period TINIT,
and thus the stress applied to the driving transistor 130 may
be reduced (e.g., minimized). Further, during the initializa-
tion period TINIT, because the voltage of the gate of the
driving transistor 130 is initialized to the first power supply
voltage ELVDD having the second ELVDD voltage level,
the initial voltage level of the threshold voltage compensa-
tion voltage provided to the compensation capacitor CVTH
may be fixed or constant, and thus the threshold voltage of
the driving transistor 130 may be accurately compensated.
In addition, during the initialization period TINIT, the volt-
age of the anode of the organic light emitting diode OLED
may be sufficiently initialized.

[0106] FIG. 3 isa circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments, and FIG. 4 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 3.

[0107] Referring to FIG. 3, a pixel 200 of an organic light
emitting diode display device may include a scan transistor
210, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 230, a compensation transistor
250, an organic light emitting diode OLED, an initialization
transistor 270, and an emission control transistor 290. Com-
pared with the pixel 100 of FIG. 1, the pixel 200 of FIG. 3
may additionally include the emission control transistor 290.
Hereinafter, descriptions of elements, components, or fea-
tures that are substantially the same as elements, compo-
nents, or features of previously discussed embodiments or
figures may be omitted for clarity of the distinctions between
the presented embodiments of the present invention.
[0108] The emission control transistor 290 may selec-
tively connect a third node N3 to the organic light emitting
diode OLED in response to an emission control signal EM.
In some example embodiments, the emission control tran-
sistor 290 may be implemented with a transistor T7 having
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a gate to which the emission control signal EM is applied,
a first terminal connected to the third node N3, and a second
terminal connected to the anode of the organic light emitting
diode OLED.

[0109] Referring to FIGS. 3 and 4, when a frame is started,
the emission control signal EM having a high level may be
applied to the emission control transistor 290, and the
emission control transistor 290 may be turned off in response
to the emission control signal EM having the high level.
Because the emission control transistor 290 is turned off, a
current path from a first power supply voltage ELVDD to a
second power supply voltage ELVSS may not be formed,
and thus the pixel 200 may not emit light.

[0110] In an example embodiment illustrated in FIG. 4,
unlike an example embodiment illustrated in FIG. 2, the
second power supply voltage ELVSS may be constant at a
first ELVSS voltage level (e.g., about 0V). An operation of
the pixel 200 according to the timing diagram of FIG. 4 may
be similar to an operation of the pixel 100 according to the
timing diagram of FIG. 2, except that the second power
supply voltage

[0111] ELVSS may not change, and the emission control
transistor 290 may control a connection between the third
node N3 and an anode of the organic light emitting diode
OLED in response to the emission control signal EM.
[0112] As illustrated in FIG. 4, during a threshold voltage
compensation period TCOMP in which a threshold voltage
of the driving transistor 230 is compensated, a third node N3
(or a drain of the driving transistor 230) may be discon-
nected from the anode of the organic light emitting diode
OLED by the emission control transistor 290, and thus a
parasitic capacitor COLED of the organic light emitting
diode OLED may not affect a threshold voltage compensa-
tion operation for the driving transistor 230. During an
initialization period TINIT, an initialization voltage may not
be applied to the anode of the organic light emitting diode
OLED and the parasitic capacitor COLED of the organic
light emitting diode OLED may be naturally discharged.
[0113] As described above, in the pixel 200 of the organic
light emitting diode display device according to example
embodiments, during the threshold voltage compensation
period TCOMP, the emission control transistor 290 may
disconnect the third node N3 from the anode of the organic
light emitting diode OLED, and thus the threshold voltage
compensation operation for the driving transistor 230 may
not be affected by the parasitic capacitor COLED of the
organic light emitting diode OLED. Accordingly, the thresh-
old voltage of the driving transistor 230 may be compen-
sated more accurately.

[0114] FIG. 5is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments, and FIG. 6 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 5.

[0115] Referring to FIG. 5, a pixel 300 of an organic light
emitting diode display device may include a scan transistor
310, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 330, a compensation transistor
350, an organic light emitting diode OLED, and an initial-
ization transistor 370. The pixel 300 of FIG. 5 may have a
similar configuration to a pixel 100 of FIG. 1, except that the
initialization transistor 370 may be connected between a first
power supply voltage ELVDD and a third node N3. Further,
an operation of the pixel 300 according to the timing
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diagram of FIG. 6 may be similar to an operation of the pixel
100 according to the timing diagram of FIG. 2, except that
an initialization control signal GI having a low level may be
applied during a data writing period TWRITE.

[0116] The initialization transistor 370 may transfer the
first power supply voltage ELVDD to the third node N3 in
response to the initialization control signal GI. In some
example embodiments, the initialization transistor 370 may
be implemented with a transistor T8 having a gate to which
the initialization control signal GI is applied, a first terminal
connected to the first power supply voltage ELVDD, and a
second terminal connected to the third node N3.

[0117] As illustrated in FIG. 6, during the data writing
period TWRITE, the initialization control signal GI having
the low level may be applied to the initialization transistor
370, and the initialization transistor 370 may be turned on in
response to the initialization control signal GI having the
low level. Accordingly, during the data writing period
TWRITE, the first power supply voltage ELVDD may be
applied to the third node N3 (or an anode of the organic light
emitting diode OLED), and thus the anode of the organic
light emitting diode OLED may be initialized to the first
power supply voltage ELVDD. That is, the anode of the
organic light emitting diode OLED may be initialized during
an initialization period TINIT, and may be reinitialized after
a threshold voltage compensation period TCOMP and before
an emission period TEMI, thereby further improving lumi-
nance uniformity of pixels 300 included in the organic light
emitting diode display device.

[0118] FIG. 7 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0119] Referring to FIG. 7, a pixel 400 of an organic light
emitting diode display device may include a scan transistor
410, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 430, a compensation transistor
450, an organic light emitting diode OLED, an initialization
transistor 470, and an emission control transistor 490. The
pixel 400 of FIG. 7 may have a similar configuration to a
pixel 300 of FIG. 5, except that the pixel 400 may further
include the emission control transistor 490.

[0120] In the pixel 400 of the organic light emitting diode
display device according to example embodiments, during a
threshold voltage compensation period, the emission control
transistor 490 may disconnect a third node N3 from an anode
of the organic light emitting diode OLED, and thus a
threshold voltage compensation operation for the driving
transistor 430 may not be affected by a parasitic capacitor
COLED of the organic light emitting diode OLED. Accord-
ingly, a threshold voltage of the driving transistor 430 may
be compensated more accurately.

[0121] FIG. 8 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0122] Referring to FIG. 8, a pixel 500 of an organic light
emitting diode display device may include a scan transistor
510, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 530, a compensation transistor
550, an organic light emitting diode OLED, and an initial-
ization transistor 570. The pixel 500 of FIG. 8 may have a
similar configuration to a pixel 100 of FIG. 1, except that the
initialization transistor 570 may be connected between a first
power supply voltage ELVDD and a second node N2.
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[0123] The initialization transistor 570 may transfer a first
power supply voltage ELVDD to the second node N2 in
response to an initialization control signal GI. The initial-
ization transistor 570 may have a gate to which the initial-
ization control signal GI is applied, a first terminal con-
nected to the first power supply voltage ELVDD, and a
second terminal connected to the second node N2. In some
example embodiments, the initialization transistor 570 may
have a dual gate structure including two transistors T9 and
T10 connected in series between the first power supply
voltage ELVDD and the second node N2. In this case, a
leakage current through the initialization transistor 570 may
be reduced.

[0124] FIG. 9 is a circuit diagram illustrating a pixel of an
organic light emitting diode display device according to
example embodiments.

[0125] Referring to FIG. 9, a pixel 600 of an organic light
emitting diode display device may include a scan transistor
610, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 630, a compensation transistor
650, an organic light emitting diode OLED, an initialization
transistor 670, and an emission control transistor 690. The
pixel 600 of FIG. 9 may have a similar configuration to a
pixel 500 of FIG. 8, except that the pixel 600 may further
include the emission control transistor 690.

[0126] FIG. 10 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments, FIG. 11 is a timing diagram for
illustrating an example of an operation of a pixel of an
organic light emitting diode display device illustrated in
FIG. 10, and FIG. 12 is a timing diagram for illustrating
another example of an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 10.
[0127] Referring to FIG. 10, a pixel 700 of an organic light
emitting diode display device may include a scan transistor
710, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 730, a compensation transistor
750, an organic light emitting diode OLED, and an initial-
ization transistor 770. The pixel 700 of FIG. 10 may have a
similar configuration to a pixel 100 of FIG. 1, except that the
initialization transistor 770 may be connected between a
second power supply voltage ELVSS and a second node N2.
[0128] The initialization transistor 770 may transfer, as an
initialization voltage, a second power supply voltage ELVSS
to the second node N2 in response to an initialization control
signal GI. The initialization transistor 770 may have a gate
to which the initialization control signal GI is applied, a first
terminal connected to the second power supply voltage
ELVSS, and a second terminal connected to the second node
N2. In some example embodiments, the initialization tran-
sistor 770 may have a dual gate structure including two
transistors T11 and T12 connected in series between the
second power supply voltage ELVSS and the second node
N2. In this case, a leakage current through the initialization
transistor 770 may be reduced.

[0129] In the pixel 700 of the organic light emitting diode
display device, when the driving transistor 730 is initialized
to an off-bias state, a gate-source voltage of the driving
transistor 730 may be about 0 V, and a drain-source voltage
of the driving transistor 730 may be determined according to
an operating characteristic of the driving transistor 730.
[0130] In some example embodiments, as illustrated in
FIG. 11, before an initialization period TINIT, the second
power supply voltage ELVSS may be increased from a first
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ELVSS voltage level (e.g., about 0 V) to a second ELVSS
voltage level (e.g., about 13 V), and a first power supply
voltage ELVDD may be decreased from a first ELVDD
voltage level (e.g., about 13 V) to a second ELVDD voltage
level (e.g., about 6 V).

[0131] During the initialization period TINIT, the second
power supply voltage ELVSS having the second ELVSS
voltage level may be applied to the second node N2 and a
third node N3 through the initialization transistor 770 and
the compensation transistor 750. Thus, the gate-source volt-
age of the driving transistor 730 may be about 0 V, and the
drain-source voltage of the driving transistor 730 may be
about 7 V. That is, in an example embodiment illustrated in
FIG. 11, during the initialization period TINIT, the driving
transistor 730 may be initialized to the off-bias state where
the gate-source voltage of about 0 V and the drain-source
voltage of about 7 V are applied.

[0132] A threshold voltage compensation operation for the
driving transistor 730 may be initiated by increasing the first
power supply voltage ELVDD from the second ELVDD
voltage level to a third ELVDD voltage level (e.g., about 16
V) that is higher than the second ELVSS voltage level. That
is, the first power supply voltage ELVDD may be increased
to be higher than a voltage of the second node N2 (or a gate
voltage of the driving transistor 730), and thus the threshold
voltage compensation operation may be initiated.

[0133] In other example embodiments, as illustrated in
FIG. 12, before the initialization period TINIT, the second
power supply voltage ELVSS may be increased from the
first ELVSS voltage level (e.g., about 0 V) to the second
ELVSS voltage level (e.g., about 13 V), and the first power
supply voltage ELVDD may be maintained at the first
ELVDD voltage level.

[0134] During the initialization period TINIT, the second
power supply voltage ELVSS having the second ELVSS
voltage level that is substantially the same as the first
ELVDD voltage level may be applied to the second node N2
and a third node N3 through the initialization transistor 770
and the compensation transistor 750. Thus, the gate-source
voltage of the driving transistor 730 may be about 0 V, and
the drain-source voltage of the driving transistor 730 may
also be about 0 V. That is, in an example embodiment
illustrated in FIG. 12, during the initialization period TINIT,
the driving transistor 730 may be initialized to the off-bias
state where the gate-source voltage of about O V and the
drain-source voltage of about 0 V are applied.

[0135] A threshold voltage compensation operation for the
driving transistor 730 may be initiated by increasing the first
power supply voltage ELVDD from the first ELVDD voltage
level to a third ELVDD voltage level (e.g., about 16 V) that
is higher than the second ELVSS voltage level.

[0136] Although FIG. 11 illustrates an example where the
drain-source voltage of the driving transistor 730 is about 7
V and FIG. 12 illustrates an example where the drain-source
voltage of the driving transistor 730 is about 0 V, in other
example embodiments, the voltage level of the first power
supply voltage ELVDD during the initialization period
TINIT may be determined according to the operating char-
acteristic of the driving transistor 730.

[0137] FIG. 13 is a circuit diagram illustrating a pixel of
an orgaric light emitting diode display device according to
example embodiments, and FIG. 14 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 13.
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[0138] Referring to FIG. 13, a pixel 800 of an organic light
emitting diode display device may include a scan transistor
810, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 830, a compensation transistor
850, an organic light emitting diode OLED, an initialization
transistor 870, and an emission control transistor 890 con-
nected between a third node N3 and an anode of the organic
light emitting diode OLED. Compared with the pixel 700 of
FIG. 10, the pixel 800 of FIG. 13 may further include the
emission control transistor 890. The emission control tran-
sistor 890 may selectively connect the third node N3 to the
organic light emitting diode OLED in response to an emis-
sion control signal EM.

[0139] Referring to FIGS. 13 and 14, when a frame is
started, the emission control signal EM having a high level
may be applied to the emission control transistor 890, the
emission control transistor 890 may be turned off in response
to the emission control signal EM having the high level, and
thus the pixel 800 may not emit light. In an example
embodiment illustrated in FIG. 14, unlike an example
embodiment illustrated in FIG. 12, the second power supply
voltage ELVSS may be constant at a first ELVSS voltage
level (e.g., about OV).

[0140] As illustrated in FIG. 14, before an initialization
period TINIT, a first power supply voltage ELVDD may be
decreased from a first ELVDD voltage level (e.g., about 13
V) to a fourth ELVDD voltage level (e.g., about 0 V) that is
substantially the same as the first ELVSS voltage level.
Accordingly, during the initialization period TINIT, the
driving transistor 830 may be initialized to an off-bias state
where a gate-source voltage of about 0 V and a drain-source
voltage of about 0 V are applied. A threshold voltage
compensation operation for the driving transistor §30 may
be initiated by increasing the first power supply voltage
ELVDD from the fourth ELVDD voltage level to the first
ELVDD voltage level (e.g., about 13 V).

[0141] FIG. 15 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments, and FIG. 16 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 15.
[0142] Referring to FIG. 15, a pixel 900 of an organic light
emitting diode display device may include a scan transistor
910, a storage capacitor CST, a compensation transistor
CVTH, a driving transistor 930, a compensation transistor
950, an organic light emitting diode OLED, and an initial-
ization transistor 970. The pixel 900 of FIG. 15 may have a
similar configuration to a pixel 100 of FIG. 1, except that the
initialization transistor 970 may be connected between a
second power supply voltage ELVSS and a third node N3.
[0143] The initialization transistor 970 may transfer the
second power supply voltage ELVSS to the third node N3 in
response to an initialization control signal GI. The initial-
ization transistor 970 may be implemented with a transistor
T13 having a gate to which the initialization control signal
Gl is applied, a first terminal connected to the second power
supply voltage ELVSS, and a second terminal connected to
the third node N3.

[0144] In the pixel 900 of the organic light emitting diode
display device, when the driving transistor 930 is initialized
to an off-bias state, a gate-source voltage of the driving
transistor 930 may be about 0 V, and a drain-source voltage
of the driving transistor 930 may be determined according to
an operating characteristic of the driving transistor 930.



US 2017/0124954 Al

[0145] In some example embodiments, as illustrated in
FIG. 16, before an initialization period TINIT, the second
power supply voltage ELVSS may be increased from a first
ELVSS voltage level (e.g., about 0 V) to a second ELVSS
voltage level (e.g., about 13 V), and a first power supply
voltage ELVDD may be decreased from a first ELVDD
voltage level to a second ELVDD voltage level (e.g., about
6 V). Thus, during the initialization period TINIT, the
driving transistor 930 may be initialized to the off-bias state
where the gate-source voltage of about 0 V and the drain-
source voltage of about 7 V are applied.

[0146] A threshold voltage compensation operation for the
driving transistor 930 may be initiated by increasing the first
power supply voltage ELVDD from the second ELVDD
voltage level to a third ELVDD voltage level (e.g., about 16
V) that is higher than the second ELVSS voltage level.
Further, during a data writing period TWRITE, the initial-
ization control signal GI having a low level may be applied
to the initialization transistor 970, and the initialization
transistor 970 may be turned on in response to the initial-
ization control signal GI having the low level. Accordingly,
during the data writing period TWRITE, the second power
supply voltage ELVSS having the second ELVSS voltage
level may be applied to the third node N3 (or an anode of the
organic light emitting diode OLED), and thus the anode of
the organic light emitting diode OLED may be initialized to
the second power supply voltage ELVSS having the second
ELVSS voltage level. Because the anode of the organic light
emitting diode OLED is reinitialized after a threshold volt-
age compensation period TCOMP and before an emission
period TEMI, luminance uniformity of pixels included in the
organic light emitting diode display device may be further
improved.

[0147] FIG. 17 is a circuit diagram illustrating a pixel of
an orgaric light emitting diode display device according to
example embodiments.

[0148] Referring to FIG. 17, a pixel 1000 of an organic
light emitting diode display device may include a scan
transistor 1010, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1030, a compensation
transistor 1050, an organic light emitting diode OLED, an
initialization transistor 1070, and an emission control tran-
sistor 1090. The pixel 1000 of FIG. 17 may have a similar
configuration to a pixel 900 of FIG. 15, except that the pixel
1000 may further include the emission control transistor
1090.

[0149] FIG. 18 is a circuit diagram illustrating a pixel of
an orgaric light emitting diode display device according to
example embodiments.

[0150] Referring to FIG. 18, a pixel 1100 of an organic
light emitting diode display device may include a scan
transistor 1110, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1130, a compensation
transistor 1150, an organic light emitting diode OLED, and
an initialization transistor 1170. The pixel 1100 of FIG. 18
may have a similar configuration to a pixel 100 of FIG. 1,
except that the initialization transistor 1170 may be con-
nected between a second node N2 and an initialization
voltage VINIT that is different from first and second power
supply voltages ELVDD and ELVSS.

[0151] The initialization transistor 1170 may transfer the
initialization voltage VINIT applied through an initialization
voltage line to the second node N2 in response to an
initialization control signal GI. The initialization transistor
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1170 may have a gate to which the initialization control
signal GI is applied, a first terminal connected to the
initialization voltage line, and a second terminal connected
to the second node N2. In some example embodiments, the
initialization transistor 1170 may have a dual gate structure
including two transistors T15 and T16 connected in series
between the initialization voltage line and the second node
N2.

[0152] 1Inthe pixel 1100 of the organic light emitting diode
display device, when the driving transistor 1130 is initialized
to an off-bias state, a voltage level of the initialization
voltage VINIT and/or a voltage level of the first power
supply voltage ELVDD may be adjusted to determine a
gate-source voltage of the driving transistor 1130 as a
positive voltage, about 0V, or a negative voltage according
to an operating characteristic of the driving transistor 1130.
[0153] FIG. 19 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0154] Referring to FIG. 19, a pixel 1200 of an organic
light emitting diode display device may include a scan
transistor 1210, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1230, a compensation
transistor 1250, an organic light emitting diode OLED, an
initialization transistor 1270, and an emission control tran-
sistor 1290. The pixel 1200 of FIG. 19 may have a similar
configuration to a pixel 1100 of FIG. 18, except that the pixel
1200 may further include the emission control transistor
1290.

[0155] FIG. 20 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments, and FIG. 21 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 20.
[0156] Referring to FIG. 20, a pixel 1300 of an organic
light emitting diode display device may include a scan
transistor 1310, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1330, a compensation
transistor 1350, an organic light emitting diode OLED, and
an initialization transistor 1370. The pixel 1300 of FI1G. 20
may have a similar configuration to a pixel 100 of FIG. 1,
except that the initialization transistor 1370 may be con-
nected between a third node N3 and an initialization voltage
VINIT that is different from first and second power supply
voltages ELVDD and ELVSS.

[0157] The initialization transistor 1370 may transfer the
initialization voltage VINIT applied through an initialization
voltage line to the third node N3 in response to an initial-
ization control signal GI. The initialization transistor 1370
may be implemented with a transistor T17 having a gate to
which the initialization control signal GI is applied, a first
terminal connected to the initialization voltage line, and a
second terminal connected to the third node N3.

[0158] In some example embodiments, as illustrated in
FIG. 21, the initialization voltage VINIT applied through the
initialization voltage line may have a first voltage level
during an initialization period TINTIT, and may have a second
voltage level different from the first voltage level during an
anode initialization period TINIT2 after a data writing
period TWRITE.

[0159] For example, during the initialization period
TINIT, the first power supply voltage ELVDD may have a
second ELVDD voltage level (e.g., about 6 V), and the
initialization voltage VINIT may have the first voltage level
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(e.g., about 6 V) that is substantially the same as the second
ELVDD voltage level. Accordingly, during the initialization
period TINIT, the driving transistor 1330 may be initialized
to an off-bias state where a gate-source voltage of about 0 V
and a drain-source voltage of about 0 V are applied.

[0160] During the anode initialization period TINIT2 after
the data writing period TWRITE, an anode of the organic
light emitting diode OLED may be reinitialized by the
initialization voltage VINIT having the second voltage level.
For example, the second voltage level of the initialization
voltage VINIT may be substantially the same as a second
ELVSS voltage level (e.g., about 13 V) of the second power
supply voltage ELVSS. Because the anode of the organic
light emitting diode OLED is reinitialized during the anode
initialization period TINIT2 after the data writing period
TWRITE, luminance uniformity of pixels included in the
organic light emitting diode display device may be further
improved.

[0161] FIG. 22 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0162] Referring to FIG. 22, a pixel 1400 of an organic
light emitting diode display device may include a scan
transistor 1410, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1430, a compensation
transistor 1450, an organic light emitting diode OLED, an
initialization transistor 1470, and an emission control tran-
sistor 1490. The pixel 1400 of FIG. 22 may have a similar
configuration to a pixel 1300 of FIG. 20, except that the
pixel 1400 may further include the emission control tran-
sistor 1490.

[0163] FIG. 23 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments, and FIG. 24 is a timing diagram for
illustrating an operation of a pixel of an organic light
emitting diode display device illustrated in FIG. 23.

[0164] Referring to FIG. 23, a pixel 1500 of an organic
light emitting diode display device may include a scan
transistor 1510, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1530, a compensation
transistor 1550, an organic light emitting diode OLED, and
an initialization transistor 1570. The pixel 1500 of FIG. 23
may have a similar configuration to a pixel 100 of FIG. 1,
except that the initialization transistor 1570 may be con-
nected between a data line DL and a third node N3.

[0165] Inthe pixel 1500 of the organic light emitting diode
display device, an initialization voltage VOFF/VAINIT may
be applied through the data line. The organic light emitting
diode display device may further include, per data line DL,
an initialization voltage applying transistor 1580 to selec-
tively apply the initialization voltage VOFF/VAINIT to each
of the data lines DL in response to an initialization enable
signal OFF_ENB. In some example embodiments, the ini-
tialization voltage applying transistor 1580 may have a dual
gate structure including two transistors T20 and T21.

[0166] The initialization transistor 1570 may transfer the
initialization voltage VOFF/VAINIT applied through the
data line DL to the third node N3 in response to an
initialization control signal GI. The initialization transistor
1570 may be implemented with a transistor T19 having a
gate to which the initialization control signal GI is applied,
a first terminal connected to the data line DL, and a second
terminal connected to the third node N3.
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[0167] In some example embodiments, as illustrated in
FIG. 24, the initialization enable signal OFF_ENB may have
a low level during an initialization period TINIT and during
an anode initialization period TINIT2 after a data writing
period TWRITE, and the initialization voltage applying
transistor 1580 may be turned on in response to the initial-
ization enable signal OFF_ENB during the initialization
period TINIT and during the anode initialization period
TINIT2.

[0168] The initialization voltage VOFE/VAINIT applied
through the data line DL may be an off voltage VOFF having
a voltage level that is substantially the same as a second
ELVDD voltage level (e.g., about 6 V) of a first power
supply voltage ELVDD during the initialization period
TINIT, and may be an anode initialization voltage VAINIT
having a voltage level that is substantially the same as a
second ELVSS voltage level (e.g., about 13 V) of a second
power supply voltage ELVSS during the anode initialization
period TINIT2.

[0169] During the initialization period TINIT and during
the anode initialization period TINIT2, any voltage V_DL
may not be provided by a data driver to the data line DL, and
the data line DL may be in a high impedance (HI-Z) state
with respect to the data driver. Accordingly, during the
initialization period TINIT, the driving transistor 1530 may
be initialized to an off-bias state where a gate-source voltage
of about 0 V and a drain-source voltage of about 0 V are
applied. Further, during the anode initialization period
TINIT2 after the data writing period TWRITE, an anode of
the organic light emitting diode OLED may be reinitialized
by the anode initialization voltage VAINIT, and thus lumi-
nance uniformity of pixels included in the organic light
emitting diode display device may be further improved.
[0170] FIG. 25 is a circuit diagram illustrating a pixel of
an organic light emitting diode display device according to
example embodiments.

[0171] Referring to FIG. 25, a pixel 1600 of an organic
light emitting diode display device may include a scan
transistor 1610, a storage capacitor CST, a compensation
transistor CVTH, a driving transistor 1630, a compensation
transistor 1650, an organic light emitting diode OLED, and
a sensing transistor 1670 connected between a third node N3
and a sensing line SL. The pixel 1600 of FIG. 25 may have
a similar configuration to a pixel 100 of FIG. 1, except that
the sensing transistor 1670 may be used as an initialization
transistor.

[0172] The sensing transistor 1670 may selectively con-
nect the third node N3 to the sensing line SL in response to
a sensing signal SENSE. For example, the sensing transistor
1670 may be implemented with a transistor T22 having a
gate to which the sensing signal SENSE is applied, a first
terminal connected to the sensing line SL, and a second
terminal connected to the third node N3. During a sensing
period, the sensing transistor 1670 may connect the third
node N3 to the sensing line SL in response to the sensing
signal SENSE such that a voltage or a current representing
a characteristic of the driving transistor 1630 and/or the
organic light emitting diode OLED may be measured
through the sensing line SL and a sensing circuit 1675 (e.g.,
an analog-to-digital converter).

[0173] Inthe pixel 1600 of the organic light emitting diode
display device, an initialization voltage VOFF/VAINIT may
be applied through the sensing line SL and the sensing
transistor 1670. The organic light emitting diode display
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device may further include, per sensing line SL, an initial-
ization voltage applying transistor 1680 to selectively apply
the initialization voltage VOFF/VAINIT to respective sens-
ing lines SL in response to an initialization enable signal
OFF_ENB. In some example embodiments, the initializa-
tion voltage applying transistor 1680 may have a dual gate
structure including two transistors T23 and T24. Initializa-
tion operations of the pixel 1600 of FIG. 25 may be similar
to initialization operations of a pixel 1500 of FIGS. 23 and
24, except that the sensing line SL may be used instead of
the data line DL.

[0174] FIG. 26 is a block diagram illustrating an organic
light emitting diode display device according to example
embodiments.

[0175] Referring to FIG. 26, an organic light emitting
diode display device 1700 may include a display panel 1710
including a plurality of pixels PX, a data driver 1730
providing a sustain voltage VSUS or a data voltage VDATA
to the pixels PX, a scan driver 1750 providing a scan signal
SCAN to the pixel PX, a control driver 1770 providing a
compensation control signal GC, an initialization control
signal GI, and/or an emission control signal EM to the pixels
PX, and a timing controller 1790 controlling the data driver
1730, the scan driver 1750, and the control driver 1770.
[0176] In the organic light emitting diode display device
1700, a driving transistor of each of the pixels PX may be
initialized to an off-bias state, and thus stress applied to the
driving transistor may be reduced (e.g., minimized). Further,
in the organic light emitting diode display device 1700,
before a threshold voltage compensation operation for the
driving transistor is initiated, a voltage of a gate of the
driving transistor may be initialized to a substantially fixed
voltage, and thus an initial voltage level of a threshold
voltage compensation voltage provided to a compensation
capacitor may be substantially fixed or constant over time.
Accordingly, the threshold voltage of the driving transistor
may be accurately compensated even after the lapse of time.
In addition, in the organic light emitting diode display
device 1700, a voltage of an anode of an organic light
emitting diode may be maintained to be substantially con-
stant before the organic light emitting diode emits light, and
thus luminance uniformity of the organic light emitting
diode display device 1700 may be improved.

[0177] FIG. 27 is a block diagram illustrating an electronic
device including an organic light emitting diode display
device according to example embodiments.

[0178] Referring to FIG. 27, an electronic device 1800
may include a processor 1810, a memory device 1820, a
storage device 1830, an input/output (I/O) device 1840, a
power supply 1830, and an organic light emitting diode
display device 1860. The electronic device 1800 may further
include a plurality of ports for communicating with other
electric devices (e.g., a video card, a sound card, a memory
card, a universal serial bus (USB) device, other suitable
electric devices, etc.).

[0179] The processor 1810 may perform various comput-
ing functions. The processor 1810 may be a microprocessor,
a central processing unit (CPU), an application processor
(AP), etc. The processor 1810 may be coupled to other
suitable components via an address bus, a control bus, a data
bus, etc. Further, in some example embodiments, the pro-
cessor 1810 may be further coupled to an extended bus such
as a peripheral component interconnection (PCI) bus.
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[0180] The memory device 1820 may store data for opera-
tions of the electronic device 1800. For example, the
memory device 1820 may include at least one non-volatile
memory device such as an erasable programmable read-only
memory (EPROM) device, an electrically erasable program-
mable read-only memory (EEPROM) device, a flash
memory device, a phase change random access memory
(PRAM) device, a resistance random access memory
(RRAM) device, a nano floating gate memory (NFGM)
device, a polymer random access memory (PoORAM) device,
a magnetic random access memory (MRAM) device, a
ferroelectric random access memory (FRAM) device, etc.,
and/or at least one volatile memory device such as a
dynamic random access memory (DRAM) device, a static
random access memory (SRAM) device, a mobile dynamic
random access memory (mobile DRAM) device, etc.
[0181] The storage device 1830 may be a solid state drive
device, a hard disk drive device, a CD-ROM device, etc. The
1/O device 1840 may be an input device such as a keyboard,
akeypad, a mouse, a touch screen, etc., and an output device
such as a printer, a speaker, etc. The power supply 1850 may
supply power for operations of the electronic device 1800.
[0182] In the organic light emitting diode display device
1860, a driving transistor of each of the pixels PX may be
initialized to an off-bias state, and thus stress applied to the
driving transistor may be reduced (e.g., minimized). Further,
in the organic light emitting diode display device 1860,
before a threshold voltage compensation operation for the
driving transistor is initiated, a voltage of a gate of the
driving transistor may be initialized to a substantially fixed
voltage, and thus an initial voltage level of a threshold
voltage compensation voltage provided to a compensation
capacitor may be substantially fixed or constant over time.
Accordingly, the threshold voltage of the driving transistor
may be accurately compensated even after the lapse of time.
In addition, in the organic light emitting diode display
device 1860, a voltage of an anode of an organic light
emitting diode may be maintained to be substantially con-
stant before the organic light emitting diode emits light, and
thus luminance uniformity of the organic light emitting
diode display device 1860 may be improved.

[0183] The present inventive concept may be applied to
any electronic device 1800 that includes the organic light
emitting diode display device 1860. For example, the pres-
ent inventive concept may be applied to a cellular phone, a
smart phone, a tablet computer, a wearable device, a per-
sonal digital assistant (PDA), a portable multimedia player
(PMP), a digital camera, a music player, a portable game
console, a navigation system, a digital television, a 3D
television, a personal computer (PC), a home appliance, a
laptop computer, etc.

[0184] A relevant device or component (or relevant
devices or components) according to embodiments of the
present invention described herein may be implemented
utilizing any suitable hardware, firmware (e.g., an applica-
tion-specific integrated circuit), software, or a suitable com-
bination of software, firmware, and hardware. For example,
the various components of the relevant device(s) may be
formed on one integrated circuit (IC) chip or on separate IC
chips. Further, the various components of the relevant device
(s) may be implemented on a flexible printed circuit film, a
tape carrier package (TCP), a printed circuit board (PCB), or
formed on a same substrate as one or more circuits and/or
other devices. Further, the various components of the rel-
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evant device(s) may be a process or thread, running on one
or more processors, in one or more computing devices,
executing computer program instructions and interacting
with other system components for performing the various
functionalities described herein. The computer program
instructions are stored in a memory which may be imple-
mented in a computing device using a standard memory
device, such as, for example, a random access memory
(RAM). The computer program instructions may also be
stored in other non-transitory computer readable media such
as, for example, a CD-ROM, flash drive, or the like. Also, a
person of skill in the art should recognize that the function-
ality of various computing devices may be combined or
integrated into a single computing device, or the function-
ality of a particular computing device may be distributed
across one or more other computing devices without depart-
ing from the spirit and scope of the exemplary embodiments
of the present invention.

[0185] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof.
Although a few example embodiments have been described,
those skilled in the art will readily appreciate that many
modifications are possible in the example embodiments
without materially departing from the novel teachings and
advantages of the present inventive concept. Accordingly, all
such modifications are intended to be included within the
scope of the present inventive concept as defined in the
claims. Therefore, it is to be understood that the foregoing
is illustrative of various example embodiments and is not to
be construed as limited to the specific example embodiments
disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are
intended to be included within the scope of the appended
claims and their equivalents.

What is claimed is:
1. A pixel of an organic light emitting diode display
device, the pixel comprising:
a scan transistor configured to connect a data line to a first
node in response to a scan signal;

a storage capacitor connected between the first node and
a first power supply voltage;

a compensation capacitor connected between the first
node and a second node;

a driving transistor comprising a gate connected to the
second node, a source connected to the first power
supply voltage, and a drain connected to a third node;

a compensation transistor configured to connect the sec-
ond node to the third node in response to a compen-
sation control signal;

an organic light emitting diode connected between the
third node and a second power supply voltage; and

an initialization transistor configured to transfer an ini-
tialization voltage in response to an initialization con-
trol signal, the compensation transistor and the initial-
ization transistor being configured to be turned on in
response to the compensation control signal and the
initialization control signal, respectively, to transfer the
initialization voltage to the second node and the third
node during an initialization period.

2. The pixel of claim 1,

wherein when the initialization voltage is transferred to
the second node and the third node, by the compensa-
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tion transistor and the initialization transistor, during
the initialization period, the driving transistor is initial-
ized to an off-bias state.
3. The pixel of claim 1,
wherein the initialization voltage is the first power supply
voltage.
4. The pixel of claim 3,
wherein the compensation transistor comprises
at least two transistors connected in series between the
second node and the third node, and
wherein the initialization transistor comprises:
a gate to which the initialization control signal is
applied,;
a first terminal connected to the first power supply
voltage; and
a second terminal connected to a node between the at
least two transistors.
5. The pixel of claim 3, wherein the initialization transis-
tor comprises:
a gate to which the initialization control signal is applied;
a first terminal connected to the first power supply volt-
age; and
a second terminal connected to the third node.
6. The pixel of claim 5,
wherein, during a data writing period in which a data
voltage is written to the storage capacitor, the initial-
ization transistor is turned on in response to the initial-
ization control signal to reinitialize the third node to the
first power supply voltage.
7. The pixel of claim 3, wherein the initialization transis-
tor comprises:
a gate to which the initialization control signal is applied;
a first terminal connected to the first power supply volt-
age; and
a second terminal connected to the second node.
8. The pixel of claim 7, wherein the initialization transis-
tor comprises
at least two transistors connected in series between the
first power supply voltage and the second node.
9. The pixel of claim 1,
wherein the initialization voltage is the second power
supply voltage.
10. The pixel of claim 9, wherein the initialization tran-
sistor comprises:
a gate to which the initialization control signal is applied;
a first terminal connected to the second power supply
voltage; and
a second terminal connected to the second node.
11. The pixel of claim 9, wherein the initialization tran-
sistor comprises:
a gate to which the initialization control signal is applied;
a first terminal connected to the second power supply
voltage; and
a second terminal connected to the third node.
12. The pixel of claim 1,
wherein the initialization voltage is different from the first
and second power supply voltages, and
wherein the initialization voltage is applied through an
initialization voltage line.
13. The pixel of claim 12, wherein the initialization
transistor comprises:
a gate to which the initialization control signal is applied;
a first terminal connected to the initialization voltage line;
and
a second terminal connected to the second node.
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14. The pixel of claim 12, wherein the initialization
transistor comprises:
a gate to which the initialization control signal is applied,
a first terminal connected to the initialization voltage line;
and
a second terminal connected to the third node.
15. The pixel of claim 1,
wherein the initialization voltage is applied through the
data line.
16. The pixel of claim 15, wherein the initialization
transistor comprises:
a gate to which the initialization control signal is applied,
a first terminal connected to the data line; and
a second terminal connected to the third node.
17. The pixel of claim 1,
wherein the initialization voltage is applied through a
sensing line, and
wherein the initialization transistor comprises
a sensing transistor connected between the third node
and the sensing line.
18. The pixel of claim 1, further comprising:
an emission control transistor configured to selectively
connect the third node to the organic light emitting
diode in response to an emission control signal.
19. A pixel of an organic light emitting diode display
device, comprising:
first and second transistors connected in series between a
data line and a first node, the first and second transistors
being turned on in response to a scan signal;
a first capacitor connected between the first node and a
first power supply voltage;
a second capacitor connected between the first node and
a second node;
a third transistor comprising:
a gate connected to the second node;
a first terminal connected to the first power supply
voltage; and
a second connected to a third node;
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fourth and fifth transistors connected in series between the
second node and the third node, the fourth and fifth
transistors being turned on in response to a compensa-
tion control signal;

a sixth transistor comprising:

a gate to which an initialization control signal is
applied,

a first terminal connected to the first power supply
voltage; and

a second terminal connected to a fourth node between the
fourth and fifth transistors; and

an organic light emitting diode connected between the
third node and a second power supply voltage.

20. An organic light emitting diode display device com-

prising a plurality of pixels, each of the pixels comprising:

a scan transistor configured to connect a data line to a first
node in response to a scan signal;

a storage capacitor connected between the first node and
a first power supply voltage;

a compensation capacitor connected between the first
node and a second node;

a driving transistor comprising:

a gate connected to the second node;

a source connected to the first power supply voltage;
and

a drain connected to a third node;

a compensation transistor configured to connect the sec-
ond node to the third node in response to a compen-
sation control signal;

an organic light emitting diode connected between the
third node and a second power supply voltage; and

an initialization transistor configured to transfer an ini-
tialization voltage in response to an initialization con-
trol signal, the compensation transistor and the initial-
ization transistor being configured to be turned on, in
response to the compensation control signal and the
initialization control signal, respectively, to transfer the
initialization voltage to the second node and the third
node during an initialization period.
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