EP 2 642 476 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
25.09.2013 Bulletin 2013/39

(21) Application number: 12189157.6

(22) Date of filing: 19.10.2012

(11) EP 2 642 476 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
G09G 3/32 (2006.01)
HO4N 13/04 (2006.01)

G09G 3/00 (2006.0)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 23.03.2012 KR 20120029639

(71) Applicant: Samsung Display Co., Ltd.
Yongin-City, Gyeonggi-Do, 446-711 (KR)

(72) Inventor: Hwang, Young-In
Yongin-City (KR)

(74) Representative: Gulde Hengelhaupt Ziebig &
Schneider
Patentanwilte - Rechtsanwilte
Wallstrasse 58/59
10179 Berlin (DE)

(54)

(57) A pixel circuit (100, 200, 300, 400) includes an
organic light emitting diode (OLED), a first PMOS tran-
sistor (PT1) coupled between a first power voltage
(ELVDD) and an anode electrode of the organic light
emitting diode (OLED), a second PMOS transistor (PT2)
coupled between a first node (N1) and the anode elec-
trode of the organic light emitting diode (OLED), a first
capacitor (C1) coupled between a second node (N2) and
the first node (N1), a second capacitor (C2)coupled be-
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Pixel circuit, method of driving a pixel circuit, and organic light emitting display device

tween the first power voltage (ELVDD) and the second
node (N2), a third PMOS transistor (PT3) coupled be-
tween a data line (DL) and the second node (N2), a fourth
PMQOS transistor (PT4) coupled between a third node
(N3) and the second node (N2), a third capacitor (C3)
coupled between the third node (N3) and a gate terminal
of the third PMOS transistor (PT3) or a sustain power
voltage (VSUS), and a fifth PMOS transistor (PT5) cou-
pled between the data line (DL) and the third node (N3).
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Description
BACKGROUND
1. Technical Field

[0001] Embodiments relate to a pixel circuit, a method of driving the pixel circuit, and an organic light emitting display
device.

2. Description of the Related Art

[0002] In a stereoscopic (3D) image display technique, a stereoscopic image may be implemented using binocular
parallax that provides a three-dimensional effect. Generally, a stereoscopic image may be implemented by alternately
providing a left image and a right image to a left eye and a right eye, respectively. It may be desirable to use an organic
light emitting display device, which may provide fast response speed and low power consumption, as a flat panel display
device for displaying a stereoscopic image.

SUMMARY

[0003] Embodiments are directed to a pixel circuit, including an organic light emitting diode, a cathode electrode of
the organic light emitting diode being coupled to a second power voltage, a first PMOS transistor coupled between a
first power voltage and an anode electrode of the organic light emitting diode, a gate terminal of the first PMOS transistor
being coupled to a first node, a second PMOS transistor coupled between the first node and the anode electrode of the
organic light emitting diode, a gate terminal of the second PMOS transistor receiving a compensation control signal, a
first capacitor coupled between a second node and the first node, a second capacitor coupled between the first power
voltage and the second node, a third PMOS transistor coupled between a data line and the second node, a gate terminal
of the third PMOS transistor receiving the compensation control signal, a fourth PMOS transistor coupled between a
third node and the second node, a gate terminal of the fourth PMOS transistor receiving an emission control signal, a
third capacitor coupled between the third node and the gate terminal of the third PMOS transistor, and a fifth PMOS
transistor coupled between the data line and the third node, a gate terminal of the fifth PMOS transistor being coupled
to a scan line.

[0004] The circuit may be configured to alternately perform a first display operation for displaying a left image and a
second display operation for displaying a right image, the first display operation and the second display operation being
performed based on a simultaneous emission method.

[0005] The first display operation may include a first preliminary data writing operation, a first reset operation, a first
threshold voltage compensation operation, a first data writing operation, and a first emission operation, and the second
display operation may include a second preliminary data writing operation, a second reset operation, a second threshold
voltage compensation operation, a second data writing operation, and a second emission operation.

[0006] The circuit may be configured to simultaneously perform the first emission operation and the second preliminary
data writing operation, and may be configured to simultaneously perform the second emission operation and the first
preliminary data writing operation.

[0007] While the first preliminary data writing operation is performed, the fourth PMOS transistor may turn off, and a
first image data that is applied through the data line may be stored in the third capacitor when the fifth PMOS transistor
turns on in response to a scan signal that is applied through the scan line, and, while the second preliminary data writing
operation is performed, the fourth PMOS transistor may turn off, and a second image data that is applied through the
data line may be stored in the third capacitor when the fifth PMOS transistor turns on in response to the scan signal that
is applied through the scan line.

[0008] While the first reset operation is performed, the second through fourth PMOS transistors may turn off, the
second power voltage may have a high voltage level, and the first power voltage may have a low voltage level, and,
while the second reset operation is performed, the second through fourth PMOS transistors may turn off, the second
power voltage may have a high voltage level, and the first power voltage may have a low voltage level.

[0009] While the first threshold voltage compensation operation is performed, the fourth PMOS transistor may turn
off, the second and third PMOS transistors may turn on, the second power voltage may have a high voltage level, and
the first power voltage may have a high voltage level, and, while the second threshold voltage compensation operation
is performed, the fourth PMOS transistor may turn off, the second and third PMOS transistors may turn on, the second
power voltage may have a high voltage level, and the first power voltage may have a high voltage level.

[0010] While the first data writing operation is performed, the fourth PMOS transistor may turn on, the second and
third PMOS transistors may turn off, the second power voltage may have a high voltage level, and the first power voltage



10

15

20

25

30

35

40

45

50

55

EP 2 642 476 A1

may have a high voltage level, and, while the second data writing operation is performed, the fourth PMOS transistor
may turn on, the second and third PMOS transistors may turn off, the second power voltage may have a high voltage
level, and the first power voltage may have a high voltage level.

[0011] While the first emission operation is performed, the second through fourth PMOS transistors may turn off, the
second power voltage may have a low voltage level, and the first power voltage may have a high voltage level, and,
while the second emission operation is performed, the second through fourth PMOS transistors may turn off, the second
power voltage may have a low voltage level, and the first power voltage may have a high voltage level.

[0012] Thefirstdisplay operation may furtherinclude afirst off-bias applying operation, and the second display operation
may further include a second off-bias applying operation.

[0013] While the first off-bias applying operation is performed, the fourth PMOS transistor may turn off, the second
and third PMOS transistors may turn on, the second power voltage may have a high voltage level, and the first power
voltage may have a low voltage level, and, while the second off-bias applying operation is performed, the fourth PMOS
transistor may turn off, the second and third PMOS transistors may turn on, the second power voltage may have a high
voltage level, and the first power voltage may have a low voltage level.

[0014] Thecircuit may furtherinclude afourth capacitor coupled between the anode electrode and the cathode electrode
of the organic light emitting diode.

[0015] Embodiments are also directed to a pixel circuit, including an organic light emitting diode, a cathode electrode
of the organic light emitting diode being coupled to a second power voltage, a first PMOS transistor coupled between a
first power voltage and an anode electrode of the organic light emitting diode, a gate terminal of the first PMOS transistor
being coupled to a first node, a second PMOS transistor coupled between the first node and the anode electrode of the
organic light emitting diode, a gate terminal of the second PMOS transistor receiving a compensation control signal, a
first capacitor coupled between a second node and the first node, a second capacitor coupled between the first power
voltage and the second node, a third PMOS transistor coupled between a data line and the second node, a gate terminal
of the third PMOS transistor receiving the compensation control signal, a fourth PMOS transistor coupled between a
third node and the second node, a gate terminal of the fourth PMOS transistor receiving an emission control signal, a
third capacitor coupled between the third node and a sustain power voltage, and a fifth PMOS transistor coupled between
the data line and the third node, a gate terminal of the fifth PMOS transistor being coupled to a scan line.

[0016] The circuit may be configured to alternately perform a first display operation for displaying a left image and a
second display operation for displaying a right image, the first display operation and the second display operation being
performed based on a simultaneous emission method.

[0017] The first display operation may include a first preliminary data writing operation, a first reset operation, a first
threshold voltage compensation operation, a first data writing operation, and a first emission operation, and the second
display operation may include a second preliminary data writing operation, a second reset operation, a second threshold
voltage compensation operation, a second data writing operation, and a second emission operation.

[0018] The circuit may be configured to simultaneously perform the first emission operation and the second preliminary
data writing operation, and may be configured to simultaneously perform the second emission operation and the first
preliminary data writing operation.

[0019] Thefirstdisplay operation may further include afirst off-bias applying operation, and the second display operation
may further include a second off-bias applying operation.

[0020] Thecircuitmay furtherinclude afourth capacitor coupled between the anode electrode and the cathode electrode
of the organic light emitting diode.

[0021] Embodiments are also directed to a pixel circuit, including an organic light emitting diode, an anode electrode
of the organic light emitting diode being coupled to a first power voltage, a first NMOS transistor coupled between a
second power voltage and a cathode electrode of the organic light emitting diode, a gate terminal of the first NMOS
transistor being coupled to a first node, a second NMOS transistor coupled between the first node and the cathode
electrode of the organic light emitting diode, a gate terminal of the second NMOS transistor receiving a compensation
control signal, a first capacitor coupled between a second node and the first node, a second capacitor coupled between
the second power voltage and the second node, a third NMOS transistor coupled between a data line and the second
node, a gate terminal of the third NMOS transistor receiving the compensation control signal, a fourth NMOS transistor
coupled between a third node and the second node, a gate terminal of the fourth NMOS transistor receiving an emission
control signal, a third capacitor coupled between the third node and the gate terminal of the third NMOS transistor, and
a fifth NMOS transistor coupled between the data line and the third node, a gate terminal of the fifth NMOS transistor
being coupled to a scan line.

[0022] Embodiments are also directed to a pixel circuit, including an organic light emitting diode, an anode electrode
of the organic light emitting diode being coupled to a first power voltage, a first NMOS transistor coupled between a
second power voltage and a cathode electrode of the organic light emitting diode, a gate terminal of the first NMOS
transistor being coupled to a first node, a second NMOS transistor coupled between the first node and the cathode
electrode of the organic light emitting diode, a gate terminal of the second NMOS transistor receiving a compensation
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control signal, a first capacitor coupled between a second node and the first node, a second capacitor coupled between
the second power voltage and the second node, a third NMOS transistor coupled between a data line and the second
node, a gate terminal of the third NMOS transistor receiving the compensation control signal, a fourth NMOS transistor
coupled between a third node and the second node, a gate terminal of the fourth NMOS transistor receiving an emission
control signal, a third capacitor coupled between the third node and a sustain power voltage, and a fifth NMOS transistor
coupled between the data line and the third node, a gate terminal of the fifth NMOS transistor being coupled to a scan line.
[0023] Embodiments are also directed to an organic light emitting display device, including a pixel unit having a plurality
of pixel circuits, each pixel circuit of the plurality of pixel circuits being the pixel circuit according to an embodiment, a
scan driving unit configured to provide a scan signal to the pixel circuits, a data driving unit configured to provide a data
signal to the pixel circuits, a control signal generating unit configured to provide the emission control signal and the
compensation control signal to the pixel circuits, a power unit configured to provide the first power voltage and the second
power voltage to the pixel units, and a timing control unit configured to control the scan driving unit, the data driving unit,
the control signal generating unit, and the power unit.

[0024] Each pixel circuit of the plurality of pixel circuits may be configured to alternately perform a first display operation
for displaying a left image and a second display operation for displaying a right image, the first display operation and
the second display operation being performed based on a simultaneous emission method.

[0025] The first display operation may include a first preliminary data writing operation, a first reset operation, a first
threshold voltage compensation operation, a first data writing operation, and a first emission operation, the second
display operation may include a second preliminary data writing operation, a second reset operation, a second threshold
voltage compensation operation, a second data writing operation, and a second emission operation, and each pixel
circuit of the plurality of pixel circuits may be configured to simultaneously perform the first emission operation and the
second preliminary data writing operation, and may be configured to simultaneously perform the second emission
operation and the first preliminary data writing operation.

[0026] Thefirstdisplay operation may furtherinclude afirst off-bias applying operation, and the second display operation
may further include a second off-bias applying operation.

[0027] Embodiments are also directed to an organic light emitting display device, including a pixel unit having a plurality
of pixel circuits, each pixel circuit of the plurality of pixel circuits being the pixel circuit according to another embodiment,
a scan driving unit configured to provide a scan signal to the pixel circuits, a data driving unit configured to provide a
data signal to the pixel circuits, a control signal generating unit configured to provide the emission control signal and the
compensation control signal to the pixel circuits, a power unit configured to provide the first power voltage, the second
power voltage, and the sustain power voltage to the pixel units, and a timing control unit configured to control the scan
driving unit, the data driving unit, the control signal generating unit, and the power unit.

[0028] Each pixel circuit of the plurality of pixel circuits may be configured to alternately perform a first display operation
for displaying a left image and a second display operation for displaying a right image, the first display operation and
the second display operation being performed based on a simultaneous emission method.

[0029] The first display operation may include a first preliminary data writing operation, a first reset operation, a first
threshold voltage compensation operation, a first data writing operation, and a first emission operation, the second
display operation may include a second preliminary data writing operation, a second reset operation, a second threshold
voltage compensation operation, a second data writing operation, and a second emission operation, and each pixel
circuit of the plurality of pixel circuits may be configured to simultaneously perform the first emission operation and the
second preliminary data writing operation, and may be configured to simultaneously perform the second emission op-
eration and the first preliminary data writing operation.

[0030] Thefirstdisplay operation may furtherinclude afirst off-bias applying operation, and the second display operation
may further include a second off-bias applying operation.

[0031] Embodiments are also directed to a method of driving a pixel circuit, including simultaneously performing a first
emission operation of a first display operation for displaying a left image and a second preliminary data writing operation
of a second display operation for displaying a right image, sequentially performing a second reset operation, a second
threshold voltage compensation operation, and a second data writing operation of the second display operation after
the first emission operation is completed, simultaneously performing a second emission operation of the second display
operation and a first preliminary data writing operation of the first display operation, and sequentially performing a first
reset operation, a first threshold voltage compensation operation, and a first data writing operation of the first display
operation after the second emission operation is completed.

[0032] The method may further include performing a first off-bias applying operation of the first display operation prior
to the first reset operation of the first display operation, and performing a second off-bias applying operation of the second
display operation prior to the second reset operation of the second display operation.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Features will become apparent to those of skill in the art by describing in detail exemplary embodiments with
reference to the attached drawings in which;

[0034] FIG. 1 illustrates a circuit diagram of a pixel circuit according to an exemplary embodiment.

[0035] FIG. 2 illustrates a diagram of an example in which an organic light emitting display device implements a
stereoscopic image based on a simultaneous emission method.

[0036] FIG. 3 illustrates a diagram of an example in which a stereoscopic image is implemented by an organic light
emitting display device having the pixel circuit of FIG. 1.

[0037] FIGS. 4A through 4E illustrate timing diagrams of an example operation of the pixel circuit of FIG. 1.

[0038] FIG. 5 illustrates a timing diagram of another example operation of the pixel circuit of FIG. 1.

[0039] FIG. 6 illustrates a circuit diagram of a pixel circuit according to an exemplary embodiment.

[0040] FIG. 7 illustrates a circuit diagram of a pixel circuit according to an exemplary embodiment.

[0041] FIGS. 8A through 8E illustrate timing diagrams of an example operation of the pixel circuit of FIG. 7.

[0042] FIG. 9illustrates a circuit diagram of a pixel circuit according to an exemplary embodiment.

[0043] FIG. 10 illustrates a flow chart of a method of driving a pixel circuit according to an exemplary embodiment.
[0044] FIG. 11 illustrates a flow chart of a method of driving a pixel circuit according to an exemplary embodiment.
[0045] FIG. 12 illustrates a block diagram of an organic light emitting display device according to an exemplary em-
bodiment.

[0046] FIG. 13 illustrates a diagram of a stereoscopic image display system employing a shutter glasses method,
which includes an organic light emitting display device of FIG. 12.

[0047] FIG. 14 illustrates a diagram of a stereoscopic image display system employing a parallax barrier method,
which includes an organic light emitting display device of FIG. 12.

[0048] FIG. 15illustrates a block diagram of an electric device having an organic light emitting display device of FIG. 12.

DETAILED DESCRIPTION

[0049] Exemplary embodiments will be described hereinafter with reference to the accompanying drawings; however,
they may be embodied in different forms and should not be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclosure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art.

[0050] In the drawing figures, the dimensions of layers and regions may be exaggerated for clarity of illustration. Like
reference numerals refer to like elements throughout.

[0051] It 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.

[0052] 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 intervening
elements present. Other words used to describe the relationship between elements should be interpreted in a like fashion
(e.g., "between" versus "directly between," "adjacent" versus "directly adjacent," etc.).

[0053] The terminology used herein is for the purpose of describing particular exemplary 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 understood
that the terms "comprises" and/or "comprising," when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements, components, and/or groups thereof.

[0054] Unlessotherwise defined, allterms (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.

[0055] FIG. 1 illustrates a circuit diagram of a pixel circuit according to exemplary embodiments.

[0056] Referring to FIG. 1, the pixel circuit 100 may include an organic light emitting diode OLED, first through fifth p-
channel metal oxide semiconductor (PMOS) transistors PT1 through PT5, and first through third capacitors C1 through
C3. The pixel circuit 100 may have a 5T-3C structure (i.e., a structure having five transistors and three capacitors). In
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an example embodiment, the pixel circuit 100 may further include a fourth capacitor C4 coupled between an anode
electrode and a cathode electrode of the organic light emitting diode OLED. The fourth capacitor C4 may be an auxiliary
capacitor.

[0057] The organic light emitting diode OLED may be coupled between a second power voltage ELVSS and the first
PMOQOS transistor PT1. In detail, a cathode electrode of the organic light emitting diode OLED may be coupled to the
second power voltage ELVSS, and an anode electrode of the organic light emitting diode OLED may be coupled to a
first terminal of the first PMOS transistor PT1. The organic light emitting diode OLED may emit light based on a current
that is controlled by the first PMOS transistor PT1. The first PMOS transistor PT1 may be coupled between a first power
voltage ELVDD and the anode electrode of the organic light emitting diode OLED. A gate terminal of the first PMOS
transistor PT1 may be coupled to a first node N1. The first PMOS transistor PT1 may be a driving transistor that controls
a current flowing through the organic light emitting diode OLED. As illustrated in FIG. 1, the first node N1 is a node at
which a first terminal of the first capacitor C1, a first terminal of the second PMOS transistor PT2, and the gate terminal
of the first PMOS transistor PT1 are coupled to each other. The second PMOS transistor PT2 may be coupled between
the first node N1 and the anode electrode of the organic light emitting diode OLED. A gate terminal of the second PMOS
transistor PT2 may receive a compensation control signal TCS. In detail, the first terminal of the second PMOS transistor
PT2 may be coupled to the first node N1, and a second terminal of the second PMOS transistor PT2 may be coupled
to the first terminal of the first PMOS transistor PT1. Thus, when the second PMOS transistor PT2 turns on in response
to the compensation control signal TCS, the first PMOS transistor PT1 may be diode-coupled.

[0058] The first capacitor C1 may be coupled between the first node N1 and a second node N2. In detail, the first
terminal of the first capacitor C1 may be coupled to the first node N1, and a second terminal of the first capacitor C1
may be coupled to the second node N2. The first capacitor C1 may be a threshold voltage compensation capacitor. As
illustrated in FIG. 1, the second node N2 is a node at which a second terminal of the first capacitor C1, a first terminal
of the second capacitor C2, a first terminal of the third PMOS transistor PT3, and a first terminal of the fourth PMOS
transistor PT4 are coupled to each other. The second capacitor C2 may be coupled between the first power voltage
ELVDD and the second node N2. The second capacitor C2 may be a storage capacitor. In detail, the first terminal of
the second capacitor C2 may be coupled to the second node N2, and a second terminal of the second capacitor C2
may be coupled to the first power voltage ELVDD. The third PMOS transistor PT3 may be coupled between a data line
DL and the second node N2. A gate terminal of the third PMOS transistor PT3 may receive the compensation control
signal TCS. In detail, the first terminal of the third PMOS transistor PT3 may be coupled to the second node N2, a second
terminal of the third PMOS transistor PT3 may be coupled to the data line DL, and the gate terminal of the third PMOS
transistor PT3 may be coupled to the gate terminal of the second PMOS transistor PT2. The fourth PMOS transistor
PT4 may be coupled between a third node N3 and the second node N2. A gate terminal of the fourth PMOS transistor
PT4 may receive an emission control signal ECS. In detail, the first terminal of the fourth PMOS transistor PT4 may be
coupled to the second node N2, and a second terminal of the fourth PMOS transistor PT4 may be coupled to the third
node N3. Asiillustrated in FIG. 1, the third node N3 is a node at which the second terminal of the fourth PMOS transistor
PT4, afirst terminal of the fifth PMOS transistor PT5, and a first terminal of the third capacitor C3 are coupled to each other.
[0059] The third capacitor C3 may be coupled between the third node N3 and the gate terminal of the third PMOS
transistor PT3. In detail, the first terminal of the third capacitor C3 may be coupled to the third node N3, and a second
terminal of the third capacitor C3 may be coupled to the gate terminal of the third PMOS transistor PT3. The fifth PMOS
transistor PT5 may be coupled between the data line DL and the third node N3. A gate terminal of the fith PMOS
transistor PT5 may be coupled to a scan line SL. In detail, the first terminal of the fith PMOS transistor PT5 may be
coupled to the third node N3, a second terminal of the fifth PMOS transistor PT5 may be coupled to the data line DL,
and the gate terminal of the fifth PMOS transistor PT5 may be coupled to the scan line SL. The data line DL may be
coupled to a data driving unit of an organic light emitting display device to provide a data signal (e.g., left image data or
right image data). In addition, the scan line SL may be coupled to a scan driving unit of the organic light emitting display
device to provide a scan signal. As described above, the pixel circuit 100 may have a 5T-3C structure that includes the
organic light emitting diode OLED, the first through fifth PMOS transistors PT1 through PT5, and the first through third
capacitors C1 through C3. An organic light emitting display device having the pixel circuit 100 may implement a stere-
oscopic image by alternately displaying a left image and a right image based on a simultaneous emission method. For
example, the right image data may be sequentially written into each pixel circuit 100 of the organic light emitting display
device while the left image is simultaneously displayed by each pixel circuit 100 of the organic light emitting display
device. Similarly, the left image data may be sequentially written into each pixel circuit 100 of the organic light emitting
display device while the right image is simultaneously displayed by each pixel circuit 100 of the organic light emitting
display device.

[0060] As illustratedin FIG. 1, the pixel circuit 100 may include a first region FA and a second region SA. In the following
description, the first region FA includes the third capacitor C3 and the fifth PMOS transistor PT5, and the second region
SA includes the first and second capacitors C1 and C2 and the first through fourth PMOS transistors PT1 through PT4.
When the fourth PMOS transistor PT4 turns on, the first region FA may be coupled to the second region SA. When the
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fourth PMOS transistor PT4 turns off, the first region FA may be separated from the second region SA. In detail, when
the fourth PMOS transistor PT4 turns on, the first region FA may be coupled to the second region SA in the pixel circuit
100. As aresult, a data signal (e.g., the left image data or the right image data) stored in the third capacitor C3 may be
transferred to the second region SA. On the other hand, when the fourth PMOS transistor PT4 turns off, the first region
FA may be separated from the second region SA in the pixel circuit 100. As a result, the first region FA and the second
region SA may simultaneously perform respective operations. In detail, an emission operation may be performed in the
second region SA while a preliminary data writing operation is performed in the first region FA. Thus, an operation of
the first region FA may be independent from an operation of the second region SA. For example, when the fourth PMOS
transistor PT4 turns off in response to the emission control signal ECS, the first image (e.g., the left image or the right
image) may be displayed by the first and second PMOS transistors PT1 and PT2, the first and second capacitors C1
and C2, and the organic light emitting diode OLED (i.e., an operation of the second region SA). At the same time, the
second image data (e.g., the rightimage data or the left image data) input through the data line DL may be stored in the
third capacitor C3 when the fifth PMOS transistor PT5 turns on in response to a scan signal input through the scan line
SL (i.e., an operation of the first region FA). Hereinafter, an operation of the pixel circuit 100 will be described in detail.
[0061] FIG. 2 illustrates a diagram of an example in which an organic light emitting display device implements a
stereoscopic image based on a simultaneous emission method.

[0062] FIG. 2 shows how a stereoscopic image is implemented by alternately displaying a left image L_IMG and a
right image R_IMG based on a simultaneous emission method. In detail, a stereoscopic image may be implemented by
providing the left image L_IMG and the right image R_IMG to a left eye and a right eye, respectively. For example, in
case of a shutter glasses method, a stereoscopic image may be implemented by opening a left shutter of shutter glasses
while the left image L_IMG is displayed, and by opening a right shutter of shutter glasses while the right image R_IMG
is displayed. Here, these operations may be performed (i.e., repeated) very fast to prevent a viewer from noticing a
timing difference between the operations. The viewer sees a stereoscopic image by sequentially watching the left image
L_IMG and the rightimage R_IMG.

[0063] By comparison, for a sequential emission method, a black image B_IMG is inserted between a left image L_
IMG and a rightimage R_IMG when sequentially displaying the leftimage L_IMG and the rightimage R_IMG. The black
image B_IMG is inserted to separate the right image R_IMG from the left image L_IMG. As a result, due to the black
image B_IMG, a luminance may be decreased and power consumption may be increased.

[0064] As illustrated in FIG. 2, an organic light emitting display device having the pixel circuit 100 of FIG. 1 according
to an embodiment may display the left image L_IMG and the right image R_IMG based on a simultaneous emission
method. As a result, a time in which the black image B_IMG is displayed between the left image L_IMG and the right
image R_IMG may be reduced or eliminated. In addition, the pixel circuit 100 of FIG. 1 has a structure in which the first
region FA and the second region SA may be separated from each other by the fourth PMOS transistor PT4. Thus, the
organic light emitting display device having the pixel circuit 100 of FIG. 1 may write right image data into the pixel circuit
100 of FIG. 1 while performing an emission operation of the left image L_IMG, and may write left image data into the
pixel circuit of FIG. 1 while performing an emission operation of the right image R_IMG. As a result, the organic light
emitting display device having the pixel circuit 100 of FIG. 1 may operate at a high speed, which may thus allow an
operating frequency of the organic light emitting display device having the pixel circuit 100 of FIG. 1 to be reduced.
[0065] As described above, embodiments may provide an improvementin luminance by reducing or eliminating a time
in which the black image B_IMG is displayed in the organic light emitting display device having the pixel circuit 100 of
FIG. 1. In addition, the right image data may be stored while an emission operation of the leftimage L_IMG is performed,
and left image data may be stored when an emission operation of the right image R_IMG is performed, and thus an
operating speed may be improved in the organic light emitting display device having the pixel circuit 100 of FIG. 1.
[0066] A general organic light emitting display device that sequentially repeats (i.e., displays) the left image L_IMG of
60Hz, the black image B_IMG of 60Hz, the right image R_IMG of 60Hz, and the black image B_IMG of 60Hz may use
an operating speed of 240Hz to implement a stereoscopic image. By comparison, the organic light emitting display
device having the pixel circuit 100 of FIG. 1 may sequentially repeat (i.e., displays) the left image L_IMG of 60Hz and
the right image R_IMG of 60Hz, and thus may use an operating speed of 120Hz to implement a stereoscopic image.
Further, the organic light emitting display device having the pixel circuit 100 of FIG. 1 may obtain a data charging time
two times longer than the general organic light emitting display device, may increase a lifetime (e.g., by reducing a peak
current by half), and may reduce power consumption by half (e.g., by improving luminance).

[0067] The pixel circuit 100 of FIG. 1 may sequentially perform a preliminary data writing operation, a reset operation,
a threshold voltage compensation operation, a data writing operation, and an emission operation to display the leftimage
L_IMG or the right image R_IMG (i.e., one frame) based on a simultaneous emission method. The preliminary data
writing operation may be sequentially performed (by each scan line) for all pixel circuits 100 of the organic light emitting
display device, whereas the reset operation, the threshold voltage compensation operation, the data writing operation,
and/or the emission operation may be simultaneously performed for all pixel circuits 100 of the organic light emitting
display device.
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[0068] FIG. 3 illustrates a diagram of an example in which a stereoscopic image is implemented by an organic light
emitting display device having the pixel circuit of FIG. 1.

[0069] FIG. 3 shows how a stereoscopic image is implemented by alternately performing a first display operation for
displaying a first image (e.g., a leftimage L_IMG) and a second display operation for displaying a second image (e.g.,
arightimage R_IMG). The first display operation and the second display operation may be performed in the pixel circuit
100 of FIG. 1 based on a simultaneous emission method.

[0070] The first display operation for displaying the first image L_IMG may include a first preliminary data writing
operation FPDP, a first reset operation FIP, a first threshold voltage compensation operation FVP, a first data writing
operation FWP, and a first emission operation FEP. The second display operation for displaying the second image R_
IMG may include a second preliminary data writing operation SPDP, a second reset operation SIP, a second threshold
voltage compensation operation SVP, a second data writing operation SWP, and a second emission operation SEP.
The first emission operation FEP of the first display operation and the second preliminary data writing operation SPDP
of the second display operation may be simultaneously performed in the pixel circuit 100 of FIG. 1. Similarly, the second
emission operation SEP of the second display operation and the first preliminary data writing operation FPDP of the first
display operation may be simultaneously performed in the pixel circuit 100 of FIG. 1. Thus, the first emission operation
FEP of the first display operation may overlap the second preliminary data writing operation SPDP of the second display
operation, and the second emission operation SEP of the second display operation may overlap the first preliminary
data writing operation FPDP of the first display operation.

[0071] As illustrated in FIG. 3, a viewer may sequentially and repeatedly watch the leftimage L_IMG, the black image
B_IMG, the right image R_IMG, and the black image B_IMG. Here, since these operations may be performed (i.e.,
repeated) very fast so that the viewer does not notice a timing difference between these operations. The viewer may
see a stereoscopic image by sequentially and repeatedly watching the left image L_IMG, the black image B_IMG, the
right image R_IMG, and the black image B_IMG. For convenience of descriptions, it is illustrated in FIG. 3 that a time
in which the black image B_IMG is displayed is relatively long. However, a time in which the black image B_IMG is
displayed may in practice be much shorter than a time in which the left image L_IMG is displayed and a time in which
the right image R_IMG is displayed because the first display operation for displaying the left image L_IMG and the
second display operation for displaying the right image R_IMG may be performed based on a simultaneous emission
method. According to certain embodiments, a ratio of the time in which the black image B_IMG is displayed and the
time in which the leftimage L_IMG or the right image R_IMG are displayed is less than 1/2. More preferably, said ratio
may be less than 1/3 and even more preferably less than 1/10. As a result, the organic light emitting display device
having the pixel circuit 100 of FIG. 1 may improve luminance and may reduce an operating frequency. Hereinafter, an
operation of the pixel circuit 100 of FIG. 1 will be described in detail with reference to FIGS. 4A through 4E.

[0072] FIGS. 4A through 4E illustrate timing diagrams of an example operation of the pixel circuit of FIG. 1.

[0073] Afirstdisplay operation for displaying a firstimage (e.g., a leftimage) may include a first preliminary data writing
operation FPDP, a first reset operation FIP, a first threshold voltage compensation operation FVP, a first data writing
operation FWP, and a first emission operation FEP. Similarly, a second display operation for displaying a second image
(e.g., a right image) may include a second preliminary data writing operation SPDP, a second reset operation SIP, a
second threshold voltage compensation operation SVP, a second data writing operation SWP, and a second emission
operation SEP.

[0074] For convenience of description, FIGS. 4A through 4E, focus on the first display operation for displaying the first
image.

[0075] Referring to FIGS. 4A-4E, the first preliminary data writing operation FPDP, the first reset operation FIP, the
first threshold voltage compensation operation FVP, the first data writing operation FWP, and the first emission operation
FEP of the first display operation may respectively correspond to a first preliminary data writing period PA, a first reset
period PB, a first threshold voltage compensation period PC, a first data writing period PD, and a first emission period
PE (similarly, the second preliminary data writing operation SPDP, the second reset operation SIP, the second threshold
voltage compensation operation SVP, the second data writing operation SWP, and the second emission operation SEP
may respectively correspond to a second preliminary data writing period PA, a second reset period PB, a second threshold
voltage compensation period PC, a second data writing period PD, and a second emission period PE). Thus, the present
inventive concept may be applied to a stereoscopic image display system employing a shutter glasses method, a
stereoscopic image display system employing a parallax barrier method, etc.

[0076] The preliminary data writing operation (i.e., the first preliminary data writing operation FPDP or the second
preliminary data writing operation SPDP) may be sequentially performed for all pixel circuits 100 of the organic light
emitting display device by each scan line SL, whereas the reset operation (i.e., the first reset operation FIP or the second
reset operation SIP), the threshold voltage compensation operation (i.e., the first threshold voltage compensation oper-
ation FVP or the second threshold voltage compensation operation SVP), the data writing operation (i.e., the first data
writing operation FWP or the second data writing operation SWP), and/or the emission operation (i.e., the first emission
operation FEP or the second emission operation SEP) may be simultaneously performed for all pixel circuits 100 of the
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organic light emitting display device.

[0077] In an example embodiment, a first power voltage ELVDD may have a plurality of voltage levels, and a second
power voltage ELVSS may have a fixed voltage level (e.g., 0V). In this case, a structure for providing the second power
voltage ELVSS may be simplified because the second power voltage ELVSS has a fixed voltage level. However, a
structure for providing the first power voltage ELVDD may be complicated because the first power voltage ELVDD has
a plurality of voltage levels (e.g., a negative voltage level may be needed). In another example embodiment, the first
power voltage ELVDD may have a plurality of voltage levels, and the second power voltage ELVSS may also have a
plurality of voltage levels. In this case, driving signal waveforms may be simplified. However, a structure for providing
the first power voltage ELVDD and a structure for providing the second power voltage ELVSS may be complicated. In
still another example embodiment, the first power voltage ELVDD may have a fixed voltage level (e.g., 12V), and the
second power voltage may have a plurality of voltage levels. In this case, a structure for providing the first power voltage
ELVDD may be simplified because the first power voltage ELVDD has a fixed voltage level. However, a structure for
providing the second power voltage ELVSS may be complicated because the second power voltage ELVSS has a
plurality of voltage levels (e.g., a positive voltage level may be needed). Thus, the first power voltage ELVDD and the
second power voltage ELVSS may be determined according to required conditions. For convenience, in the following
description, the first power voltage ELVDD and the second power voltage ELVSS have a high voltage level or a low
voltage level.

[0078] Referringto FIG. 4A, the first preliminary data writing operation FPDP may be performed in the first preliminary
data writing period PA. As described above, the first preliminary data writing operation FPDP of the first display operation
for displaying the first image and the second emission operation SEP of the second display operation for displaying the
second image may be simultaneously performed. Thus, the second image may be displayed based on second image
data stored in each pixel circuit 100 while firstimage data DATA is written into each pixel circuit 100 in the first preliminary
data writing period PA. In detail, in the first preliminary data writing period PA, the first power voltage ELVDD may have
a high voltage level, and the second power voltage ELVSS may have a logic low level. In addition, the emission control
signal ECS may have a high voltage level, and the compensation control signal TCS may also have a high voltage level.
Thus, the third and fourth PMOS transistors PT3 and PT4 may turn off in the pixel circuit 100 of FIG. 1. When the fourth
PMOS transistor PT4 turns off, the first region FA may be separated from the second region SA in the pixel circuit 100
of FIG. 1, and an operation of the first region FA may be independent from an operation of the second region SA. As a
result, in the first region FA, when the fifth PMOS transistor PT5 turns on in response to a scan signal that is applied
through the scan line SL, the first image data DATA that is applied through the data line DL may be stored in the third
capacitor C3. At the same time, in the second region SA, the organic light emitting diode OLED may emit light based
on a current flowing from the first power voltage ELVDD having a high voltage level to the second power voltage ELVSS
having a low voltage level.

[0079] The first power voltage ELVDD, the second power voltage ELVSS, the emission control signal ECS, and the
compensation control signal TCS may be simultaneously applied to all pixel circuits 100 of the organic light emitting
display device. On the other hand, the firstimage data DATA may be sequentially applied to all pixel circuits 100 of the
organic light emitting display device (i.e., when the fifth PMOS transistor PT5 turns on in response to a scan signal SCAN
(n) having a low voltage level (see FIG. 1)). Referring to FIG. 4A, the first power voltage ELVDD, the second power
voltage ELVSS, the emission control signal ECS, and the compensation control signal TCS may be simultaneously
applied to all pixel circuits 100 in all periods PA, PB, PC, PD, and PE, whereas the first image data DATA may be
sequentially applied to all pixel circuits 100 only in the first preliminary data writing period PA. Thus, the first preliminary
data writing operation FPDP of the first display operation may be sequentially performed for all pixel circuits 100, and
the second emission operation SEP of the second display operation may be simultaneously performed for all pixel circuits
100.

[0080] As described above, in the organic light emitting display device having the pixel circuit 100 of FIG. 1, while the
second image (i.e., the right image or the left image) is displayed by each pixel circuit 100, the first image data DATA
(i.e., the leftimage data or the right image data) may be stored in the third capacitor C3 of each pixel circuit 100. Similarly,
while the first image (i.e., the left image or the right image) is displayed by each pixel circuit 100, the second image data
DATA (i.e., the right image data or the left image data) may be stored in the third capacitor C3 of each pixel circuit 100.
[0081] Referring to FIG. 4B, the first reset operation FIP may be performed in the first reset period PB. In detail, in the
first reset period PB, the first power voltage ELVDD may have a low voltage level, and the second power voltage ELVSS
may have a high voltage level. In addition, the emission control signal ECS may have a high voltage level, and the
compensation control signal TCS may also have a high voltage level. Thus, the third and fourth PMOS transistors PT3
and PT4 may turn off in the pixel circuit 100 of FIG. 1. When the fourth PMOS transistor PT4 turns off, the first region
FA may be separated from the second region SA in the pixel circuit 100 of FIG. 1 and operation of the first region FA
may be independent from an operation of the second region SA. The second power voltage ELVSS is higher than the
first power voltage ELVDD. Thus, the first reset operation FIP may be performed in the second region SA, and an anode
electrode of the organic light emitting diode OLED may be initialized to have the second power voltage ELVSS, such
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that the pixel circuit 100 of FIG. 1 may be initialized and reset in the first reset period PB. The first power voltage ELVDD,
the second power voltage ELVSS, the emission control signal ECS, and the compensation control signal TCS may be
simultaneously applied to all pixel circuits 100 of the organic light emitting display device. Thus, referring to FIG. 4B, the
first reset operation FIP of the first display operation may be simultaneously performed for all pixel circuits 100 of the
organic light emitting display device.

[0082] Referring to FIG. 4C, the first threshold voltage compensation operation FVP may be performed in the first
threshold voltage compensation period PC. In detail, in the first threshold voltage compensation period PC, the first
power voltage ELVDD may have a high voltage level, and the second power voltage ELVSS may also have a high
voltage level. In addition, the emission control signal ECS may have a high voltage level, and the compensation control
signal TCS may have a low voltage level. Thus, in the pixel circuit 100 of FIG. 1, the second and third PMOS transistors
PT2 and PT3 may turn on, and the fourth and fifth PMOS transistors PT4 and PT5 may turn off. When the fourth PMOS
transistor PT4 turns off, the first region FA may be separated from the second region SA in the pixel circuit 100 of FIG.
1, and an operation of the first region FA may be independent from an operation of the second region SA. As a result,
a gate terminal of the first PMOS transistor PT1 may have a voltage ELVDD-Vth (generated by subtracting a threshold
voltage Vth of the first PMOS transistor PT1 from the first power voltage ELVDD). In addition, a first voltage Vo (i.e., a
specific high voltage) may be stored in the second capacitor C2. The first power voltage ELVDD, the second power
voltage ELVSS, the emission control signal ECS, and the compensation control signal TCS may be simultaneously
applied to all pixel circuits 100 of the organic light emitting display device. Thus, the first threshold voltage compensation
operation FVP of the first display operation may be simultaneously performed for all pixel circuits 100 of the organic
light emitting display device.

[0083] Referring to FIG. 4D, the first data writing operation FWP may be performed in the first data writing period PD.
In detail, in the first data writing period PD, the first power voltage ELVDD may have a high voltage level, and the second
power voltage ELVSS may also have a high voltage level. In addition, the emission control signal ECS may have a low
voltage level, and the compensation control signal TCS may have a high voltage level. Thus, in the pixel circuit 100 of
FIG. 1, the fourth and fifth PMOS transistors PT4 and PT5 may turn on, and the second and third PMOS transistors PT2
and PT3 may turn off. When the fourth PMOS transistor PT4 turns on, the first region FA may be coupled to the second
region SA in the pixel circuit 100 of FIG. 1 and, when the first region FA is coupled to the second region SA, the first
image data DATA that is stored in the third capacitor C3 by the first preliminary data writing operation FPDP may be
transferred to the second region SA. As a result, a voltage of a gate terminal (i.e., the first node N1) of the first PMOS
transistor PT1 may be changed by the first image data DATA. In detail, when the first image data DATA is provided to
the second region SA, a voltage of the gate terminal (i.e., the first node N1) of the first PMOS transistor PT1 may be
determined according to [Expression 1] and [Expression 2] below.

[Expression 1]

C1HOLD ) VDATA + (CST + C1VTH) ) VO
CHOLD + C1ST + CVTH

Vg =

[0084] (where, Veff denotes a voltage corresponding to an effective data, Cpg p denotes a capacitance of the third
capacitor C3, VDATA denotes a voltage corresponding to the firstimage data DATA, CST denotes a capacitance of the
second capacitor C2, C,; denotes a capacitance of the first capacitor C1, and Vo denotes the first voltage stored in
the second capacitor C2.)

[Expression 2]
Vorr =Vemwp =V + (Veff -V)

[0085] (where, VGTIdenotes a voltage of the gate terminal of the first PMOS transistor PT1, Vg | \,pp denotes a voltage
corresponding to the first power voltage ELVDD, and V4 denotes a threshold voltage of the first PMOS transistor PT1.)
[0086] Referring to FIG. 4E, the first emission operation FEP may be performed in the first emission period PE. In
detail, in the first emission period PE, the first power voltage ELVDD may have a high voltage level, and the second
power voltage ELVSS may have a low voltage level. In addition, the emission control signal ECS may have a high
voltage level, and the compensation control signal TCS may also have a high voltage level. Thus, the third and fourth
PMOS transistors PT3 and PT4 may turn off in the pixel circuit 100 of FIG. 1. When the fourth PMOS transistor PT4
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turns off, the first region FA may be separated from the second region SA in the pixel circuit 100 of FIG. 1, and an
operation of the first region FA may be independent from an operation of the second region SA. Similar to FIG. 4A, the
second preliminary data writing operation SPDP of the second display operation and the first emission operation FEP
of the first display operation may be simultaneously performed. Thus, the second image data may be written into each
pixel circuit 100 while the first image is displayed based on the first image data DATA stored in each pixel circuit 100.
As a result, in the first region FA, when the fifth PMOS transistor PT5 turns on in response to a scan signal applied
through the scan line SL, the second image data applied through the data line DL may be stored in the third capacitor
C3. At the same time, in the second region SA, the organic light emitting diode OLED may emit light based on a current
flowing from the first power voltage ELVDD having a high voltage level to the second power voltage ELVSS having a
low voltage level.

[0087] The first power voltage ELVDD, the second power voltage ELVSS, the emission control signal ECS, and the
compensation control signal TCS may be simultaneously applied to all pixel circuits 100 of the organic light emitting
display device. On the other hand, the second image data may be sequentially applied to all pixel circuits 100 of the
organic light emitting display device (i.e., when the fifth PMOS transistor PT5 turns on in response to a scan signal SCAN
[n] having a low voltage level). Thus, the first emission operation FEP of the first display operation may be simultaneously
performed for all pixel circuits 100, and the second preliminary data writing operation SPDP of the second display
operation may be sequentially performed for all pixel circuits 100.

[0088] A current flowing through the organic light emitting diode OLED may be determined based on a voltage of the
gate terminal of the first PMOS transistor PT1. That is, a current flowing through the organic light emitting diode OLED
may be substantially determined based on the effective data Veff and the first voltage Vo stored in the second capacitor
C2. In detail, the organic light emitting display device may operate based on a simultaneous emission method in which
all pixel circuits 100 simultaneously emit light. Here, a current flowing through the organic light emitting diode OLED of
each pixel circuit 100 may be determined according to [Expression 3] below.

[0089]

[Expression 3]

1 W 2 1 W 2
ID :E:ucoxT(VG _VTH) :E:UCOXT(I/@ﬁ‘_I/O)

[0090] (where, ID denotes a current flowing through the organic light emitting diode OLED, l‘ucm K is a unique
2 L

constant, Vg denotes a voltage difference between the gate terminal and the source terminal of the first PMOS transistor
PT1, V4 denotes a threshold voltage of the first PMOS transistor PT1, Veff denotes a voltage corresponding to the

effective data, and Vo denotes the first voltage stored in the second capacitor C2.)

[0091] Although the first display operation for displaying the first image (i.e., the first preliminary data writing period
PA, the first reset period PB, the first threshold voltage compensation period PC, the first data writing period PD, and
the firstemission period PE) and the second display operation for displaying the second image (i.e., the second preliminary
data writing period PA, the second reset period PB, the second threshold voltage compensation period PC, the second
data writing period PD, and the second emission period PE) are described with reference to FIGS. 4A through 4E, it
should be understood that the driving signal waveforms illustrated in FIGS. 4A through 4E are simplified for convenience
of descriptions. Thus, for example, the pixel circuit 100 of FIG. 1 may operate based on more complicated driving signal
waveforms.

[0092] FIG. 5 illustrates a timing diagram of another example of operation of the pixel circuit of FIG. 1.

[0093] Referring to FIG. 5, a period of a first display operation for displaying a first image (e.g., a left image) may
include a first preliminary data writing period PA, a first off-bias applying period PF, a first reset period PB, a first threshold
voltage compensation period PC, a first data writing period PD, and a first emission period PE. Similarly, a period of a
second display operation for displaying a second image (e.g., a right image) may include a second preliminary data
writing period PA, a second off-bias applying period PF, a second reset period PB, a second threshold voltage compen-
sation period PC, a second data writing period PD, and a second emission period PE. For convenience, the following
description of FIG. 5 will focus on the first display operation for displaying the first image. As described above, the first
and second power voltages ELVDD and ELVSS may be determined according to required conditions. For convenience
of description, however, it will be described below that each of the first power voltage ELVDD and the second power
voltage ELVSS have a high voltage level or a low voltage level. In addition, the first preliminary data writing period PA,
the first reset period PB, the first threshold voltage compensation period PC, the first data writing period PD, and the
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first emission period PE are described above, and details thereof will not be repeated below.

[0094] Asillustrated in FIG. 5, a period of the first display operation for displaying the first image (e.g., the left image)
may include the first off-bias applying period PF prior to the first reset period PB. The first off-bias applying period PF
may be used as a period for improving a step response waveform by applying an off-bias to the pixel circuit 100 of FIG.
1. Thus, the first off-bias applying period PF may be set to reduce or prevent crosstalk in the organic light emitting display
device. For example, the first off-bias applying period PF may be set to prevent a hysteresis (i.e., shift) of a characteristic
curve of the first PMOS transistor PT1 (i.e., a driving transistor). As a result, a position of a characteristic curve of the
first PMOS transistor PT1 may be fixed (i.e., may be reset) in the first off-bias applying period PF before a threshold
voltage of the first PMOS transistor PT1 is compensated. Thus, a position of a characteristic curve of the first PMOS
transistor PT1 may be fixed regardless of adata signal (e.g., the leftimage data or the rightimage data) of a previous frame.
[0095] In detail, in the first off-bias applying period PF, the emission control signal ECS may have a high voltage level,
and the compensation control signal TCS may have a low voltage level. In addition, the second power voltage ELVSS
may have a high voltage level, and the first power voltage ELVDD may have a low voltage level. Hence, the fourth PMOS
transistor PT4 may turn off, and the second and third PMOS transistors PT2 and PT3 may turn on. When the fourth
PMOS transistor PT4 turns off, the first region FA may be separated from the second region SA in the pixel circuit 100
of FIG. 1, and an operation of the first region FA may be independent from an operation of the second region SA. At
this time, the second region SA may perform the first off-bias applying operation because the second power voltage
ELVSS is maintained to be greater than the first power voltage ELVDD for a predetermined time while the second and
third PMOS transistors PT2 and PT3 are turned on.

[0096] Although not illustrated in FIG. 5, a period in which the second power voltage ELVSS has a high voltage level
and the first power voltage ELVDD also has a high voltage level may be inserted between the first off-bias applying
period PF and the first reset period PB. In another implementation, a period in which the second power voltage ELVSS
has a low voltage level and the first power voltage ELVDD also has a low voltage level may be inserted between the
first off-bias applying period PF and the first reset period PB. The period may prevent interference between the first off-
bias applying operation and the first reset operation when the first display operation is performed. Although the first
display operation for displaying the firstimage (i.e., the first preliminary data writing period PA, the first off-bias applying
period PF, the first reset period PB, the first threshold voltage compensation period PC, the first data writing period PD,
and the first emission period PE) and the second display operation for displaying the second image (i.e., the second
preliminary data writing period PA, the second off-bias applying period PF, the second reset period PB, the second
threshold voltage compensation period PC, the second data writing period PD, and the second emission period PE) are
described with reference to FIG. 5, it should be understood that the driving signal waveforms illustrated in FIG. 5 are
simplified for convenience of description, and thus other driving signal waveforms may be used for operating the pixel
circuit 100 of FIG. 1.

[0097] FIG. 6 illustrates a circuit diagram of a pixel circuit 200 according to exemplary embodiments.

[0098] Referring to FIG. 6, the pixel circuit 200 may include an organic light emitting diode OLED, first through fifth
PMOS transistors PT1 through PT5, and first through third capacitors C1 through C3. The pixel circuit 200 may have a
5T-3C structure (i.e., a structure having five transistors and three capacitors). In an example embodiment, the pixel
circuit 200 may further include a fourth capacitor C4 coupled between an anode electrode and a cathode electrode of
the organic light emitting diode OLED.

[0099] The connections of the first through fifth PMOS transistors PT1 through PT5, and of the first and second
capacitors C1 and C2 are the same as described for the embodiment of Fig. 1 and will be here therefore omitted.
[0100] The third capacitor C3 may be coupled between the third node N3 and a sustain power voltage VSUS. In detail,
the first terminal of the third capacitor C3 may be coupled to the third node N3, and a second terminal of the third capacitor
C3 may be coupled to the sustain power voltage VSUS. In FIG. 6, since the sustain power voltage VSUS is applied to
the third capacitor C3, a fluctuation of a data signal (e.g., left image data or right image data) stored in the third capacitor
C3 may be prevented. That is, the sustain power voltage VSUS may be a predetermined DC voltage to prevent the
fluctuation of the data signal stored in the third capacitor C3.

[0101] Asillustratedin FIG. 6, the pixel circuit 200 may include a first region FA and a second region SA. In the following
description, the first region FA includes the third capacitor C3 and the fifth PMOS transistor PT5, and the second region
SA includes the first and second capacitors C1 and C2 and the first through fourth PMOS transistors PT1 through PT4.
When the fourth PMOS transistor PT4 turns on, the first region FA may be coupled to the second region SA. When the
fourth PMOS transistor PT4 turns off, the first region FA may be separated from the second region SA. In detail, when
the fourth PMOS transistor PT4 turns on, the first region FA may be coupled to the second region SA in the pixel circuit
200. As aresult, a data signal (e.g., the left image data or the right image data) stored in the third capacitor C3 may be
transferred to the second region SA. On the other hand, when the fourth PMOS transistor PT4 turns off, the first region
FA may be separated from the second region SA in the pixel circuit 200. As a result, the first region FA and the second
region SA may simultaneously perform respective operations.

[0102] FIG. 7 illustrates a circuit diagram of a pixel circuit 300 according to another exemplary embodiment.
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[0103] Referring to FIG. 7, the pixel circuit 300 may include an organic light emitting diode OLED, first through fifth n-
channel metal oxide semiconductor (NMOS) transistors NT1 through NT5, and first through third capacitors C1 through
C3. The pixel circuit 300 may have a 5T-3C structure (i.e., a structure having five transistors and three capacitors). In
an example embodiment, the pixel circuit 300 may further include a fourth capacitor C4 coupled between an anode
electrode and a cathode electrode of the organic light emitting diode OLED.

[0104] The organic light emitting diode OLED may be coupled between a first power voltage ELVDD and the first
NMOS transistor NT1. In detail, an anode electrode of the organic light emitting diode OLED may be coupled to the first
power voltage ELVDD, and a cathode electrode of the organic light emitting diode OLED may be coupled to a first
terminal of the first NMOS transistor NT1. Thus, the organic light emitting diode OLED may emit light based on a current
that is controlled by the first NMOS transistor NT1. The first NMOS transistor NT1 may be coupled between a second
power voltage ELVSS and the cathode electrode of the organic light emitting diode OLED. A gate terminal of the first
NMOS transistor NT1 may be coupled to a first node N1. The first NMOS transistor NT1 may be a driving transistor that
controls a current flowing through the organic light emitting diode OLED. As illustrated in FIG. 7, the first node N1 is a
node at which a first terminal of the first capacitor C1, a first terminal of the second NMOS transistor NT2, and the gate
terminal of the first NMOS transistor NT1 are coupled to each other. The second NMOS transistor NT2 may be coupled
between the first node N1 and the cathode electrode of the organic light emitting diode OLED. A gate terminal of the
second NMOS transistor NT2 may receive a compensation control signal TCS. In detail, the first terminal of the second
NMOS transistor NT2 may be coupled to the first node N1, and a second terminal of the second NMOS transistor NT2
may be coupled to the first terminal of the first NMOS transistor NT1. Thus, when the second NMOS transistor NT2
turns on in response to the compensation control signal TCS, the first NMOS transistor NT1 may be diode-coupled.
[0105] The first capacitor C1 may be coupled between the first node N1 and a second node N2. In detail, the first
terminal of the first capacitor C1 may be coupled to the first node N1, and a second terminal of the first capacitor C1
may be coupled to the second node N2. The first capacitor C1 may be a threshold voltage compensation capacitor. As
illustrated in FIG. 7, the second node N2 is a node at which the second terminal of the first capacitor C1, a first terminal
of the second capacitor C2, a first terminal of the third NMOS transistor NT3, and a first terminal of the fourth NMOS
transistor NT4 are coupled to each other. The second capacitor C2 may be coupled between the second power voltage
ELVSS and the second node N2. The second capacitor C2 may be a storage capacitor. In detail, the first terminal of
the second capacitor C2 may be coupled to the second node N2, and a second terminal of the second capacitor C2
may be coupled to the second power voltage ELVSS. The third NMOS transistor NT3 may be coupled between a data
line DL and the second node N2. A gate terminal of the third NMOS transistor NT3 may receive the compensation control
signal TCS. In detail, the first terminal of the third NMOS transistor NT3 may be coupled to the second node N2, a second
terminal of the third NMOS transistor NT3 may be coupled to the data line DL, and the gate terminal of the third NMOS
transistor NT3 may be coupled to the gate terminal of the second NMOS transistor NT2. The fourth NMOS transistor
NT4 may be coupled between a third node N3 and the second node N2. A gate terminal of the fourth NMOS transistor
NT4 may receive an emission control signal ECS. In detail, the first terminal of the fourth NMOS transistor NT4 may be
coupled to the second node N2, and a second terminal of the fourth NMOS transistor NT4 may be coupled to the third
node N3. As illustrated in FIG. 7, the third node N3 is a node at which the second terminal of the fourth NMOS transistor
NT4, afirst terminal of the fifth NMOS transistor NT5, and a first terminal of the third capacitor C3 are coupled to each other.
[0106] The third capacitor C3 may be coupled between the third node N3 and the gate terminal of the third NMOS
transistor NT3. In detail, the first terminal of the third capacitor C3 may be coupled to the third node N3, and a second
terminal of the third capacitor C3 may be coupled to the gate terminal of the third NMOS transistor NT3. The fifth NMOS
transistor NT5 may be coupled between the data line DL and the third node N3. A gate terminal of the fifth NMOS
transistor NT5 may be coupled to a scan line SL. In detail, the first terminal of the fifth NMOS transistor NT5 may be
coupled to the third node N3, a second terminal of the fifth NMOS transistor NT5 may be coupled to the data line DL,
and the gate terminal of the fifth NMOS transistor NT5 may be coupled to the scan line SL.

[0107] As described above, the pixel circuit 300 may have a 5T-3C structure that includes the organic light emitting
diode OLED, the first through fifth NMOS transistors NT1 through NT5, and the first through third capacitors C1 through
C3. An organic light emitting display device having the pixel circuit 300 may implement a stereoscopic image by alternately
displaying a left image and a right image based on a simultaneous emission method such as the method described in
relation to Fig. 1.

[0108] Asillustratedin FIG. 7, the pixel circuit 300 may include a first region FA and a second region SA. In the following
description, the first region FA includes the third capacitor C3 and the fifth NMOS transistor NT5, and the second region
SA includes the first and second capacitors C1 and C2 and the first through fourth NMOS transistors NT1 through NT4.
When the fourth NMOS transistor NT4 turns on, the first region FA may be coupled to the second region SA. When the
fourth NMOS transistor NT4 turns off, the first region FA may be separated from the second region SA. In detail, when
the fourth NMOS transistor NT4 turns on, the first region FA may be coupled to the second region SA in the pixel circuit
300. As aresult, a data signal (e.g., the left image data or the right image data) stored in the third capacitor C3 may be
transferred to the second region SA. On the other hand, when the fourth NMOS transistor NT4 turns off, the first region
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FA may be separated from the second region SA in the pixel circuit 300. As a result, the first region FA and the second
region SA may simultaneously perform respective operations.

[0109] In detail, an emission operation may be performed in the second region SA while a preliminary data writing
operation is performed in the first region FA. Thus, an operation of the first region FA may be independent from an
operation of the second region SA. For example, when the fourth NMOS transistor NT4 turns off in response to the
emission control signal ECS, the first image (e.g., the left image or the right image) may be displayed by the first and
second NMOS transistors NT1 and NT2, the first and second capacitors C1 and C2, and the organic light emitting diode
OLED (i.e., an operation of the second region SA). At the same time, the second image data (e.g., the right image data
or the left image data) input through the data line DL may be stored in the third capacitor C3 when the fifth NMOS
transistor NT5 turns on in response to a scan signal input through the scan line SL (i.e., an operation of the first region
FA). Hereinafter, an operation of the pixel circuit 300 will be described in detail.

[0110] FIGS. 8A through 8E illustrate timing diagrams of an example operation of the pixel circuit of FIG. 7.

[0111] A detailed description of the first display operation for displaying a first image (e.g., a left image) and a second
display operation for displaying a second image (e.g., a right image) has already been disclosed in relation to FIGS. 4A
tthrough 4E and will be here therefore omitted. For convenience, the following description of FIGS. 8A through 8E will
focus on the first display operation for displaying the first image. The first power voltage ELVDD and the second power
voltage ELVSS may be determined according to required conditions. For convenience of description, it will be described
below the case in which each of the first power voltage ELVDD and the second power voltage ELVSS has a high voltage
level or a low voltage level.

[0112] Referring to FIG. 8A, the first preliminary data writing operation FPDP may be performed in the first preliminary
data writing period PA. As described above, the first preliminary data writing operation FPDP of the first display operation
for displaying the first image and the second emission operation SEP of the second display operation for displaying the
second image may be simultaneously performed. Thus, the second image may be displayed based on second image
data stored in each pixel circuit 300 while firstimage data DATA is written into each pixel circuit 300 in the first preliminary
data writing period PA. In detail, in the first preliminary data writing period PA, the first power voltage ELVDD may have
a high voltage level, and the second power voltage ELVSS may have a logic low level. In addition, an emission control
signal ECS may have a low voltage level, and a compensation control signal TCS may also have a low voltage level.
Thus, the third and fourth NMOS transistors NT3 and NT4 may turn off in the pixel circuit 300 of FIG. 7. When the fourth
NMOS transistor NT4 turns off, the first region FA may be separated from the second region SA in the pixel circuit 300
of FIG. 7, and an operation of the first region FA may be independent from an operation of the second region SA. As a
result, in the first region FA, when the fifth NMOS transistor NT5 turns on in response to a scan signal that is applied
through the scan line SL, the first image data DATA that is applied through the data line DL may be stored in the third
capacitor C3. At the same time, in the second region SA, the organic light emitting diode OLED may emit light based
on a current flowing from the first power voltage ELVDD having a high voltage level to the second power voltage ELVSS
having a low voltage level.

[0113] As described above, in the organic light emitting display device having the pixel circuit 300 of FIG. 7, while the
second image (i.e., the right image or the left image) is displayed by each pixel circuit 300, the first image data DATA
(i.e., the leftimage data or the right image data) may be stored in the third capacitor C3 of each pixel circuit 300. Similarly,
while the first image (i.e., the left image or the right image) is displayed by each pixel circuit 300, the second image data
DATA (i.e., the right image data or the left image data) may be stored in the third capacitor C3 of each pixel circuit 300.
[0114] Referring to FIG. 8B, the first reset operation FIP may be performed in the first reset period PB. In detail, in the
first reset period PB, the first power voltage ELVDD may have a low voltage level, and the second power voltage ELVSS
may have a high voltage level. In addition, the emission control signal ECS may have a low voltage level, and the
compensation control signal TCS may also have a low voltage level. Thus, the third and fourth NMOS transistors NT3
and NT4 may turn off in the pixel circuit 300 of FIG. 7. When the fourth NMOS transistor NT4 turns off, the first region
FA may be separated from the second region SA in the pixel circuit 300 of FIG. 7, and an operation of the first region
FA may be independent from an operation of the second region SA. Since the second power voltage ELVSS is higher
than the first power voltage ELVDD, the first reset operation FIP may be performed in the second region SA.

[0115] Referring to FIG. 8C, the first threshold voltage compensation operation FVP may be performed in the first
threshold voltage compensation period PC. In detail, in the first threshold voltage compensation period PC, the first
power voltage ELVDD may have a high voltage level, and the second power voltage ELVSS may also have a high
voltage level. In addition, the emission control signal ECS may have a low voltage level, and the compensation control
signal TCS may have a high voltage level. Thus, in the pixel circuit 300 of FIG. 7, the second and third NMOS transistors
NT2 and NT3 may turn on, and the fourth and fifth NMOS transistors NT4 and NT5 may turn off. When the fourth NMOS
transistor NT4 turns off, the first region FA may be separated from the second region SA in the pixel circuit 300 of FIG.
7, and an operation of the first region FA may be independent from an operation of the second region SA. When the
second and third NMOS transistors NT2 and NT3 turn on, the first threshold voltage compensation operation FVP may
be performed in the second region SA.
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[0116] Referring to FIG. 8D, the first data writing operation FWP may be performed in the first data writing period PD.
In detail, in the first data writing period PD, the first power voltage ELVDD may have a high voltage level, and the second
power voltage ELVSS may also have a high voltage level. In addition, the emission control signal ECS may have a high
voltage level, and the compensation control signal TCS may have a low voltage level. Thus, in the pixel circuit 300 of
FIG. 7, the fourth and fifth NMOS transistors NT4 and NT5 may turn on, and the second and third NMOS transistors
NT2 and NT3 may turn off. When the fourth NMOS transistor NT4 turns on, the first region FA may be coupled to the
second region SA in the pixel circuit 300 of FIG. 7. When the first region FA is coupled to the second region SA, the first
image data DATA that is stored in the third capacitor C3 by the first preliminary data writing operation FPDP may be
transferred to the second region SA. As a result, a voltage of a gate terminal (i.e., the first node N1) of the first NMOS
transistor NT1 may be changed by the first image data DATA.

[0117] Referring to FIG. 8E, the first emission operation FEP may be performed in the first emission period PE. In
detail, in the first emission period PE, the first power voltage ELVDD may have a high voltage level, and the second
power voltage ELVSS may have a low voltage level. In addition, the emission control signal ECS may have a low voltage
level, and the compensation control signal TCS may also have a low voltage level. Thus, the third and fourth NMOS
transistors NT3 and NT4 may turn off in the pixel circuit 300 of FIG. 7. When the fourth NMOS transistor NT4 turns off,
the first region FA may be separated from the second region SA in the pixel circuit 300 of FIG. 7, and an operation of
the first region FA may be independent from an operation of the second region SA. Similar to FIG. 8A, the second
preliminary data writing operation SPDP of the second display operation and the first emission operation FEP of the first
display operation may be simultaneously performed. Thus, the second image data may be written into each pixel circuit
300 while the first image is displayed based on the first image data DATA stored in each pixel circuit 300. As a result,
in the first region FA, when the fifth NMOS transistor NT5 turns on in response to a scan signal applied through the scan
line SL, the second image data applied through the data line DL may be stored in the third capacitor C3. At the same
time, in the second region SA, the organic light emitting diode OLED may emit light based on a current flowing from the
first power voltage ELVDD having a high voltage level to the second power voltage ELVSS having a low voltage level.
[0118] Although the first display operation for displaying the first image (i.e., the first preliminary data writing period
PA, the first reset period PB, the first threshold voltage compensation period PC, the first data writing period PD, and
the first emission period PE) and the second display operation for displaying the second image (i.e., the second preliminary
data writing period PA, the second reset period PB, the second threshold voltage compensation period PC, the second
data writing period PD, and the second emission period PE) are described with reference to FIGS. 8A through 8E, it
should be understood that the driving signal waveforms illustrated in FIGS. 8A through 8E are simplified for convenience
of description. Thus, the pixel circuit 300 of FIG. 7 may operate based on more complicated driving signal waveforms.
[0119] FIG. 9illustrates a circuit diagram of a pixel circuit 400 according to another exemplary embodiment.

[0120] Referring to FIG. 9, the pixel circuit 400 may include an organic light emitting diode OLED, first through fifth
NMOS transistors NT1 through NT5, and first through third capacitors C1 through C3. The pixel circuit 400 may have a
5T-3C structure (i.e., a structure having five transistors and three capacitors). In an example embodiment, the pixel
circuit 400 may further include a fourth capacitor C4 coupled between an anode electrode and a cathode electrode of
the organic light emitting diode OLED.

[0121] The connections of the first through fifth NMOS transistors NT1 through NT5, and of the first and second
capacitors C1 and C2 are the same as described for the embodiment of Fig. 7 and will be here therefore omitted.
[0122] The third capacitor C3 may be coupled between the third node N3 and a sustain power voltage VSUS. In detail,
the first terminal of the third capacitor C3 may be coupled to the third node N3, and a second terminal of the third capacitor
C3 may be coupled to the sustain power voltage VSUS. In FIG. 9, since the sustain power voltage VSUS is applied to
the third capacitor C3, a fluctuation of a data signal (e.g., left image data or right image data) stored in the third capacitor
C3 may be prevented. That is, the sustain power voltage VSUS may be a predetermined DC voltage to prevent the
fluctuation of the data signal stored in the third capacitor C3.

[0123] As described above, the pixel circuit 400 may have a 5T-3C structure that includes the organic light emitting
diode OLED, the first through fifth NMOS transistors NT1 through NT5, and the first through third capacitors C1 through
C3. An organic light emitting display device having the pixel circuit 400 may implement a stereoscopic image by alternately
displaying a left image and a right image based on a simultaneous emission method. For example, the right image data
may be sequentially written into each pixel circuit 400 of the organic light emitting display device while the left image is
simultaneously displayed by each pixel circuit 400 of the organic light emitting display device. Similarly, the left image
data may be sequentially written into each pixel circuit 400 of the organic light emitting display device while the right
image is simultaneously displayed by each pixel circuit 400 of the organic light emitting display device.

[0124] Asillustratedin FIG. 9, the pixel circuit 400 may include a first region FA and a second region SA. In the following
description, the first region FA includes the third capacitor C3 and the fifth NMOS transistor NT5, and the second region
SA includes the first and second capacitors C1 and C2 and the first through fourth NMOS transistors NT1 through NT4.
When the fourth NMOS transistor NT4 turns on, the first region FA may be coupled to the second region SA. When the
fourth NMOS transistor NT4 turns off, the first region FA may be separated from the second region SA. In detail, when
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the fourth NMOS transistor NT4 turns on, the first region FA may be coupled to the second region SA in the pixel circuit
400. As a result, a data signal (e.g., the left image data or the right image data) stored in the third capacitor C3 may be
transferred to the second region SA. On the other hand, when the fourth NMOS transistor NT4 turns off, the first region
FA may be separated from the second region SA in the pixel circuit 400. As a result, the first region FA and the second
region SA may perform respective operations. In detail, an emission operation may be performed in the second region
SA while a preliminary data writing operation is performed in the first region FA. Thus, an operation of the first region
FA may be independent from an operation of the second region SA. For example, when the fourth NMOS transistor NT4
turns off in response to the emission control signal ECS, the first image (e.g., the left image or the right image) may be
displayed by the first and second NMOS transistors NT1 and NT2, the first and second capacitors C1 and C2, and the
organic light emitting diode OLED (i.e., an operation of the second region SA). At the same time, the second image data
(e.g., the right image data or the left image data) input through the data line DL may be stored in the third capacitor C3
when the fifth NMOS transistor NT5 turns on in response to a scan signal input through the scan line SL (i.e., an operation
of the first region FA).

[0125] FIGS. 10 and 11 illustrate flow charts of a method of driving a pixel circuit according to exemplary embodiments.
[0126] Referring to FIGS. 10 and 11, the method of FIG. 10 and the method of FIG. 11 may alternatively perform a
first display operation for displaying a left image and a second display operation for displaying a right image. The first
and second display operations may be performed based on a simultaneous emission method.

[0127] According to the method of FIG. 10, a first emission operation of the first display operation and a second
preliminary data writing operation of the second display operation may be simultaneously performed (operation S120).
After the first emission operation is completed, a second reset operation, a second threshold voltage compensation
operation, and a second data writing operation of the second display operation may be sequentially performed (operation
S140). Next, a second emission operation of the second display operation and a first preliminary data writing operation
of the first display operation may be simultaneously performed (operation S160). After the second emission operation
is completed, a first reset operation, a first threshold voltage compensation operation, and a first data writing operation
of the first display operation may be sequentially performed (operation S180).

[0128] According to the method of FIG. 11, a second off-bias applying operation may be performed (operation S130)
prior to the second reset operation of the second display operation, and a first off-bias applying operation may be
performed (operation S170) prior to the first reset operation of the first display operation. For these operations, a pixel
circuit according to exemplary embodiments may have a 5T-3C structure that includes an organic light emitting diode,
first through fifth PMOS transistors, and first through third capacitors. In another implementation, a pixel circuit according
to exemplary embodiments may have a 5T-3C structure that includes an organic light emitting diode, first through fifth
NMOS ftransistors, and first through third capacitors. The pixel circuit may be a circuit as described with reference to
FIGS.1,6,7,and 9.

[0129] FIG. 12 illustrates a block diagram of an organic light emitting display device according to exemplary embod-
iments.

[0130] Referring to FIG. 12, the organic light emitting display device 500 may include a pixel unit 510, a scan driving
unit 520, a data driving unit 530, a timing control unit 540, a control signal generating unit 550, and a power unit 560. In
some exemplary embodiments, the scan driving unit 520, the data driving unit 530, the timing control unit 540, the control
signal generating unit 550, and the power unit 560 may be implemented by one integrated circuit (IC).

[0131] The pixel unit 510 may be coupled to the scan driving unit 520 via a plurality of scan lines SL1 through SLn, to
the data driving unit 530 via a plurality of data lines DL1 through DLm, and to the control signal generating unit 550 via
a plurality of control lines. The pixel unit 510 may receive a first power voltage ELVDD and a second power voltage
ELVSS from the power unit 560. In an examplary embodiment, the pixel unit 510 may further receive a sustain power
voltage VSUS from the power unit 560. The pixel unit 510 may include a plurality of pixel circuits. Each pixel circuit may
be coupled to one scan line that provides a scan signal, to one data line that provides a data signal (e.g., leftimage data
or right image data), and to the control lines that provide an emission control signal ECS and a compensation control
signal TCS. In addition, each pixel circuit may receive the first power voltage ELVDD and the second power voltage
ELVSS. In an exemplary embodiment, each pixel circuit may further receive the sustain power voltage VSUS.

[0132] The pixel circuits may be located at crossing points of the scan lines SL1 through SLn and the data lines DL1
through DLm. Thus, the pixel unit 510 may include n*m pixel circuits (i.e., the number of pixel circuits is n*m). The timing
control unit 540 may control the scan driving unit 520, the data driving unit 530, the control signal generating unit 550,
and the power unit 560 by generating and providing a plurality of timing control signals CTL1, CTL2, CTL3, and CTL4
to the scan driving unit 520, the data driving unit 530, the control signal generating unit 550, and the power unit 560.
[0133] As described above, each pixel circuit may operate based on the first power voltage ELVDD, the second power
voltage ELVSS, the scan signal, the data signal, the emission control signal ECS, the compensation control signal TCS,
and/or the sustain power voltage VSUS. In an exemplary embodiment, each pixel circuit may include an organic light
emitting diode, first through fifth PMOS transistors, and first through third capacitors. In another exemplary embodiment,
each pixel circuit may include an organic light emitting diode, first through fifth NMOS transistors, and first through third
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capacitors. Each pixel circuit may have a 5T-3C structure (i.e., a structure having five transistors and three capacitors).
[0134] Each pixel circuit may store the right image data while an emission operation of a left image is performed, and
may store the left image data while an emission operation of a right image is performed. The organic light emitting display
device 500 may implement a stereoscopic image by alternately performing a first display operation for displaying a first
image (e.g., the left image) and a second display operation for displaying a second image (e.g., the right image). The
first display operation may include a first preliminary data writing operation, a first reset operation, a first threshold voltage
compensation operation, a first data writing operation, and a first emission operation. The second display operation may
include a second preliminary data writing operation, a second reset operation, a second threshold voltage compensation
operation, a second data writing operation, and a second emission operation. When the first display operation and the
second display operation are alternately performed, the first emission operation of the first display operation and the
second preliminary data writing operation of the second display operation are simultaneously performed, and the second
emission operation of the second display operation and the first preliminary data writing operation of the first display
operation are simultaneously performed.

[0135] The preliminary data writing operation (i.e., the first preliminary data writing operation or the second preliminary
data writing operation) may be sequentially performed for all pixel circuits of the organic light emitting display device
500 by each scan line SL1 through SLn. On the other hand, the reset operation (i.e., the first reset operation or the
second reset operation), the threshold voltage compensation operation (i.e., the first threshold voltage compensation
operation or the second threshold voltage compensation operation), the data writing operation (i.e., the first data writing
operation or the second data writing operation), or the emission operation (i.e., the first emission operation or the second
emission operation) may be simultaneously performed for all pixel circuits of the organic light emitting display device
500. As described above, in the organic light emitting display device 500, the first image data (i.e., the left image data
or the right image data) may be sequentially written into each pixel circuit of the organic light emitting display device 500
while the second image (i.e., the right image or the left image) is simultaneously displayed by each pixel circuit of the
organic light emitting display device 500. Similarly, the second image data (i.e., the right image data or the left image
data) may be sequentially written into each pixel circuit of the organic light emitting display device 500 while the first
image (i.e., the leftimage or the rightimage) is simultaneously displayed by each pixel circuit of the organic light emitting
display device 500. As a result, the organic light emitting display device 500 employing a simultaneous emission method
may operate at a high speed, may reduce power consumption, and may improve luminance.

[0136] FIG. 13 illustrates a diagram of a stereoscopic image display system 600 employing a shutter glasses method,
which includes an organic light emitting display device of FIG. 12.

[0137] Referring to FIG. 13, the stereoscopic image display system 600 may include an organic light emitting display
device 500 and shutter glasses 620.

[0138] The organic light emitting display device 500 may implement a stereoscopic image by alternately displaying a
left image (i.e., a left image frame) and a right image (i.e., a right image frame). In some exemplary embodiments, the
organic light emitting display device 500 may generate a synchronization signal for alternately providing the left image
and therightimage to a left eye and aright eye, respectively. Thus, the leftimage and the rightimage may be synchronized
with the synchronization signal. The shutter glasses 620 may open/close a left shutter and aright shutterin synchronization
with the left image and the right image, respectively when the organic light emitting display device 500 alternately
displays the left image and the right image. For example, the shutter glasses 620 may open the left shutter based on
the synchronization signal when the organic light emitting display device 500 displays the leftimage, and may open the
right shutter based on the synchronization signal when the organic light emitting display device 500 displays the right
image. In some exemplary embodiments, the organic light emitting display device 500 may provide the shutter glasses
620 with the synchronization signal using various wired/wireless methods.

[0139] FIG. 14 illustrates a diagram of a stereoscopic image display system 700 employing a parallax barrier method,
which includes an organic light emitting display device of FIG. 12.

[0140] Referring to FIG. 14, the stereoscopic image display system 700 may include an organic light emitting display
device 500 and a parallax barrier 720.

[0141] The organic light emitting display device 500 may implement a stereoscopic image by alternately displaying a
left image (i.e., a left image frame) and a right image (i.e., a right image frame). In some exemplary embodiments, the
organic light emitting display device 500 may generate a synchronization signal for alternately providing the left image
and therightimage to a left eye and aright eye, respectively. Thus, the leftimage and the rightimage may be synchronized
with the synchronization signal. When the organic light emitting display device 500 alternately displays the left image
and the right image, the parallax barrier 720 may allow the left image and the right image to alternatively pass through.
In detail, the parallax barrier 720 may alternately provide the left image and the right image to the left eye and the right
eye by changing positions of opening areas and blocking areas of the parallax barrier 720.

[0142] FIG. 15 illustrates a block diagram of an electric device 1000 having an organic light emitting display device of
FIG. 12.

[0143] Referring to FIG. 15, the electric device 1000 may include a processor 1010, a memory device 1020, a storage
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device 1030, an input/output (I/0) device 1040, a power supply 1050, and an organic light emitting display device 1060.
The organic light emitting display device 1060 may correspond to the organic light emitting display device 500 of FIG.
12. In addition, the electric device 1000 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 electric devices, etc.

[0144] The processor 1010 may perform various computing functions. The processor 1010 may be a microprocessor,
a central processing unit (CPU), etc. The processor 1010 may be coupled to other components via an address bus, a
control bus, a data bus, etc. Further, the processor 1010 may be coupled to an extended bus such as a peripheral
component interconnection (PCI) bus. The memory device 1020 may store data for operations of the electric device
1000. For example, the memory device 1020 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 (EEP-
ROM) 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
(PoRAM) 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.
The storage device 1030 may be a solid state drive device, a hard disk drive device, a CD-ROM device, etc.

[0145] The I/O device 1040 may be 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. In some exemplary embodiments, the organic light emitting
display device 1060 may be included as the output device in the 1/0 device 1040. The power supply 1050 may provide
a power for operations of the electric device 1000. The organic light emitting display device 1060 may communicate
with other components via the buses or other communication links.

[0146] The organic light emitting display device 1060 may, as described above, implement a stereoscopic image by
alternately providing a left image (i.e., a left image frame) and a right image (i.e., a right image frame) to a left eye and
a right eye, respectively. Each pixel circuit of the organic light emitting display device 1060 may store the right image
data while an emission operation of the left image is performed, and may store the left image data while an emission
operation of the right image is performed. Therefore, the organic light emitting display device 1060 may operate at a
high speed, may reduce power consumption, and may improve luminance. The organic light emitting display device
1060 may be as described above. The organic light emitting display device 1060 may be applied to a suitable system
having a stereoscopic image display device such as a stereoscopic image display system employing a shutter glasses
method, a stereoscopic image display system employing a parallax barrier method, etc.

[0147] Embodiments may be applied to an electric device having an organic light emitting display device. For example,
embodiments may be applied to 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), an MP3 player, a navigation system, a
video phone, etc.

[0148] By way of summation and review, a method of implementing a stereoscopic image using an organic light emitting
display device may include alternately displaying a left image and a right image on the organic light emitting display
device. The left image and the right image may be provided to a left eye and a right eye, respectively.

[0149] A general organic light emitting display device employing a sequential emission method may exhibit low lumi-
nance and high power consumption when implementing a stereoscopic image because of the manner in which the
general organic light emitting display device inserts a black image (i.e., a black image frame) between a left image (i.e.,
a leftimage frame) and a right image (i.e., a right image frame) when alternately displaying the left image and the right
image, so as to separate the right image from the left image. For example, in case that a stereoscopic image of 60Hz
is implemented, a left image of 60Hz, a black image of 60Hz, a right image of 60Hz, and a black image of 60Hz may be
sequentially displayed, such that a fast operating speed of 240Hz (i.e., 60Hz + 60Hz + 60Hz + 60Hz) is employed for
the general organic light emitting display device. In addition, an emission time may be reduced by half, and a luminance
may be reduced by half, when the black image is inserted between the left image and the right image in the above
manner. Further, high power may be consumed to obtain the same luminance compared to a case without an insertion
of the black image.

[0150] As described above, exemplary embodiments relate generally to a stereoscopic (3D) image display technique.
Some exemplary embodiments provide a pixel circuit that, when an organic light emitting display device including the
pixel circuit implements a stereoscopic image based on a simultaneous emission method, may store right image data
while a left image is displayed in an emission period of the left image, and store left image data while a right image is
displayed in an emission period of the right image. The pixel circuit according to embodiments may operate at a high
speed, and may reduce power consumption and/or improve luminance based on a same power consumption.

[0151] Some exemplary embodiments provide a method of driving a pixel circuit so as to write right image data into
the pixel circuit while a left image is displayed in an emission period of the left image, and write left image data into the
pixel circuit while a right image is displayed in an emission period of the right image when an organic light emitting
display device including the pixel circuit implements a stereoscopic image based on a simultaneous emission method.
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[0152] Some exemplary embodiments provide an organic light emitting display device having the pixel circuit. An
organic light emitting display device according to exemplary embodiments may operate at a high speed, and may reduce
power consumption when the organic light emitting display device implements a stereoscopic image based on a simul-
taneous emission method.

[0153] Exemplary embodiments have been disclosed herein, and although specific terms are employed, they are used
and are to be interpreted in a generic and descriptive sense only and not for purpose of limitation. In some instances,
as would be apparent to one of ordinary skill in the art as of the filing of the present application, features, characteristics,
and/or elements described in connection with a particular embodiment may be used singly orin combination with features,
characteristics, and/or elements described in connection with other embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art that various changes in form and details may be made without
departing from the scope of the present invention as set forth in the following claims.

Claims
1. A pixel circuit (100, 200), comprising:

an organic light emitting diode (OLED), a cathode electrode of the organic light emitting diode (OLED) being
coupled to a second power voltage (ELVSS);

a first PMOS transistor (PT1) coupled between a first power voltage (ELVDD) and an anode electrode of the
organic light emitting diode (OLED), a gate terminal of the first PMOS transistor (PT1) being coupled to a first
node (N1);

a second PMOS transistor (PT2) coupled between the first node (N1) and the anode electrode of the organic
light emitting diode (OLED), a gate terminal of the second PMOS ftransistor (PT2) receiving a compensation
control signal (TCS);

a first capacitor (C1) coupled between a second node (N2) and the first node (N1);

a second capacitor (C2) coupled between the first power voltage (ELVDD) and the second node (N2);

a third PMOS transistor (PT3) coupled between a data line (DL) and the second node (N2), a gate terminal of
the third PMOS transistor (PT3) receiving the compensation control signal (TCS);

a fourth PMOS transistor (PT4) coupled between a third node (N3) and the second node (N2), a gate terminal
of the fourth PMOS transistor (PT4) receiving an emission control signal (ECS);

a third capacitor (C3) having a first terminal coupled to the third node (N3) and a second terminal coupled to
the gate terminal of the third PMOS transistor (PT3) or to a sustain power voltage (VSUS); and

a fifth PMOS transistor (PT5) coupled between the data line (DL) and the third node (N3), a gate terminal of
the fith PMOS transistor (PT5) being coupled to a scan line (SL).

2. A pixel circuit (300, 400), comprising:

an organic light emitting diode (OLED), an anode electrode of the organic light emitting diode (OLED) being
coupled to a first power voltage (ELVDD);

a first NMOS transistor (NT1) coupled between a second power voltage (ELVSS) and a cathode electrode of
the organic light emitting diode (OLED), a gate terminal of the first NMOS transistor (NT1) being coupled to a
first node (N1);

a second NMOS transistor (NT2) coupled between the first node (N1) and the cathode electrode of the organic
light emitting diode (OLED), a gate terminal of the second NMOS transistor (NT2) receiving a compensation
control signal (TCS);

a first capacitor (C1) coupled between a second node (N2) and the first node (N1);

a second capacitor (C2) coupled between the second power voltage (ELVSS) and the second node (N2);

a third NMOS transistor (NT3) coupled between a data line (DL) and the second node (N2), a gate terminal of
the third NMOS transistor (NT3) receiving the compensation control signal (TCS);

a fourth NMOS transistor (NT4) coupled between a third node (N3) and the second node (N2), a gate terminal
of the fourth NMOS transistor (NT4) receiving an emission control signal (ECS);

a third capacitor (C3) having a first terminal coupled to the third node (N3) and a second first terminal coupled
to the gate terminal of the third NMOS transistor (NT3) or to a sustain power voltage (VSUS); and

a fifth NMOS transistor (NT5) coupled between the data line (DL) and the third node (N3), a gate terminal of
the fifth NMOS transistor (NT5) being coupled to a scan line (SL).

3. The circuit as claimed in one of the preceding claims, wherein the circuit (100, 200, 300, 400) is configured to
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alternately perform a first display operation for displaying a leftimage and a second display operation for displaying
arightimage, the first display operation and the second display operation being performed based on a simultaneous
emission method.

4. The circuit as claimed in claim 3, wherein:

the first display operation includes a first preliminary data writing operation, a first reset operation, a first threshold
voltage compensation operation, a first data writing operation, and a first emission operation,

the second display operation includes a second preliminary data writing operation, a second reset operation,
a second threshold voltage compensation operation, a second data writing operation, and a second emission
operation, and

wherein the circuitis configured to simultaneously perform the firstemission operation and the second preliminary
data writing operation, and is configured to simultaneously perform the second emission operation and the first
preliminary data writing operation.

5. The circuit as claimed in one of the preceding claims, further comprising:

a fourth capacitor (C4) coupled between the anode electrode and the cathode electrode of the organic light
emitting diode (OLED).

6. An organic light emitting display device (500), comprising:

a pixel unit (510) having a plurality of pixel circuits, each pixel circuit of the plurality of pixel circuits being the
pixel circuit (100, 200, 300, 400) as claimed in one of the preceding claims;

a scan driving unit (520) configured to provide a scan signal to the pixel circuits (100, 200, 300, 400);

a data driving unit (530) configured to provide a data signal to the pixel circuits (100, 200, 300, 400);

a control signal generating unit (550) configured to provide the emission control signal (ECS) and the compen-
sation control signal (TCS) to the pixel circuits (100, 200, 300, 400);

a power unit (560) configured to provide the first power voltage (ELVDD) and the second power voltage (ELVSS)
to the pixel unit (510); and

a timing control unit (540) configured to control the scan driving unit (520), the data driving unit (530), the control
signal generating unit (550), and the power unit (560).

7. Amethod of driving a pixel circuit (100, 200, 300, 400) as claimed in one of claims 1 through 5, the method comprising:

simultaneously performing a first emission operation (FEP) of a first display operation for displaying a left image
(L_IMG) and a second preliminary data writing operation (SPDP) of a second display operation for displaying
a right image (R_IMG);

sequentially performing a second reset operation (SIP), a second threshold voltage compensation operation
(SVP), and a second data writing operation (SWP) of the second display operation after the first emission
operation (FEP) is completed;

simultaneously performing a second emission operation (SEP) of the second display operation and a first
preliminary data writing operation (FPDP) of the first display operation; and

sequentially performing a first reset operation (FIP), a first threshold voltage compensation operation (FVP),
and a first data writing operation (FWP) of the first display operation after the second emission operation (SEP)
is completed.

8. The method as claimed in claim 7, wherein:

while the first preliminary data writing operation (FPDP) is performed, the fourth transistor (PT4, NT4) is turned
off, and a first image data that is applied through the data line (DL) is stored in the third capacitor (C3) when
the fifth transistor (PT5, NT5) turns on in response to a scan signal that is applied through the scan line (SL), and
while the second preliminary data writing operation (SPDP) is performed, the fourth transistor (PT4, NT4) is
turned off, and a second image data that is applied through the data line (DL) is stored in the third capacitor
(C3) when the fifth transistor (PT5, NT5) turns on in response to the scan signal that is applied through the scan
line (SL).

9. The method as claimed in one of claims 7 and 8, wherein:
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while the first reset operation (FIP) is performed, the second through fourth transistors (PT2, PT3, PT4, NT2,
NT3, NT4) turn off, the second power voltage (ELVSS) has a high voltage level, and the first power voltage
(ELVDD) has a low voltage level, and

while the second reset operation (SIP) is performed, the second through fourth transistors (PT2, PT3, PT4,
NT2, NT3, NT4) turn off, the second power voltage (ELVSS) has a high voltage level, and the first power voltage
(ELVDD) has a low voltage level.

10. The method as claimed in one of claims 7 through 9, wherein:

while the first threshold voltage compensation operation (FVP) is performed, the fourth transistor (PT4, NT4)
turns off, the second and third transistors (PT2, PT3, NT2, NT3) turn on, the second power voltage (ELVSS)
has a high voltage level, and the first power voltage (ELVDD) has a high voltage level, and

while the second threshold voltage compensation operation (SVP) is performed, the fourth transistor (PT4, NT4)
turns off, the second and third transistors (PT2, PT3, NT2, NT3) turn on, the second power voltage (ELVSS)
has a high voltage level, and the first power voltage (ELVDD) has a high voltage level.

11. The method as claimed in one of claims 7 through 10, wherein:

while the first data writing operation (FWP) is performed, the fourth transistor (PT4, NT4) turns on, the second
and third transistors (PT2, PT3, NT2, NT3) turn off, the second power voltage (ELVSS) has a high voltage level,
and the first power voltage (ELVDD) has a high voltage level, and

while the second data writing operation (SWP) is performed, the fourth transistor (PT4, NT4) turns on, the
second and third transistors (PT2, PT3, NT2, NT3) turn off, the second power voltage (ELVSS) has a high
voltage level, and the first power voltage (ELVDD) has a high voltage level.

12. The method as claimed in one of claims 7 through 11, wherein:

while the first emission operation (FEP) is performed, the second through fourth transistors (PT2, PT3, PT4,
NT2, NT3, NT4) turn off, the second power voltage (ELVSS) has a low voltage level, and the first power voltage
(ELVDD) has a high voltage level, and

while the second emission operation (SEP) is performed, the second through fourth transistors (PT2, PT3, PT4,
NT2, NT3, NT4) turn off, the second power voltage (ELVSS) has a low voltage level, and the first power voltage
(ELVDD) has a high voltage level.

13. The method as claimed in one of claims 7 through 12, further comprising:

performing a first off-bias applying operation of the first display operation prior to the first reset operation (FIP)
of the first display operation; and

performing a second off-bias applying operation of the second display operation prior to the second reset
operation (SIP) of the second display operation.

14. The method as claimed in claim 13, wherein:

while the first off-bias applying operation is performed, the fourth transistor (PT4, NT4) turns off, the second
and third transistors (PT2, PT3, NT2, NT3) turn on, the second power voltage (ELVSS) has a high voltage level,
and the first power voltage (ELVDD) has a low voltage level, and

while the second off-bias applying operation is performed, the fourth transistor (PT4, NT4) turns off, the second
and third transistors (PT2, PT3, NT2, NT3) turn on, the second power voltage (ELVSS) has a high voltage level,
and the first power voltage (ELVDD) has a low voltage level.

22



EP 2 642 476 A1

1

FIG.

100

ELVDD

|

|

o |

S o~ |

| = y |

| “

e - |

8¢ | |
w o now | <<
i M Y

=TT L2

| o) I | |

- SRS

s S |

_ B _

| | I I

_ _ _ _

| ® | | —
L e = J L

DL

FIG. 2

SEQUENCE

R_IMG

B_IMG

L_IMG

1080

23



EP 2 642 476 A1

JON3N03S

3

d3S

dMS

dAS

dlS

ddds

NI 9

d3S

dMS

dAS

d34

dW4

dAd

did

dadd

€ "9Id

d34

ditd

dA4

dld

ddd4

24



EP 2 642 476 A1

FIG. 4A

||||||||| e —— e ——————— 1
|
|
I 1 o
|
|
||||||| ||||.|_|.||||l-|.|||.|||| —_—— e —— ]
|
|
| )
| o
|
'S
o
m
o
|
/7 M
_ N /
|
|||||||||||||| R R R I
—~~
a w0 c
< ~—
a A =< = %) o
= = = = O &
ol - = S | =
i i 2

25



FIG. 4B

EP 2 642 476 A1

IIIIIIIII ————q-————7———————————p———————-
|
|
Ll
| 1 o
|
|
lllllll |.|||l|||||lu|.|u|||l.| —_———— e — e — . — ]
|
_
| o
_ o
|
lllllll e SR [ ——— e
&)
a
A// -
o
PRI UUR I S U ——— —IIL"' ||||||||||||||||||||||
I
|
| <
_ MHU o
[
|||||||| |.||||I_.||||Ll|||||IL||I.||||l..l||||||I.I.|
—_
o 199} =
<[ ~—
S < = = A3 &
| | =< =< (e} —
w | a K

26



FIG. 4C

EP 2 642 476 A1

||||||||| ||||4|||l:1||1|||||||1|||||||-
_
_
_ — &
_
_
||||||| .|||||_.I||I||.||II|||.| e e e e ]
|
_
| fam
_ [a
_
|||||||||||||| N R S - e
(@]
///, ,// /MANV/AN%N/r A// =
N
[an]
o
“
_ x
| H_
|
IIIIIIII _— ]
a 93 < =
o %] = = %) )
= = < = e 2
LLl L 5]

27



EP 2 642 476 A1

FIG. 4D

||||||||| ||||4||||:||l||l|||||‘|||||1|-
_
|
L)
_ 1 o
_
_
||||||| ||.||I._||.||I-||.I||I|.I —_— e e — o — ]
_
[
[
(D)
[a Y
S E N N N
an]
[al
_
|
_ — &
_
IIIIIIII —_ e — - - ]
) 19p) <
<
S 2 = = Z Z
| O = ) (e —
Ll Lil 5]

28



EP 2 642 476 A1

FIG. 4E

o —_— — —

29




EP 2 642 476 A1

FIG. 5

o Bt e it T
|
|
Ll
_ 1 o
|
|
—_ ——_—— = ||||'|_ |||||||||||| e e =]
|
|
| P
| o
|
)
o
o
o
L
o
-4 —— - ——-—pF-———t—-———-———_-————— =
|
_ <C
_ — 1 a
|
N b1
c
3 A =C = %) %)
— =
> = = = A &)
| = = S | =
| w 23

30



EP 2 642 476 A1

FIG. 6

200

ELVDD
JAN

ELVSS

PT3
L
L

TCS

SA

VSUS
JAN
I B
c3 ||
SL ~7 1 ECS :
ol
, |
N3l I '
PTS~ | PT4 |
|
FA :
|
|
R S —

e M S

31



EP 2 642 476 A1

FIG. 7

300

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII -
Py _
O, _
1
T b 1 _
= | !
o A i — _ [9p)
[an) | = A
= = = L=
= [ 4
| | |
) _ o\ [
&) —
— | = I
- _
= i
_ _
') ~ “
&) <C
o
= I 3
< |
) I
|
IIIIIIIIIIIIIIIIIIIIIIIIII _
-
[ %) <t
| O =
_ | =
- 7
i =
=3 el |
! _C |
| 1 Lo
| = <C
@ = i
P _
L _
P _
S o !
a | L =
lllll I_

32



EP 2 642 476 A1

FIG. 8A

o e . e ——— —— ——— e — o —

[ N ——

ELVSS
DATA

33



EP 2 642 476 A1

FIG. 8B

34



EP 2 642 476 A1

FIG. 8C

||||||||| e Bt B il LT
|
|
[WH]
_ —— o
_
|
|||||||| ||..||.||_||..|||||.||Iu|| —_— e e — e — — 1
|
|
| fan
_ (aT
]
|||||||||||||| ] - e
N ©
o
m
o
I
|
“ — &
|
IIIIIIII —_—d 1 ___1
—
-
) o
A —
S L = = &3 &3
el | M % ] —
| [} 2

35



EP 2 642 476 A1

FIG. 8D

36



FIG. 8E

EP 2 642 476 A1

|||||||||| O
|
OISR &
|
lllllll '||.|I.._|.||I|.|||||| —_—— . — o —— — s ——
|
|
| o
| [a W
|
(&)
Q.
[an]
(o}
|
“ — &
|
||||||||| _— - __1___ ]
W % <C Hn\/ 19p) 19p)
— =
3 = 3 S = =

37



EP 2 642 476 A1

FIG. 9

400

ELVDD

TCS

%
ELVSS

C1
N2
e
==C2
S A
SA

e
NT3
g

38



EP 2 642 476 A1

FIG. 10

K

SIMULTANEQUSLY PERFORM A FIRST EMISSION
OPERATION AND A SECOND PREL IMINARY DATA
WRITING OPERATION

——5120

SEQUENT IALLY PERFORM A SECOND RESET
OPERATION, A SECOND THRESHOLD VOLTAGE
COMPENSAT ION OPERATION, AND A SECOND DATA
WRITING OPERATION

5140

SIMULTANEQOUSLY PERFORM A SECOND EMISSION
OPERATION AND A FIRST PRELIMINARY DATA
WRITING OPERATION

——S5160

SEQUENT IALLY PERFORM A FIRST RESET
OPERATION, A FIRST THRESHOLD VOLTAGE
COMPENSATION OPERATION, AND A FIRST DATA
WRITING OPERATION

——5180

39



EP 2 642 476 A1

FIG. 11

i

SIMULTANEOUSLY PERFORM A FIRST EMISSION
OPERATION AND A SECOND PREL IMINARY DATA
WRITING OPERATION

——35120

PERFORM A SECOND OFF-BIAS APPLYING
OPERAT I ON

——35130

SEQUENTTALLY PERFORM A SECOND RESET
OPERATION, A SECOND THRESHOLD VOLTAGE
COMPENSATION OPERATION, AND A SECOND DATA
WRITING OPERATION

—~—S5140

SIMULTANEOUSLY PERFORM A SECOND EMISSION
OPERATION AND A FIRST PRELIMINARY DATA
WRITING OPERATION

——S5160

PERFORM A FIRST OFF-BIAS APPLYING
OPERAT | ON

——S5170

SEQUENTIALLY PERFORM A FIRST RESET
OPERATION, A FIRST THRESHOLD VOLTAGE
COMPENSATION OPERATION, AND A FIRST DATA
WRITING OPERATION

——5180

40



EP 2 642 476 A1

500
540 CTL2
TIMING
CONTROL CTL DATA DRIVING UNIT §—~—530
UNIT
SL1 ECS
SL2
SCAN CONTROL
SRIVING PIXEL | g | SIGNAL
UNIT UNIT GENERAT ING
UNIT
SLn TCS
r ELVDD  |ELVSS TEVSUS 2
520 ! 550
CTLa POWER UNIT

{

560

41



EP 2 642 476 A1

FIG. 13

600

620

42



EP 2 642 476 A1

FIG. 14

700

500

43



EP 2 642 476 A1

FIG. 15
1000
N\
1010 — PROCESSOR v e [~1060
1020 gg\hﬂ?g DEl\//IOCE 1040
1030 SDTEOVRIA CGEE STJOIXVPELRY 1090

44



EP 2 642 476 A1

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 12 18 9157

Categol Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A US 20127007848 Al (HAN SANG-MYEON [KR] ET |1-14 INV.
AL) 12 January 2012 (2012-01-12) 6G09G3/32
* paragraph [0063] - paragraph [0075]; G09G3/00
figure 6A * HO4N13/04
* paragraph [0034] - paragraph [0062];
figures 1-5 *
* paragraph [0076] - paragraph [0157];
figures 6B-9 *
A WO 2011/077718 Al (PANASONIC CORP [JP]; 1-14
KATO TOSHIYUKI; KOBAYASHI TAKAHIRO; MITANI
HIROSH) 30 June 2011 (2011-06-30)
* abstract; figure 2 *
TECHNICAL FIELDS
SEARCHED (IPC)
GO9G
HO4N
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 28 January 2013 Gartlan, Michael
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological background e ettt ettt na et entean
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

45




EPO FORM P0459

EP 2 642 476 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 12 18 9157

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-01-2013
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012007848 Al 12-01-2012 KR 20120004149 A 12-01-2012
US 2012007848 Al 12-01-2012
W0 2011077718 Al 30-06-2011 US 2012327108 Al 27-12-2012
WO 2011077718 Al 30-06-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

46



TREHOF) BERER , R GERERNFENBINRKE RS
[F(RE)F EP2642476A1

RiES EP2012189157

FRIBB(EFROAF) ZEETERAXF

BE (T I A () =EDISPLAY CO. , LTD.

HATRIE (TR A(F) =EDISPLAY CO., LTD.

bl

[FRIRBAA HWANG YOUNG IN

RBAAN HWANG, YOUNG-IN

IPCH %S G09G3/32 G09G3/00 HO4N13/04
CPCH¥S

1)
it
E
W

patsnap

2013-09-25

2012-10-19

G09G3/3258 G09G3/003 G09G3/3233 G09G3/3266 G09G3/3275 G09G2300/0469 GO9G2300/0809
G09G2300/0819 G09G2300/0852 G09G2300/0866 G09G2310/0202 G09G2310/0216 G09G2310/0251
G09G2310/0262 G09G2310/063 G09G2310/08 G09G2320/0252 G09G2330/00 H04N13/315 HO4N13

/341 HO4N13/398

GARTLAN , MICHAEL

R 1020120029639 2012-03-23 KR
H 20 FF 30k EP2642476B1

AN Espacenet

BWEGF)

BB (100,200,300,400 ) BEAHKK=RE (OLED ) , F—

PMOS&#E (PT1) , HEBEEE —®HREE (ELVDD ) MANKK
ZiRE ( OLEDKYPAR AR ) ZF. ) , E-PMOS&H#&E (PT2) &
EE—TR (N1) MENEKX=IRE (OLED ) KPARzE , F—BR
B(CBEEE-TR (N2) ME—TRZA (N1) , BEESE—
BJREE (ELVDD ) ME=-T R (N2) 2EHNE-—EBREE (C2) , 1B
SEREL (DL) MB-FH A (N2) ZAKNE=PMOSRFE

(PT3) , BHPMOSRMAE (PT4 ) MEHEE=TR (N3 ) fME=T
R (N2)ZE , F=6BR:E (C3) BEAELE=T R (N3) ME=PMOS
mAE (PT3) MMRE F 2 AIRNELFBIREE (VSUS ) IBEEHK
Bk (DL ) MZE=F 2 (N3 ) ZEMNEEPMOSRMAE (PT5)

DL

ELVDD

—==C2

(03]
N2 N
44.444F4,



https://share-analytics.zhihuiya.com/view/7c3f8dcd-99e2-449d-8788-3133b0c8295c
https://worldwide.espacenet.com/patent/search/family/047080343/publication/EP2642476A1?q=EP2642476A1

