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7) ABSTRACT
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signal, and a switch unit configured to control an electrical
connection between an emission unit and a pixel driving unit
based on an emission signal. A first parasitic capacitance
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pixel circuits and a pixel driving unit included in a first pixel
circuit is smaller than a second parasitic capacitance
between an emission unit included in a first pixel circuit and
apixel driving unit included in a second pixel circuit of pixel
circuits adjacent to a first pixel circuit.
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DISPLAY PANEL AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE HAVING THE
SAME

CLAIM OF PRIORITY

This application claims priority under 35 USC §119 to
Korean Patent Applications No. 10-2013-0112082, filed on
Sep. 17, 2013 in the Korean Intellectual Property Office
(KIPO), the contents of which are incorporated herein in its
entirety by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

Embodiments of the present invention relate generally to
a display device. More particularly, Embodiments of the
present invention relate to a display panel, and an organic
light emitting display device having the display panel.

Description of the Related Art

Recently, a flat panel display device having advantages
such as light weight and small volume has been developed.
An organic light emitting display device that is one of the
flat panel display device displays an image using an organic
light emitting diode that is a self-light-emitting device, and
thus has advantages, such as wide viewing angle, quick
response time, stability at low temperature, low power
consumption, efc.

In general, a pixel circuit of the organic light emitting
display device includes a plurality of transistors, a capacitor
and an organic light emitting diode. The transistors and the
capacitor apply a current to the organic light emitting diode
in response 1o a data signal, a scan signal, etc., and the
organic light emitting diode emits light based on the applied
current.

There is a problem that the organic light emitting diode
may emit light by a small amount of leakage current flowing
through the organic light emitting diode even if a black data
signal allowing the organic light emitting diode not to emit
light is applied to the pixel circuit. Moreover, there is
another problem that, if a voltage of an anode electrode of
the organic light emitting diode is changed, a kickback
voltage may occur, thereby affecting the data signal.

SUMMARY OF THE INVENTION

Some example embodiments provide a display panel of an
organic light emitting display device.

Some example embodiments provide an organic light
emitting display device.

According to some example embodiments, a display
panel of an organic light emitting display device may
include a plurality of pixel circuits. Each of the pixel circuits
includes an emission unit including an organic light emitting
diode, a pixel driving unit configured to drive the emission
unit based on a scan signal and a data signal, and a switch
unit configured to control an electrical connection between
the emission unit and the pixel driving unit based on an
emission signal. A first parasitic capacitance between the
emission unit included in a first pixel circuit of the pixel
circuits and the pixel driving unit included in the first pixel
circuit is smaller than a second parasitic capacitance
between the emission unit included in the first pixel circuit
and the pixel driving unit included in a second pixel circuit
of the pixel circuits adjacent to the first pixel circuit.

In example embodiments, an anode electrode of the
organic light emitting diode included in the first pixel circuit
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may be disposed over the pixel driving unit included in the
second pixel circuit. The first electrodes of the organic light
emitting diodes of the emission units of the plurality of pixel
circuits may be disposed spaced-apart from each other

In example embodiments, the second pixel circuit may be
located in a first direction from the first pixel circuit, and the
first direction is opposite to a direction in which the scan
signal is sequentially applied to scan lines.

In example embodiments, the second pixel circuit may be
located in a second direction from the first pixel circuit, and
the second direction is a direction in which the scan signal
is sequentially applied to scan lines.

In example embodiments, the emission unit may comprise
the organic light emitting diode having a first electrode
coupled to the switch unit, and a second electrode coupled
to a first power supply voltage, a first transistor having a gate
electrode receiving the scan signal, a first electrode coupled
to the first electrode of the organic light emitting diode, and
a second electrode coupled to a bias voltage, and a first
capacitor having a first electrode coupled to the first elec-
trode of the organic light emitting diode, and a second
electrode coupled to the second electrode of the organic light
emitting diode.

In example embodiments, the first transistor may apply
the bias voltage to the first electrode of the organic light
emitting diode during a turn-on period of the scan signal.

In example embodiments, the first capacitor may store the
bias voltage applied to the first electrode of the organic light
emitting diode during the turn-on period of the scan signal.

In example embodiments, if the data signal representing
a black gray level is applied to the pixel driving unit during
the turn-on period of the scan signal, the emission unit may
allow a current leaked from the pixel driving unit to flow
through the first transistor during a turn-on period of the
emission signal.

In example embodiments, the bias voltage may have a
voltage level set for the organic light emitting diode not to
emit light by the leaked current during the turn-on period of
the emission signal.

In example embodiments, the switch unit may comprise a
second transistor having a gate electrode receiving the
emission signal, a first electrode coupled to the pixel diving
unit, and a second electrode coupled to the emission unit.

In example embodiments, the first capacitor may store the
bias voltage when the second transistor electrically separates
the emission unit from the pixel driving unit during a
turn-off period of the emission signal.

In example embodiments, the pixel driving unit may
comprise a second capacitor having a first electrode coupled
to a second power supply voltage, and a second electrode, a
third transistor having a gate electrode coupled to the second
electrode of the second capacitor, a first electrode coupled to
the second power supply voltage, and the second electrode
coupled to the switch unit, and a fourth transistor having a
gate electrode receiving the scan signal, a first electrode
receiving the data signal, and a second electrode coupled to
the gate electrode of the third transistor.

In example embodiments, the first parasitic capacitance
may be a parasitic capacitance formed between the first
electrode of the organic light emitting diode included in the
first pixel circuit and the gate electrode of the third transistor
included in the first pixel circuit, and the second parasitic
capacitance is a parasitic capacitance formed between the
first electrode of the organic light emitting diode included in
the first pixel circuit and the gate electrode of the third
transistor included in the second pixel circuit.
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In example embodiments, the fourth transistor may apply
the data signal to the second electrode of the second capaci-
tor during a turn-on period of the scan signal, and the second
capacitor may store the applied data signal.

In example embodiments, the third transistor may control
an electrical connection between the second power supply
voltage and the switch unit based on the data signal stored
in the second capacitor during a turn-on period of the
emission signal, and the organic light emitting diode may
emit light based on the second power supply voltage sup-
plied via the third transistor and the switch unit.

In example embodiments, the third transistor may control
amagnitude of a current provided to the emission unit based
on the data signal stored in the second capacitor during a
turn-on period of the emission signal.

In example embodiments, the pixel driving unit may
comprise a current source configured to supply an emission
current, the current source having a first electrode coupled to
the second power supply voltage and a second electrode, and
a first electrode of the third transistor may be coupled to the
second electrode of the current source.

In example embodiments, the third transistor may control
an electrical connection between the current source and the
switch unit based on the data signal stored in the second
capacitor during a turn-on period of the emission signal, and
the organic light emitting diode may emit light based on the
emission current supplied via the third transistor and the
switch unit.

According to some example embodiments, an organic
light emitting display device includes a display panel includ-
ing a plurality of pixel circuits, a scan driver configured to
apply a scan signal to the pixel circuits, an emission driver
configured to apply an emission signal to the pixel circuits,
a data driver configured to apply a data signal to the pixel
circuits, and a timing controller configured to control the
scan driver, the emission driver, and the data driver. Each of
the pixel circuits includes an emission unit including an
organic light emitting diode, a pixel driving unit configured
to drive the emission unit based on the scan signal and the
data signal, and a switch unit configured to control an
electrical connection between the emission unit and the pixel
driving unit based on the emission signal. A first parasitic
capacitance between the emission unit included in a first
pixel circuit of the pixel circuits and the pixel driving unit
included in the first pixel circuit, may be smaller than a
second parasitic capacitance between the emission unit
included in the first pixel circuit and the pixel driving unit
included in a second pixel circuit of the pixel circuits
adjacent to the first pixel circuit.

In example embodiments, an anode electrode of the
organic light emitting diode included in the first pixel circuit
may be disposed over the pixel driving unit included in the
second pixel circuit.

According to some example embodiments, an organic
light emitting display device may include a plurality of pixel
circuits formed on a major surface of a substrate. Each pixel
circuit may include a light emitting device including a first
electrode, a second electrode, and an organic light emitting
layer interposed between the first electrode and the second
electrode. Fach pixel circuit may also include a pixel driving
unit electrically connected to the first electrode of the same
pixel circuit and controlling emission of the light emitting
device of the same pixel circuit. Each pixel driving unit may
include a plurality of transistors and at least one capacitor
that control the emission of the light emitting device of the
same pixel. The first electrodes of the light emitting devices
of the plurality of pixel circuits may be disposed spaced-
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apart from each other. A majority of the first electrode of the
light emitting device of each pixel circuit may not overlap
the pixel driving unit of said each pixel circuit.

According to some example embodiments, the first elec-
trode of the light emitting device of each pixel may not
overlap the pixel driving unit of said each pixel circuit.

According to some example embodiments, an area over-
lapped by the first electrode of the light emitting device of
each pixel circuit and the pixel driving unit of said each pixel
circuit may be smaller than an area overlapped by the first
electrode of the light emitting device of said each pixel
circuit and the pixel driving unit of another pixel circuit
adjacent to said pixel circuit.

According to some example embodiments, each pixel
circuit further may comprise a switch including first, second,
and third terminals, the first terminal of the switch electri-
cally connected the first electrode of the light emitting
device of the same pixel circuit, the second terminal of the
switch electrically connected to the pixel driving unit of the
same pixel circuit, and the third terminal of the switch
turning on or off a current flowing between the first and
second terminals upon a signal applied to the third terminal.
Therefore, a display panel of an organic light emitting
display device and an organic light emitting display device
according to example embodiments may allow an organic
light emitting diode not to emit light when a black data
signal is applied, and may minimize an influence of a
kickback voltage without an extra scan signal since an
emission unit of a pixel circuit forms a parasitic capacitance
with a pixel driving unit of an adjacent pixel circuit. As a
result, a contrast may be improved, a high-resolution may be
implemented, and a power supply voltage may be changed
to improve power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many
of the attendant advantages thereof, will be readily apparent
as the same becomes better understood by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings, in which like refer-
ence symbols indicate the same or similar components,
wherein:

FIG. 1 is a block diagram illustrating a pixel circuit
included in a display panel of an organic light emitting
display device according to example embodiments;

FIG. 2 is a circuit diagram illustrating an example of an
emission unit and a switch unit included in a pixel circuit of
FIG. 1;

FIG. 3A is a circuit diagram illustrating an example of a
pixel driving unit included in a pixel circuit of FIG. 1;

FIG. 3B is a circuit diagram illustrating another example
of a pixel driving unit included in a pixel circuit of FIG. 1;

FIG. 4 is a cross-sectional diagram illustrating an example
where a parasitic capacitance of a pixel circuit is formed
within the pixel circuit in a display panel of an organic light
emitting display device;

FIG. 5 is a circuit diagram illustrating an example where
a kickback voltage is generated in a pixel circuit of FIG. 4;

FIG. 6 is a block diagram illustrating a display panel of an
organic light emitting display device according to example
embodiments;

FIG. 7 is a cross-sectional diagram illustrating an example
where a parasitic capacitance of a pixel circuit is formed
with an adjacent pixel circuit included in a display panel of
an organic light emitting display device of FIG. 6;
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FIG. 8Ais a circuit diagram illustrating an example where
a parasitic capacitor of a pixel circuit is formed with an
adjacent pixel circuit in a display panel of an organic light
emitting display device of FIG. 6, and FIG. 8B is a simpli-
fied circuit diagram of FIG. 8A;

FIG. 9 is a timing diagram for describing an example of
canceling a kickback voltage in a display panel of an organic
light emitting display device of FIG. 8B;

FIG. 10 is a circuit diagram illustrating another example
where a parasitic capacitor of a pixel circuit is formed with
an adjacent pixel circuit in a display panel of an organic light
emitting display device of FIG. 6, and FIG. 10B is a
simplified circuit diagram of FIG. 10A;

FIG. 11 is a timing diagram for describing an example of
canceling a kickback voltage in a display panel of an organic
light emitting display device of FIG. 10B;

FIG. 12 is a block diagram illustrating an organic light
emitting display device according to example embodiments;
and

FIG. 13 is a block diagram illustrating an electronic
system including an organic light emitting display device
according to example embodiments;

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Various example embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some example embodiments are shown. The
present inventive concept may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set fourth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present inventive concept to those skilled in the
art. In the drawings, the sizes and relative sizes of layers and
regions may be exaggerated for clarity. Like numerals refer
to like elements throughout.

Tt will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are used to distinguish one element from another.
Thus, a first element discussed below could be termed a
second element without departing from the teachings of the
present inventive concept. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

It will be understood that when an element is referred to
as being “connected” or “coupled” to another element, it can
be directly connected or coupled to the other element or
intervening elements may be present. In contrast, when an
element is referred to as being “directly connected” or
“directly coupled” to another element, there are no inter-
vening elements present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.).

The terminology used herein is for the purpose of describ-
ing particular example embodiments only and is not
intended to be limiting of the present inventive concept. As
used herein, the singular forms “a,” “an” and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further under-
stood that the terms “comprises” and/or “comprising,” when
used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of one
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or more other features, integers, steps, operations, elements,
components, and/or groups thereof.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

FIG. 1 is a block diagram illustrating a pixel circuit
included in a display panel of an organic light emitting
display device according to example embodiments.

Referring to FIG. 1, a pixel circuit 100 included in a
display panel of an organic light emitting display device may
include an emission unit 120, a pixel driving unit 140, and
a switch unit 160. An organic light emitting diode 130
included in the emission unit 120 may not emit light when
a black data signal is applied.

The emission unit 120 may emit light based on an
emission current IE applied to the emission unit 120, or may
emit light based on the emission current IE generated by an
emission voltage VE applied to the emission unit 120. The
emission unit 120 may include the organic light emitting
diode 130. The organic light emitting diode 130 may be
coupled to a first power supply voltage ELVSS. The organic
light emitting diode 130 may emit light based on a recom-
bination of the holes and electrons caused by the emission
current 1E flowing through the organic light emitting diode
130.

The pixel driving unit 140 may drive the emission unit
120 by supplying the emission current IE or the emission
voltage VE to the emission unit 120 based on a scan signal
SCAN and a data signal DATA. A time point at which the
data signal DATA is applied to the pixel driving unit 140
may be controlled based on the scan signal SCAN. The data
signal DATA applied to the pixel driving unit 140 may have
information of the emission current IE or the emission
voltage VE to be supplied to the emission unit 120. The pixel
driving unit 140 may determine whether to supply the
emission current IE or the emission voltage VE to the
emission unit 120 and/or may determine a magnitude of the
supplied emission current IE or emission voltage VE based
on information of the data signal DATA.

The switch unit 160 may control an electrical connection
between the emission unit 120 and the pixel driving unit 140
based on an emission signal EM. For example, the switch
unit 160 may electrically couple the pixel driving unit 140
to the emission unit 120 while the pixel driving unit 140
supplies the emission current IE or the emission voltage VE
to the pixel driving unit 140, and may electrically decouple
the pixel driving unit 140 from the emission unit 120 while
the pixel driving unit 140 does not supply the emission
current [E or the emission voltage VE to the pixel driving
unit 140.

FIG. 2 is a circuit diagram illustrating an example of an
emission unit and a switch unit included in a pixel circuit of
FIG. 1.

Referring to FIG. 2, an emission unit 120 may include an
organic light emitting diode 130, a first transistor TR1, and
a first capacitor C1, and a switch unit 160 may include a
second transistor TR2.

A first electrode (e.g. an anode electrode) of the organic
light emitting diode 130 may be coupled to the switch umt
160, and a second electrode (e.g. a cathode electrode) of the
organic light emitting diode 130 may be coupled to a first
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power supply voltage ELVSS. The organic light emitting
diode 130 may emit light based on a recombination of the
holes and electrons caused by an emission current IE flow-
ing through the organic light emitting diode 130.

The first transistor TR1 may have a gate electrode receiv-
ing a scan signal SCAN, a first electrode coupled to the
anode electrode of the organic light emitting diode 130, and
a second electrode coupled to a bias voltage VB. The first
transistor TR1 may apply the bias voltage VB to the anode
electrode of the organic light emitting diode 130 during a
turn-on period of the scan signal SCAN.

The first capacitor C1 may have a first electrode coupled
to the anode electrode of the organic light emitting diode
130, and a second electrode coupled to the cathode electrode
of the organic light emitting diode 130. The first capacitor
C1 may initialize a voltage difference between the anode
electrode and the cathode electrode of the organic light
emitting diode 130 as an initial value (e.g., VB-ELVSS) by
storing the bias voltage VB applied to the anode electrode of
the organic light emitting diode 130 during the turn-on
period of the scan signal SCAN. In addition, the emission
current IE may flow through the first capacitor C1 during a
portion of a turn-on period of an emission signal EM until
the voltage difference having the initial value (e.g.,
VB-ELVSS) reaches a threshold voltage of the organic light
emitting diode 130.

The second transistor TR2 may electrically separate the
emission unit 120 from a pixel driving unit 140 during a
turn-off period of the emission signal EM to initialize the
anode electrode of the organic light emitting diode 130 as
the bias voltage VB, and may electrically connect the
emission unit 120 to the pixel driving unit 140 during the
turn-on period of the emission signal EM to allow the
emission unit 120 to emit light. To achieve the initialization,
the turn-off period of the emission signal EM may at least
partially overlap the turn-on period of the scan signal SCAN.

A voltage level of the first power supply voltage ELVSS
may be changed to reduce power consumption. Even if the
emission current IE leaks into the emission unit 120 when
the data signal DATA representing a black gray level is
applied to the pixel driving unit 140, the bias voltage VB
may be set for the organic light emitting diode 130 not to
emit light.

For example, assuming that the emission current IE that
leaks during the turn-on period of the emission signal EM is
constant, the bias voltage VB may be set according to
following [equation 1] when the data signal DATA repre-
senting a black gray level is applied to the pixel driving unit
140.

IEXT

[Equation 1]
VB < VEL+ ELVSS - IS

1

Here, VEL represents the threshold voltage of the organic
light emitting diode 130, IE represents the leaking emission
current, T represents an emission time, and C1 represents the
capacitance of the first capacitor C1.

FIG. 3A is a circuit diagram illustrating an example of a
pixel driving unit in a pixel circuit of FIG. 1.

Referring to FIG. 34, a pixel driving unit 140 included in
a pixel circuit 100 may include a second capacitor C2, a third
transistor TR3, and a fourth transistor TR4. The pixel
driving unit 140 may drive an emission unit 120 with an
analog driving method, a digital driving method, or the like.
For example, the analog driving method may represent a
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gray level by controlling a magnitude of the emission
current IE applied to an organic light emitting diode 130
based on a data signal DATA applied to the pixel driving unit
140. In the digital driving method, the organic light emitting
diode 130 may receive the emission voltage VE having a
fixed magnitude, and a gray level may be represented by
controlling an emission time of the organic light emitting
diode 130 based on the data signal DATA applied to the pixel
driving unit 140.

The data signal DATA may be applied to a second
electrode of the second capacitor C2 during a turn-on period
of a scan signal SCAN. The second capacitor C2 may store
the applied data signal DATA. The applied data signal DATA
may be maintained during a turn-off period of the scan signal
SCAN. In case of the analog driving method, the third
transistor TR3 may operate in a saturation region, and may
supply the emission current IE to the emission unit 120
based on the stored data signal DATA during a turn-on
period of an emission signal EM. In case of the digital
driving method, the third transistor TR3 may operate in a
linear region, and may determine whether to supply a second
power supply voltage ELVDD to the emission unit 120 as
the emission voltage VE based on the stored data signal
DATA during the turn-on period of the emission signal EM.
Based on the supplied emission voltage VE, the emission
current 1E flowing through the organic light emitting diode
130 may be generated.

FIG. 3B is a circuit diagram illustrating another example
of a pixel driving unit included in a pixel circuit of FIG. 1.

Referring to FIG. 3B, a pixel driving unit 140 included in
a pixel circuit 200 may include a second capacitor C2, a third
transistor TR3, a fourth transistor TR4, and a current source
150. Using the digital driving method, the pixel driving unit
140 may represent a gray level by controlling an emission
time of an organic light emitting diode 130 based on a data
signal DATA applied to the pixel driving unit 140. However,
unlike the typical digital driving method, the organic light
emitting diode 130 may receive an emission current IE
having a fixed magnitude from the current source 150.

The data signal DATA may be applied to a second
electrode of the second capacitor C2 during a turn-on period
of a scan signal SCAN, and the second capacitor C2 may
store the applied data signal DATA. The stored data signal
DATA may be maintained during a turn-off period of the
scan signal SCAN. The third transistor TR3 may operate in
a linear region, and may determine whether to supply a
current determined by the current source 150 to an emission
unit 120 as the emission current IE based on the stored data
signal DATA during a turn-on period of an emission signal
EM.

FIG. 4 is a cross-sectional diagram illustrating an example
where a parasitic capacitance of a pixel circuit is formed
within the pixel circuit in a display panel of an organic light
emitting display device.

FIG. 4 illustrates a contemporary pixel circuit. In FIG. 4,
an anode electrode 135 of an organic light emitting diode, a
second transistor 170, and a third transistor 180 are illus-
trated.

The anode electrode 135 of the organic light emitting
diode may be connected to a second electrode 165 of the
second transistor 170, and may be connected to the third
transistor 180 via a semiconductor layer 175. An electrode
195 may be connected to a gate electrode 185 of the third
transistor 180, and the electrode 195 in the pixel circuit may
form a parasitic capacitor CP1 with the anode electrode 135
and an insulating layer 198 interposed between the anode
electrode 135 and the electrode 195 in the same pixel circuit.
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The detailed impacts of the parasitic capacitor CP1 will be
discussed with reference to CP1_1, CP1_2, and CP1_3
shown in FIG. 5. Although not shown in FIG. 4, the organic
light emitting diode may also include a cathode electrode
and an organic light emitting layer interposed between the
anode electrode 135 and the cathode electrode.

FIG. 5 is a circuit diagram illustrating an example where
a kickback voltage is generated in a pixel circuit of FIG. 4.

Referring to FIG. 5, a display panel 300 of an organic
light emitting display device may include a pixel circuit 320
coupled to an (n-1)th scan line, a pixel circuit 340 coupled
to an nth scan line, and a pixel circuit 360 coupled to an
(n+1)th scan line. Each pixel circuit 320, 340, and 360 may
have a parasitic capacitor CP1_1, CP1_2, and CP1_3 within
the pixel circuit as illustrated in FIG. 4. When a voltage of
an anode electrode of an organic light emitting diode 330 is
changed, a kickback voltage may be generated due to such
a parasitic capacitor CP1_2 according to following [equation
2], which results in a change of a voltage of a gate electrode
of a third transistor TR3. In other words, the more the
voltage of the anode electrode of the organic light emitting
diode 330 varies, the more kickback voltage may be gen-
erated.

o cp2
T C+CPL2

< AVA [Equation 2]

Here, VK represents the kickback voltage, AVA repre-
sents a voltage variation of the anode electrode, C, repre-
sents the capacitance of the second capacitor C2, and CP, 2
represents the capacitance of the parasitic capacitor CP1_2.

For example, when the voltage of the anode electrode of
the organic light emitting diode 330 rapidly increases (e.g.,
from VB to ELVSS+VEL) at a starting point of a turn-on
period of an emission signal EM, the kickback voltage
according to the [equation 2] may be generated by the
parasitic capacitor CP1_2, and the voltage of the gate
electrode of the third transistor TR3 may be increased due to
the kickback voltage. Accordingly, a data signal DATA
having a sufficiently low voltage for representing a white
gray level cannot be implemented.

FIG. 6 is a block diagram illustrating a display panel
according to example embodiments.

Referring to FIG. 6, a display panel 400 of an organic
light emitting display device is illustrated. The display panel
may minimize an influence of a kickback voltage on a data
signal DATA. The display panel 400 of the organic light
emitting display device may include a first pixel circuit 420,
a second pixel circuit 440, and a third pixel circuit 460 which
are adjacent to each other. The first pixel circuit 420 may
include a first emission unit 120_1, a first pixel driving umt
140_1, and a first switch unit 160_1. The second pixel circuit
440 may include a second emission unit 120_2, a second
pixel driving unit 140_2, and a second switch unit 160_2.
The third pixel circuit 460 may include a third emission unit
120_3, a third pixel driving unit 140_3, and a third switch
unit 160_3. The first emission unit 120_1 may include a first
organic light emitting diode 130_1 as an emission device,
the second emission unit 120_2 may include a second
organic light emitting diode 130_2 as an emission device,
and the third emission unit 120_3 may include a third
organic light emitting diode 130_3 as an emission device.
An anode electrode of the first organic light emitting diode
130_1 may form a first parasitic capacitance CP1_1 with any
electrode of the first pixel driving unit 140_1, and may form
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a second parasitic capacitance CP2_2 with any electrode of
the second pixel driving unit 140_2. An anode electrode of
the second organic light emitting diode 130_2 may form a
first parasitic capacitance CP1_2 with any electrode of the
second pixel driving unit 140_2, and may form a second
parasitic capacitance CP2_2 with any electrode of the third
pixel driving unit 140_3. An anode electrode of the third
organic light emitting diode 130_3 may form a first parasitic
capacitance CP1_3 with any electrode of the third pixel
driving unit 140_3, and may form a second parasitic capaci-
tance CP2_3 with any electrode of a fourth pixel driving unit
(not shown) of a fourth pixel circuit (not shown) which is
adjacent to the third pixel circuit 460.

The capacitance of each of the first parasitic capacitors
CP1_1, CP1_2, and CP1_3 may be smaller than the respec-
tive capacitance of the second parasitic capacitors CP2_1,
CP2_2, and CP2_3. In particular, the first organic light
emitting diode 130_1 may be relatively distant from the first
pixel driving unit 140_1, and may be located in the vicinity
of the second pixel driving unit 140_2. The second organic
light emitting diode 130_2 may be relatively distant from the
second pixel driving unit 140_2, and may be located in the
vicinity of the third pixel driving unit 140_3. The third
organic light emitting diode 130_3 may be relatively distant
from the third pixel driving unit 140_3, and may be located
in the vicinity of the fourth pixel driving unit (not shown).
Accordingly, since an amount of a parasitic capacitance is in
inverse proportion to a distance between electrodes of the
parasitic capacitor, the capacitance of the first parasitic
capacitor CP1_1 between the first organic light emitting
diode 130_1 and the first pixel driving unit 140_1 may be
smaller than the capacitance of the second parasitic capaci-
tor CP2_1 between the first organic light emitting diode
130_1 and the second pixel driving unit 140_2, the capaci-
tance of the first parasitic capacitor CP1_2 between the
second organic light emitting diode 130_2 and the second
pixel driving unit 140_2 may be smaller than the capacitance
of the second parasitic capacitor CP2_2 between the second
organic light emitting diode 130_2 and the third pixel
driving unit 140_3, and the capacitance of the first parasitic
capacitor CP1_3 between the third organic light emitting
diode 130_3 and the third pixel driving unit 140_3 may be
smaller than the capacitance of the second parasitic capaci-
tor CP2_3 between the third organic light emitting diode
130_3 and the fourth pixel driving unit (not shown).

In some example embodiments, the first pixel circuit 420
may be a pixel circuit located in a first direction from the first
pixel circuit 440, and the first direction may be opposite to
a direction in which a scan signal SCAN is sequentially
applied to scan lines. In other example embodiments, the
second pixel circuit may be a pixel circuit located in a
second direction from the first pixel circuit, and the second
direction may be a direction in which the scan signal is
sequentially applied to scan lines.

FIG. 7 is a cross-sectional diagram illustrating an example
where a parasitic capacitance of a pixel circuit is formed
with an adjacent pixel circuit in a display panel of an organic
light emitting display device of FIG. 6.

Referring to FIG. 7, a display panel 400 of an organic
light emitting display device may include first, second, and
third pixel circuits 420, 440, and 460 being adjacent to each
other. The first, second, and third pixel circuits 420, 440, and
460 may be formed on a major surface of a substrate (not
shown). Anode electrodes 435_1, 435_2, and 435_3 of
organic light emitting diodes, second transistors 470_1,
470_2, and 470_3, and third transistors 480_1, 480_2, and
480 3 are illustrated. The electrode 495 1 included in the
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first pixel circuit 420 may be connected to a gate electrode
485 _1 of the third transistor 480_1 included in the first pixel
circuit 420, the electrode 495_2 included in the second pixel
circuit 440 may be connected to a gate electrode 485_2 of
the third transistor 480_2 included in the second pixel circuit
440, and the electrode 495_3 included in the third pixel
circuit 460 may be connected to a gate electrode 485_3 of
the third transistor 480_3 included in the third pixel circuit
460. Although not shown in FIG. 7, the display panel 400
may include an insulating layer interposed between the
anode electrodes 425_1, 435_2, and 435_3 and the elec-
trodes 495_1,495_2, and 495_3. Because the configurations
of the second transistors 470_1, 470_2, and 470_3, and the
third transistors 480_1, 480_2, and 480_3 are substantially
the same as the configurations of the second transistor 170
and the third transistor 180 of FIG. 4, the duplicated descrip-
tion will not be repeated.

The anode electrode 435_1 of the first pixel circuit 420
may be located in vicinity of the adjacent second pixel
circuit 440. That is, the anode electrode 435_1 of the first
pixel circuit 420 may be disposed over a pixel driving unit
included in the second pixel circuit 440. Therefore, the
capacitance of the parasitic capacitor CP2_1 formed
between the anode electrode 435_1 of the first pixel circuit
420 and the electrode 495_2 of the adjacent second pixel
circuit 440 is larger than the capacitance of the parasitic
capacitor CP1_1 formed between the anode electrode 425_1
and the electrode 495_1 of the own first pixel circuit 420.
Since the configuration of the anode electrodes 435_2 and
435_3 of the second pixel circuit 440 and the third pixel
circuit 460 is similar to that of the anode electrode 435_1 of
the first pixel circuit 420, the relationship between the
capacitance of the parasitic capacitor CP2_2 and the capaci-
tance of the parasitic capacitor CP1_2 and the relationship
between the capacitance of the parasitic capacitor CP2_3
and the capacitance of the parasitic capacitor CP1_3 are
similar to the relationship between the capacitance of the
parasitic capacitor CP2_1 and the capacitance of the para-
sitic capacitor CP1_1. The anode electrodes 435_1, 435_2.
425_3 of the first, second, and third pixel circuits 420, 440,
and 460 are spaced-apart from each other. An area over-
lapped by the first electrode 435_1 of the first pixel circuit
420 and the transistors of second pixel circuit 440 is greater
than an area overlapped by the first electrode 435_1 of the
first pixel circuit 420 and the transistors of the first pixel
circuit 420. Although not shown in FIG. 7, each organic light
emitting diode may also include a cathode electrode and an
organic light emitting layer interposed between the anode
electrode and the cathode electrode.

FIG. 8Ais a circuit diagram illustrating an example where
a parasitic capacitance of a pixel circuit is formed with an
adjacent pixel circuit in a display panel of an organic light
emitting display device of FIG. 6. FIG. 8B is a simplified
circuit diagram of FIG. 8A. FIG. 9 is a timing diagram for
describing an example of canceling a kickback voltage in a
display panel of an organic light emitting display device of
FIG. 8B.

Referring to FIG. 8A, a display panel 400 of an organic
light emitting display device may include a pixel circuit 460
coupled to an (n-1)th scan line, a pixel circuit 440 coupled
to an nth scan line, and a pixel circuit 420 coupled to an
(n+1)th scan line. Each pixel circuit 420, 440, and 460 may
have a parasitic capacitor CP2_1, CP2_2, and CP2_3 with
an adjacent pixel circuit as illustrated in FIG. 7. In addition,
as shown in FIG. 8A, each pixel circuit 420, 440, and 460
may have a parasitic capacitor CP1_1, CP1_2, and CP1_3
with each own pixel circuit as illustrated in FIG. 7. Due to
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the configuration that the anode electrodes 435_1, 435_2,
and 435_3 do not substantially overlap the electrodes 495_1,
495_2, and 495_3 of the same pixel circuit but substantially
overlap one of the electrodes of the adjacent pixel circuits.
The capacitance of the parasitic capacitor CP1_1, CP1_2,
and CP1_3 is much smaller than the capacitance of the
parasitic capacitor CP2_1, CP2_2, and CP2_3, respectively.
Thus, the display panel 400 shown in FIG. 8A may be
simplified to a display panel 400' shown in FIG. 8B by not
displaying the parasitic capacitors CP1_1, CP1_2, and
CP1_3 of FIG. 8A. The pixel circuits 420", 440", and 460' of
FIG. 8B are simplified circuits of the pixel circuits 420, 440,
and 460 of FIG. 8A.

Referring to FIG. 9, an nth emission signal EM[n], an nth
scan signal SCAN[n], an (n+1)th emission signal EM[n+1],
and an (n+1)th scan signal SCAN[n+1] are illustrated. The
nth emission signal EM[n] and the nth scan signal SCAN][n]
are supplied to the pixel circuit 440 coupled to the nth
emission line and the nth scan line. The (n+1)th emission
signal EM[n+1] and the (n+1)th scan signal SCAN[n+1] are
supplied to the pixel circuit 420 coupled to the (n+1)th
emission line and the (n+1)th scan line. A turn-on period of
the nth scan signal SCAN[n] may start at t1, a turn-on period
of the nth emission signal EM[n] may start at t2, a turn-on
period of the (n+1)th scan signal SCAN[n+1] may start at t3,
and a turn-on period of the (n+1)th emission signal EM[n+1]
may start at t4.

When a voltage of an anode electrode of an organic light
emitting diode 130_1 included in the pixel circuit 420
coupled to the (n+1)th scan line varies, a parasitic capaci-
tance CP2_1 coupled to the anode electrode of the organic
light emitting diode 130_1 may form a kickback voltage in
a gate electrode of a third transistor TR3 included in the
pixel circuit 440 coupled to the nth scan line.

A data signal DATA may be applied to the gate electrode
of the third transistor TR3 via a data line at t1. The applied
data signal DATA may be stored in a second capacitor C2.

The third transistor TR3 may apply an emission current [E
or an emission voltage VE to the organic light emitting diode
130_2 to allow the organic light emitting diode 130_2 to
emit light based on the data signal DATA stored in the
second capacitor C2 at t2.

A bias voltage VB may be applied to the anode electrode
of the organic light emitting diode 130_1 included in the
pixel circuit 420 at t3. Thus, the voltage of the anode
electrode may rapidly fall (e.g., from ELVSS+VEL to VB).
The capacitance of the parasitic capacitor CP2_1 coupled to
the anode electrode may form a kickback voltage VK1 in the
gate electrode of the third transistor TR3 according to
following [Equation 3].

Pyl [Equation 3]
X [VB = (ELVSS + VED)]

VKl = ———+—
Co+CPy 1

Here, VK1 represents the kickback voltage, VEL repre-
sents a threshold voltage of the organic light emitting diode,
C, represents the capacitance of the second capacitor C2,
and CP, 1 represents the capacitance of the parasitic capaci-
tor CP2_1.

Finally, the voltage of the anode electrode of the organic
light emitting diode 130_1 included in the pixel circuit 420'
may rapidly rise (e.g., from VB to ELVSS+VEL) at t4. The
parasitic capacitance CP2_1 coupled to the anode electrode
may form a kickback voltage VK2 in the gate electrode of
the third transistor TR3 according to following [Equation 4].



US 9,607,546 B2

13
As a result, the kickback voltages formed at t3 and t4 may
be offset each other, since VK1=-VK2. Accordingly, the
influences of the kickback voltages on the data signal DATA
may be minimized

= (ELVSS + VEL) - VB [Equation 4]
Y N + _
+CP,_1 [t ) ]

Here, VK2 represents the kickback voltage, VEL repre-
sents a threshold voltage of the organic light emitting diode,
C, represents the capacitance of the second capacitor C2,
and CP, 1 represents the capacitance of the parasitic capaci-
tor CP2_1.

FIG. 10A is a circuit diagram illustrating another example
where a parasitic capacitor of a pixel circuit is formed with
an adjacent pixel circuit in a display panel of an organic light
emitting display device of FIG. 6. FIG. 10B is a simplified
circuit diagram of FIG. 10B. FIG. 11 is a timing diagram for
describing an example of canceling a kickback voltage in a
display panel of an organic light emitting display device of
FIG. 10.

Referring to FIG. 10A, a display panel 500 of an organic
light emitting display device may include a pixel circuit 520
coupled to an (n-1)th scan line, a pixel circuit 540 coupled
to an nth scan line, and a pixel circuit 560 coupled to an
(n+1)th scan line. Each pixel circuit 520, 540, and 560 may
have a parasitic capacitor CP2_1, CP2_2, and CP2_3 with
an adjacent pixel circuit in a similar configuration illustrated
in FIG. 7. In addition, as shown in FIG. 10A, each pixel
circuit 520, 540, and 560 may have a parasitic capacitor
CP1_1, CP1_2, and CP1_3 with each own pixel circuit as
illustrated in FIG. 7. Due to the configuration that the anode
electrodes 435_1, 435_2, and 435_3 do not substantially
overlap the electrodes 495_1, 495_2, and 495_3 of the same
pixel circuit but substantially overlap one of the electrodes
of the adjacent pixel circuits. The capacitance of the para-
sitic capacitor CP1_1, CP1_2, and CP1_3 is much smaller
than the capacitance of the parasitic capacitor CP2_1,
CP2_2, and CP2_3, respectively. Thus, the display panel
500 shown in FIG. 10A may be simplified to a display panel
500" shown in FIG. 10B by not displaying the parasitic
capacitors CP1_1, CP1_2, and CP1_3 of FIG. 10A. The
pixel circuits 520", 540', and 560’ of FIG. 10B are simplified
circuits of the pixel circuits 520, 540, and 560 of F1G. 10A.

Referring to FIG. 11, an (n-1)th emission signal EM[n-
1], an (n-1)th scan signal SCAN[n-1], an nth emission
signal EM[n-1], and an nth scan signal SCAN[n] are
illustrated. The (n-1)th emission signal EM[n-1] and the
(n-1)th scan signal SCAN[n-1] are supplied to the pixel
circuit 520 coupled to the (n—-1)th emission line and the
(n-1)th scan line. The nth emission signal EM[n] and the nth
scan signal SCAN[n] are supplied to the pixel circuit 540
coupled to the nth emission line and the nth scan line. A
turn-on period of the (n-1)th scan signal SCAN[n-1] may
start at t1, a turn-on period of the (n-1)th emission signal
EM[n-1] may start at t2, a turn-off period of the nth
emission signal EM[n] may start at t3, a turn-on period of the
nth scan signal SCAN[n] may start at t4, and a turn-on
period of the nth emission signal EM[n] may start at t5.

When a voltage of an anode electrode of the organic light
emitting diode 130_1 included in the pixel circuit 520
coupled to the (n-1)th scan line varies, a parasitic capaci-
tance CP2_1 coupled to the anode electrode of the organic
light emitting diode 130_1 may form a kickback voltage in
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a gate electrode of a third transistor TR3 included in the
pixel circuit 540 coupled to the nth scan line.

A bias voltage VB may be applied to the anode electrode
of the organic light emitting diode 130_1 included in the
pixel circuit 520 at t1. Thus, the voltage of the anode
electrode may rapidly fall (e.g., from ELVSS+VEL to VB).
The parasitic capacitance CP2_1 coupled to the anode
electrode may form a kickback voltage VK3 in the gate
electrode of the third transistor TR3 according to following
[Equation 5].

CP;1 [Equation 5]

VK3 = —— = s [VB— (ELVSS+ VEL
corop 1 (VB +VEL]

Here, VK3 represents the kickback voltage, VEL repre-
sents a threshold voltage of the organic light emitting diode,
C, represents the capacitance of the second capacitor C2,
and CP, 1 represents the capacitance of the parasitic capaci-
tor CP2_1.

The voltage of the anode electrode of the organic light
emitting diode 130_1 included in the pixel circuit 520 may
rapidly rise (e.g.. from VB to ELVSS+VEL) at t2. The
parasitic capacitance CP2_1 coupled to the anode electrode
may form a kickback voltage VK4 in the gate electrode of
the third transistor TR3 according to following [Equation 6].
As a result, the kickback voltages formed at t1 and t2 may
be offset each other, since VK3=-VK4. Accordingly, the
influences of the kickback voltages on the data signal DATA
may be minimized

CPy1
Cy+CPp_1

[Equation 6]

VK4 = X [(ELVSS + VEL) - VB]

Here, VK4 represents the kickback voltage, VEL repre-
sents a threshold voltage of the organic light emitting diode,
C, represents the capacitance of the second capacitor C2,
and CP, 1 represents the capacitance of the parasitic capaci-
tor CP2_1.

An organic light emitting diode 130_2 included in the
pixel circuit 540" may stop emitting light at 3. In some
example embodiments, the turn-on period of the nth emis-
sion signal EM[n] may end before the turn-on period of the
(n-1)th scan signal SCAN[n-1]. In this case, while the data
signal DATA is affected by the kickback voltages, the
organic light emitting diode 130_2 may not emit light.

The data signal DATA may be applied to the gate elec-
trode of the third transistor TR3 via a data line at t4. The
applied data signal DATA may be stored in a second
capacitor C2.

Finally, the third transistor TR3 may apply an emission
current [E or an emission voltage VE to the organic light
emitting diode 130_2 at t5. The organic light emitting diode
130_2 may emit light based on the data signal DATA stored
in the second capacitor C2.

FIG. 12 is a block diagram illustrating an organic light
emitting display device according to example embodiments.

Referring to FIG. 12, an organic light emitting display
device 1200 is illustrated. The organic light emitting display
device 1200 may include a display panel 1210, a scan driver
1220, an emission driver 1230, a data driver 1240, and a
timing controller 1250. According to some example embodi-
ments, the organic light emitting display device 1200 may
further include a power unit 1260. An organic light emitting
diode of the organic light emitting display device 1200 may
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not emit light when a black data signal DATA is applied, and
an influence of a kickback voltage may be minimized.

The display panel 1210 may include a plurality of pixel
circuits 1215, scan lines, emission control lines, and data
lines. Each of the pixel circuits 1215 may have an emission
unit. The scan lines may be formed along the row direction
to transmit a scan signal SCAN. The emission control lines
may be formed along the row direction to transmit an
emission signal EM. The data lines may be formed along the
column direction to transmit a data signal DATA. The pixel
circuits 1215 may store the data signal DATA based on the
scan signal SCAN, and may emit light based on the stored
data signal DATA and the emission signal EM. However,
configurations and operations of the pixel circuits 1215
included in the display panel 1210 are substantially same as
a configuration and an operation of a pixel circuit illustrated
in FIG. 1 through FIG. 11, the duplicated description will not
be repeated.

The scan driver 1220 coupled to the scan lines may apply
the scan signal SCAN controlling the pixel circuits 1215 to
the display panel 1210. Each of the pixel circuits 1215 may
store the data signal DATA based on the scan signal SCAN.
The data driver 1240 coupled to the data lines may apply the
data signal DATA having emission information to pixel
circuits 1215. The timing controller 1250 may control driv-
ing timings of the scan driver 1220 and the data driver 1240.
Further, the timing controller 1250 may control driving
timings of the emission driver 1230. The emission driver
1230 coupled to the emission lines may apply the emission
signal EM to the display panel 1210. The pixel circuits 1215
may emit light based on the emission signal EM. The power
unit 1260 may apply a first power supply voltage ELVSS, a
second power supply voltage ELVDD, and a bias voltage
VB to each of the pixel circuits 1215.

FIG. 13 is a block diagram illustrating an electronic
system including an organic light emitting display device
according to example embodiments.

Referring to FIG. 13, an electronic system 1300 includes
a processor 1310, a memory device 1320, a storage device
1330, an input/output (I/0) device 1340, a power supply
1350, and an organic light emitting display device 1360. The
electronic system 1300 may further include a plurality of
ports for communicating a video card, a sound card, a
memory card, a universal serial bus (USB) device, other
electronic systems, etc.

The processor 1310 may perform various computing
functions or tasks. The processor 1310 may be for example,
a microprocessor, a central processing unit (CPU), etc. The
processor 1310 may be connected to other components via
an address bus, a control bus, a data bus, etc. Further, the
processor 1310 may be coupled to an extended bus such as
a peripheral component interconnection (PCI) bus.

The memory device 1320 may store data for operations of
the electronic system 1300. For example, the memory device
1320 may include at least one non-volatile memory device
such as an erasable programmable read-only memory
(EPROM) device, an electrically erasable programmable
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 mag-
netic random access memory (MRAM) device, a ferroelec-
tric 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
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memory (SRAM) device, a mobile dynamic random access
memory (mobile DRAM) device, etc.

The storage device 1330 may be, for example, a solid state
drive (SSD) device, a hard disk drive (HDD) device, a
CD-ROM device, etc. The I/O device 1340 may be, for
example, an input device such as a keyboard, a keypad, a
mouse, a touch screen, etc, and/or an output device such as
a printer, a speaker, etc. The power supply 1350 may supply
power for operations of the electronic system 1300. The
organic light emitting display device 1360 may communi-
cate with other components via the buses or other commu-
nication links.

The organic light emitting display device 1360 may
include a display panel having pixel circuits, a scan driver,
an emission driver, a data driver, and a timing controller.
Each of the pixel circuits may include an emission unit, a
pixel driving unit, and a switch unit. A first parasitic capaci-
tance between the emission unit included in a first pixel
circuit of the pixel circuits and the pixel driving unit
included in the first pixel circuit may be smaller than a
second parasitic capacitance between the emission unit
included in the first pixel circuit and the pixel driving umt
included in a second pixel circuit of the pixel circuits
adjacent to the first pixel circuit.

In one example embodiment, the second pixel circuit may
be located in a first direction from the first pixel circuit, and
the first direction is a direction in which the scan signal is
sequentially applied to scan lines.

In another example embodiment, the second pixel circuit
may be located in a second direction from the first pixel
circuit, and the second direction is opposite to a direction in
which the scan signal is sequentially applied to scan lines.

The present embodiments may be applied to any elec-
tronic system 1300 having the organic light emitting display
device 1360. For example, the present embodiments may be
applied to the electronic system 1300, such as a television,
a computer monitor, a laptop, a digital camera, a cellular
phone, a smart phone, a personal digital assistant (PDA), a
portable multimedia player (PMP), a MP3 player, a naviga-
tion system, a video phone, etc.

The foregoing is illustrative of example embodiments,
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
example embodiments. Accordingly, all such modifications
are intended to be included within the scope of example
embodiments as defined in the claims. In the claims, means-
plus-function clauses are intended to cover the structures
described herein as performing the recited function and not
only structural equivalents but also equivalent structures.
Therefore, it is to be understood that the foregoing is
illustrative of example embodiments and is not to be con-
strued as limited to the specific 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. The
inventive concept is defined by the following claims, with
equivalents of the claims to be included therein.

What is claimed is:

1. A display panel of an organic light emitting display
device, the display panel including a plurality of pixel
circuits, each of the pixel circuits comprising:

an emission unit including an organic light emitting

diode;



US 9,607,546 B2

17

a pixel driving unit configured to drive the emission unit
based on a scan signal and a data signal; and

a switch unit configured to control an electrical connec-
tion between the emission unit and the pixel driving
unit based on an emission signal,

a capacitance of a first parasitic capacitor coupled
between the emission unit included in a first pixel
circuit of the pixel circuits and the pixel driving unit
included in the first pixel circuit being smaller than a
capacitance of a second parasitic capacitor coupled
between the emission unit included in the first pixel
circuit and the pixel driving unit included in a second
pixel circuit of the pixel circuits adjacent to the first
pixel circuit,

wherein the emission unit comprises:

the organic light emitting diode having a first electrode
coupled to the switch unit, and a second electrode
coupled to a first power supply voltage;

a first transistor having a gate electrode receiving the scan
signal, a first electrode coupled to the first electrode of
the organic light emitting diode, and a second electrode
coupled to a bias voltage; and

a first capacitor having a first electrode coupled to the first
electrode of the organic light emitting diode, and a
second electrode coupled to the second electrode of the
organic light emitting diode,

wherein the switch unit comprises:

a second transistor having a gate electrode receiving the
emission signal, a first electrode coupled to the pixel
diving unit, and a second electrode coupled to the
emission unit, and

wherein the first capacitor stores the bias voltage when the
second transistor electrically separates the emission
unit from the pixel driving unit during a turn-off period
of the emission signal.

2. The display panel of claim 1, wherein a first electrode
of the organic light emitting diode included in the first pixel
circuit is disposed over the pixel driving unit included in the
second pixel circuit, and wherein the first electrodes of the
organic light emitting diodes of the emission units of the
plurality of pixel circuits are disposed spaced apart from
each other.

3. The display panel of claim 1, wherein the second pixel
circuit is located in a first direction from the first pixel
circuit, and the first direction is opposite to a direction in
which the scan signal is sequentially applied to scan lines of
the plurality of pixel circuits.

4. The display panel of claim 1, wherein the second pixel
circuit is located in a second direction from the first pixel
circuit, and the second direction is a direction in which the
scan signal is sequentially applied to scan lines of the
plurality of pixel circuits.

5. The display panel of claim 1, wherein:

the first transistor applies the bias voltage to the first
electrode of the organic light emitting diode during a
turn-on period of the scan signal, and

the first capacitor stores the bias voltage applied to the
first electrode of the organic light emitting diode during
the turn-on period of the scan signal.

6. The display panel of claim 5, wherein, when the data
signal representing a black gray level is applied to the pixel
driving unit during the turn-on period of the scan signal, the
emission unit allows a current leaked from the pixel driving
unit to flow through the first transistor during a turn-on
period of the emission signal.

7. The display panel of claim 6, wherein the bias voltage
has a voltage level set for the organic light emitting diode
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not to emit light by the leaked current during the turn-on
period of the emission signal.

8. The display panel of claim 1, wherein the pixel driving
unit comprises:

a second capacitor having a first electrode coupled to a

second power supply voltage, and a second electrode;

a third transistor having a gate electrode coupled to the
second electrode of the second capacitor, a first elec-
trode coupled to the second power supply voltage, and
the second electrode coupled to the switch unit; and

a fourth transistor having a gate electrode receiving the
scan signal, a first electrode receiving the data signal,
and a second electrode coupled to the gate electrode of
the third transistor.

9. The display panel of claim 8, wherein:

the first parasitic capacitor is a parasitic capacitor formed
between the first electrode of the organic light emitting
diode included in the first pixel circuit and the gate
electrode of the third transistor included in the first
pixel circuit, and

the second parasitic capacitor is a parasitic capacitor
formed between the first electrode of the organic light
emitting diode included in the first pixel circuit and the
gate electrode of the third transistor included in the
second pixel circuit.

10. The display panel of claim 8, wherein the fourth
transistor applies the data signal to the second electrode of
the second capacitor during a turn-on period of the scan
signal, and the second capacitor stores the applied data
signal.

11. The display panel of claim 10, wherein the pixel
driving unit comprises:

a current source configured to supply an emission current,
the current source having a first electrode coupled to
the second power supply voltage and a second elec-
trode, and

a first electrode of the third transistor is coupled to the
second electrode of the current source.

12. An organic light emitting display device, comprising:

a display panel including a plurality of pixel circuits;

a scan driver configured to apply a scan signal to the pixel
circuits;

an emission driver configured to apply an emission signal
to the pixel circuits;

a data driver configured to apply a data signal to the pixel
circuits; and

a timing controller configured to control the scan driver,
the emission driver, and the data driver,

each of the pixel circuits comprising:

an emission unit including an organic light emitting
diode;

a pixel driving unit configured to drive the emission unit
based on the scan signal and the data signal; and

a switch unit configured to control an electrical connec-
tion between the emission unit and the pixel driving
unit based on the emission signal,

a capacitance of a first parasitic capacitor between the
emission unit included in a first pixel circuit of the pixel
circuits and the pixel driving unit included in the first
pixel circuit, being smaller than a capacitance of a
second parasitic capacitor between the emission unit
included in the first pixel circuit and the pixel driving
unit included in a second pixel circuit of the pixel
circuits adjacent to the first pixel circuit,

wherein the emission unit comprises:
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the organic light emitting diode having a first electrode
coupled to the switch unit, and a second electrode
coupled to a first power supply voltage;

a first transistor having a gate electrode receiving the scan
signal, a first electrode coupled to the first electrode of
the organic light emitting diode, and a second electrode
coupled to a bias voltage; and

a first capacitor having a first electrode coupled to the first
electrode of the organic light emitting diode, and a
second electrode coupled to the second electrode of the
organic light emitting diode,

wherein the switch unit comprises:

a second transistor having a gate electrode receiving the
emission signal, a first electrode coupled to the pixel
diving unit, and a second electrode coupled to the
emission unit, and

wherein the first capacitor stores the bias voltage when the
second transistor electrically separates the emission
unit from the pixel driving unit during a turn-off period
of the emission signal.

13. The organic light emitting display device of claim 12,

wherein:

a first electrode of the organic light emitting diode
included in the first pixel circuit is disposed over the
pixel driving unit included in the second pixel circuit,
and

the first electrodes of the organic light emitting diodes of
the emission units of the plurality of pixel circuits are
disposed spaced-apart from each other.
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