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PIXEL CIRCUIT AND ORGANIC LIGHT
EMITTING DISPLAY INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2014-0088529, filed on
July 14, 2014, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to a pixel and an
organic light emitting display using the same.

[0004] 2. Discussion

[0005] With development of information technology, the
importance of display devices as an interface between infor-
mation and users is unquestionable. Use of flat panel displays
(FPDs), such as liquid crystal displays, organic light emitting
diode displays, plasma display panels, etc., are one of the
many forms of display devices being utilized. Organic light
emitting displays, among FPDs, display images using organic
light emitting diodes (OLED) that generate light by electron-
hole recombination. Organic light emitting displays include
relatively fast response times and relatively low power con-
sumption.

[0006] Organic light emitting displays may display an
image on both sides of the panel by arranging the OLEDs on
the upper side and the lower side of the display panel. When
the OLED on the upper side of the panel and the OLED on the
lower side of the panel are coupled to two different pixel
circuits, the manufacturing cost may increase and the layout
may be complicated. As such, a method of driving the first
OLED configured to supply light towards the upper side of
the panel and the second OLED configured to supply light
towards the lower side of the panel as one pixel circuit has
presented many challenges. It is noted, however, that the light
emitting time may reduce when the first OLED and the sec-
ond OLED are driven as one pixel circuit because, during a
period when a voltage of the data signal is supplied to the
pixel circuit, both the first OLED and the second OLED are
turned off. Accordingly, brightness of the panel may be
reduced.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0008] Exemplary embodiments provide a pixel and an
organic light emitting display with improved light emitting
time.

[0009] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0010] An exemplary embodiment discloses a pixel circuit
including a first organic light emitting diode, a second organic
light emitting diode, a storage unit coupled to a data line, the
storage unit including a first capacitor configured to store at
least one of a first data signal and a second data signal
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received via the data line, a first driver including a second
capacitor configured to store the first data signal received via
the storage unit and a first transistor configured to control an
amount of current supplied to the first organic light emitting
diode in response to a voltage stored in the second capacitor,
and a second driver including a third capacitor configured to
store the second data signal received via the storage unit and
a second transistor configured to control an amount of a
current supplied to the second organic light emitting diode in
response to a voltage stored in the third capacitor.

[0011] An exemplary embodiment also discloses an
organic light emitting display includes a pixel comprising a
pixel circuit, the pixel circuit being coupled to a scan line and
a data line, a first organic light emitting diode and a second
organic light emitting diode, the first and second organic light
emitting diodes being configured to emit light according to a
current supplied from the pixel circuit, a scan driver config-
ured to supply scan signals to the scan line, and a data driver
configured to supply at least one of a first data signal and a
second data signal to a data line in synchronization with one
or more of the scan signals, wherein the pixel circuit is con-
figured to store voltage corresponding to at least one of the
first data signal and the second data signal, and wherein the
scan driver and the data driver are configured to cause, at least
in part, the first organic light emitting diode and the second
organic light emitting diode to emit light during a voltage
storage period of the pixel circuit.

[0012] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included to
provide a further understanding of the inventive concept, and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and, together with the description, serve to explain principles
of the inventive concept.

[0014] FIG. 1 illustrates an organic light emitting display,
according to exemplary embodiments.

[0015] FIG. 2 illustrates a pixel circuit of the organic light
emitting display of FIG. 1, according to exemplary embodi-
ments.

[0016] FIG. 3 is a waveform diagram illustrating a method
of driving a pixel of the organic light emitting display of FIG.
1, according to exemplary embodiments.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0017] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0018] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.
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[0019] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X, Y, and 7Z” and “at least one selected from the
group consisting of X, Y, and Z” may be construed as X only,
Y only, Z only, or any combination of two or more of X, Y, and
Z, such as, for instance, XYZ, XYY, YZ, and ZZ. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0020] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0021] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0022] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. 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. Moreover, the terms
“comprises,” comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-

tions, elements, components, and/or groups thereof

[0023] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning 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.

[0024] FIG. 1 illustrates an organic light emitting display,
according to exemplary embodiments.
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[0025] Referring to FIG. 1, the organic light emitting dis-
play may include a pixel unit 140 including pixel circuits 142
located at regions divided by scan lines S1 to Sn and data lines
D1 to Dm, a first organic light emitting diode OLED1 and a
second organic light emitting diode OLED2 coupled to the
pixel circuits 142, a scan driver 110 configured to drive the
scan lines S1 to Sn, a first light emitting control line E1, and
a second light emitting controlling line E2, a control driver
120 configured to drive a first control line CL1 and a second
control line CL2, adata driver 130 configured to drive the data
lines D1 to Dm, and a timing controller 150 configured to
control the scan driver 110, the control driver 120, and the
data driver 130.

[0026] The scan driver 110 may be configured to supply
scan signals to the scan lines S1 to Sn. For example, the scan
driver 110 may supply scan signals to the scan lines S1 to Sn
sequentially during a first period T1 and a third period T3 of
aframe, as will be described inmore detail in association with
FIG. 3. Scan signals may be set to a voltage configured to turn
on transistors included in the pixel circuit 142.

[0027] The scan driver 110 may be configured to supply a
first light emitting control signal to a first light emitting con-
trol line E1 and a second light emitting control signal to a
second light emitting control line E2. The first and second
light emitting control lines E1 and E2 are coupled to the pixel
circuit 142. For example, the scan driver 110 may supply a
first light emitting control signal to a first light emitting con-
trol line E1 during a second period T2 of a frame, and may
supply a second light emitting control signal to a second light
emitting control line E2 during a fourth period T4 of a frame.
The first and second light emitting control signals may be set
to a voltage configured to turn off the transistors included in
the pixel circuit 142.

[0028] The control driver 120 may be configured to supply
a first control signal to a first control line CL1 and supply a
second control signal to a second control line CL2. For
example, the control driver 120 may supply a first control
signal to a first control line CL1 during a second period T2 of
a frame and supply a second control signal to a second control
line CL.2 during a fourth period T4 of the frame. The first and
second control signals may be set to a voltage configured to
turn on the transistors included in the pixel circuit 142.
[0029] The data driver 130 may be configured to supply
data signals to data lines D1 to Dm so that the data signals are
synchronized with scan signals supplied to the scan lines S1
to Sn. The data driver 130 may be configured to supply a first
data signal DS1 configured to control brightness of the first
organic light emitting diode OLED1 and a second data signal
DS2 configured to control brightness of the second organic
light emitting diode OLED2. Forexample, the data driver 130
may supply the first data signal DS1 to the data lines D1to Dm
during the first period T1 of a frame and supply the second
data signal DS2 to the data lines D1 to Dm during a third
period T3 of the frame.

[0030] Thepixel unit 140 may include the pixel circuits 142
located at a region divided by the scan lines S1 to Sn and the
data lines D1 to Dm. Each of the pixel circuits 142 may be
coupled to first organic light emitting diodes OLED1 config-
ured to supply light in a first direction from a panel and
coupled to second organic light emitting diodes OLED?2 con-
figured to supply light in a second direction from the panel.
The first direction may be a direction towards an upper side
(or front side) of the panel, and the second direction may be a
direction towards a lower side (or rear side) of the panel. That
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is, the organic light emitting display may display an image
from both sides of the panel (double-sided panel), and one
pixel circuit 142 may drive the first organic light emitting
diode OLEDI1 and the second organic light emitting diode
OLED?2, and, thereby, supply light in different directions.
[0031] According to exemplary embodiments, the pixel cir-
cuit 142 may store a voltage of the first data signal DS1
corresponding to the first organic light emitting diode
OLED1 during the first period T1 of a frame and store a
voltage of the second data signal DS2 corresponding to the
second organic light emitting diode OLED2 during the third
period T3. Also, the first and second organic light emitting
diodes OLED1 and OLED2 may be set to a light emitting
state in which light is emitted during the first and third periods
T1 and T3 when the pixel circuit 142 is charged (or otherwise
initialized). The light emitting state may be referred to as a
state during which brightness of the organic light emitting
diodes OLED1 and OLED?2 are determined in corresponding
to the data signal.

[0032] The first organic light emitting diode OLED1 and
the second organic light emitting diode OLED2 coupled to
the same pixel circuit 142 may be disposed towards the upper
side and the lower side of the panel, as well as may be adjacent
to each other. The first and second organic light emitting
diodes OLED1 and OLED2 may generate light having the
same color. The first organic light emitting diode OLED1 and
the second organic light emitting diode OLED2 coupled to
the same pixel circuit 142 may also be disposed towards the
left side and the right side of the panel, adjacent to each other,
and generate light having different colors.

[0033] In FIG. 1, although the control lines CL1 and CL2
are illustrated as being driven by the control driver 120 for
descriptive convenience, exemplary embodiments are not
limited thereto. For example, at least one of the control lines
CL1 and CL2 may be driven by the scan driver 110.

[0034] Inexemplary embodiments, the scan driver 110, the
control driver 120, the data driver 130, and the timing con-
troller 150, and/or one or more components thereof, may be
implemented via one or more general purpose and/or special
purpose components, such as one or more discrete circuits,
digital signal processing chips, integrated circuits, applica-
tion specific integrated circuits, microprocessors, processors,
programmable arrays, field programmable arrays, instruction
set processors, and/or the like.

[0035] According to exemplary embodiments, the features,
functions, processes, etc., described herein may be imple-
mented via software, hardware (e.g., general processor, digi-
tal signal processing (DSP) chip, an application specific inte-
grated circuit (ASIC), field programmable gate arrays
(FPGAs), etc.), firmware, or a combination thereof. In this
manner, the scan driver 110, the control driver 120, the data
driver 130, and the timing controller 150, and/or one or more
components thereof may include or otherwise be associated
with one or more memories (not shown) including code (e.g.,
instructions) configured to cause the scan driver 110, the
control driver 120, the data driver 130, and the timing con-
troller 150, and/or one or more components thereof to per-
form one or more of the features, functions, processes, etc.,
described herein.

[0036] The memories may be any medium that participates
in providing code to the one or more software, hardware,
and/or firmware components for execution. Such memories
may be implemented in any suitable form, including, but not
limited to, non-volatile media, volatile media, and transmis-
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sion media. Non-volatile media include, for example, optical
or magnetic disks. Volatile media include dynamic memory.
Transmission media include coaxial cables, copper wire and
fiber optics. Transmission media can also take the form of
acoustic, optical, or electromagnetic waves. Common forms
of computer-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, any other
magnetic medium, a compact disk-read only memory (CD-
ROM), a rewriteable compact disk (CDRW), a digital video
disk (DVD), a rewriteable DVD (DVD-RW), any other opti-
cal medium, punch cards, paper tape, optical mark sheets, any
other physical medium with patterns of holes or other opti-
cally recognizable indicia, a random-access memory (RAM),
a programmable read only memory (PROM), and erasable
programmable read only memory (EPROM), a FLASH-
EPROM, any other memory chip or cartridge, a carrier wave,
or any other medium from which information may be read by,
for example, a controller/processor.

[0037] FIG. 2 illustrates a pixel circuit of the organic light
emitting display of FIG. 1, according to exemplary embodi-
ments. For descriptive and illustrative purposes, FIG. 2 illus-
trates a pixel circuit coupled to the m-th data line Dm and the
n-th scan line Sn of the organic light emitting display of FIG.
1. It is noted that other pixel circuits of the organic light
emitting display of FIG. 1 may be similarly configured.

[0038] Referring to FIG. 2, the pixel circuit 142 may
include a storage unit 144, a first driver 146, and a second
driver 148. The storage unit 144 may store a first data signal
DS1 or a second data signal DS2 from the data line Dm and
transfer a stored data signal to the first driver 146 and the
second driver 148. To this end. the storage unit 144 may
include a third transistor M3, a fourth transistor M4, a fifth
transistor M5, and a first capacitor C1.

[0039] The third transistor M3 may be coupled between the
data line Dm and a first node N1. A gate electrode of the third
transistor M3 may be coupled to the scan line Sn. The third
transistor M3 may be turned on and electrically couple the
data line Dm and the first node N1 when the scan signal is
supplied to the scan line Sn.

[0040] The fourth transistor M4 may be coupled between
the first node N1 and a second node N2 associated with the
first driver 146. A gate electrode of the fourth transistor M4
may be coupled to the first control line CL1. The fourth
transistor M4 may be turned on and electrically couple the
first node N1 and the second node N2 when the first control
signal is supplied to the first control line CL1.

[0041] The fifth transistor M5 may be coupled between the
first node N1 and a third node N3 associated with the second
driver 148. A gate electrode of the fifth transistor M5 may be
coupled to the second control line CL2. The fifth transistor
MS5 may be turned on and electrically couple the first node N1
and the third node N3 when the second control signal is
supplied to the second control line CL2.

[0042] The first capacitor C1 may be coupled between the
first node N1 and a constant voltage source. The first capacitor
C1 may store the voltage of the first data signal DS1 or the
second data signal DS2 applied to the first node N1. The
constant voltage source may have a constant voltage level,
e.g., a second power source ELVSS.

[0043] The first driver 146 may control an amount of a
current supplied to the first organic light emitting diode
OLED1 corresponding to the first data signal DS1 supplied
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from the storage unit 144. The first driver 146 may include a
first transistor M1, a sixth transistor M6, and a second capaci-
tor C2.

[0044] The first transistor M1 may be coupled between the
first power source ELVDD and an anode electrode of the first
organic light emitting diode OLEDI. A gate electrode of the
first transistor M1 may be coupled to the second node N2. The
first transistor M1 may control an amount of a current flowing
from the first power source ELVDD to the second power
source ELVSS through the first organic light emitting diode
OLED 1 corresponding to a voltage of the second node N2.
The first power source ELVDD may have a voltage level
higher than the voltage level of the second power source
ELVSS.

[0045] The sixth transistor M6 may be coupled between the
first transistor M1 and the anode electrode of the first organic
light emitting diode OLEDI. A gate electrode of the sixth
transistor M6 may be coupled to the first light emitting control
line E1. The sixth transistor M6 may be turned off when the
first light emitting control signal is supplied to the first light
emitting control line E1 and may be turned on in all other
instances.

[0046] The second capacitor C2 may be coupled between
the first power source ELVDD and the second node N2. The
second capacitor C2 may store the voltage of the first data
signal DS1 supplied from the storage unit 144. The second
capacitor C2 may have a capacitance lower than the capaci-
tance of the first capacitor C1.

[0047] The second driver 148 may control an amount of
current supplied to the second organic light emitting diode
OLED 2 corresponding to the second data signal DS2 sup-
plied from the storage unit 144. The second driver 148 may
include a second transistor M2, a seventh transistor M7, and
a third capacitor C3.

[0048] The second transistor M2 may be coupled between
the first power source ELVDD and the anode electrode of the
second organic light emitting diode OLED2. The gate elec-
trode of the second transistor M2 may be coupled to the third
node N3. The second transistor M2 may control an amount of
current supplied from the first power source ELVDD to the
second power source ELVSS through the second organic light
emitting diode OLED?2 corresponding to a voltage of the third
node N3.

[0049] The seventh transistor M7 may be coupled between
the second transistor M2 and the anode electrode of the sec-
ond organic light emitting diode OLED2. A gate electrode of
the seventh transistor M7 may be coupled to the second light
emitting control line E2. The seventh transistor M7 may be
turned off when the second light emitting control signal is
supplied to the second light emitting control line E2 and
turned on in all other instances.

[0050] The third capacitor C3 may be coupled between the
first power source ELVDD and the third node N3. The third
capacitor C3 may store the voltage of the second data signal
DS2 supplied from the storage unit 144. The third capacitor
C3 may have a capacitance lower than the capacitance of the
first capacitor C1.

[0051] FIG. 3 is a waveform diagram illustrating a method
of driving a pixel of the organic light emitting display of FIG.
1, according to exemplary embodiments. For descriptive pur-
poses, FIG. 3 will be explained in connection with the pixel
shown in FIG. 2.

[0052] Referring to FIG. 3, a frame may include the first
period T1, the second period T2, the third period T3, and the
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fourth period T4. The scan driver 100 may sequentially sup-
ply scan signals to the scan lines S1 through Sn during the first
period T1. When the scan signals are supplied to the scan lines
S1 to Sn sequentially, the pixel circuit 142 may be selected on
a horizontal line basis. The data driver 120 may supply first
data signals to the data lines D1 to Dm so that the data driver
120 is synchronized with the scan signals applied to the scan
lines S1 to Sn during the first period T1. The first data signals
DS1 supplied to the data lines D1 to Dm may be supplied to
the selected pixel circuits 142 selected by the scan signals. For
example, when the scan signal is supplied to the n-th scan line
Sn, the third transistor M3 may be turned on. When the third
transistor M3 is turned on, the first data signal DS1 may be
supplied to the first node N1 from the data line Dm. The first
capacitor C1 may store a voltage corresponding to the first
data signal DS1.

[0053] The first organic light emitting diode OLEDI1
included in the pixel circuit 142 may supply light in the first
direction of the panel corresponding to the first data signal
DS1, which was supplied during the first period T1 of a
previous frame, and the second organic light emitting diode
OLED2 included in the pixel circuit 142 may supply light in
the second direction of the panel corresponding to the second
data signal DS2, which was supplied during the first period T1
of the previous frame. The first organic light emitting diodes
OLED1 and the second organic light emitting diodes OLED2
may be set to the light emitting state during the first period T1
when the voltage corresponding to the first data signal DS1 is
stored in the pixel circuit 142.

[0054] The control driver 120 may supply the first control
signal to the first control line CL1 during the second period
T2. The scan driver 110 may supply the first light emitting
control signal to the first light emitting control line E1 during
the second period T2. When the first light emitting control
signal is supplied to the first light emitting control line E1, the
sixth transistor M6 included in each of the pixel circuits 142
may be turned off. When the sixth transistor M6 is turned off,
the first organic light emitting diodes OLED 1 may be setto a
non-light emitting state. The non-light emitting state may
refer to a state in which the first organic light emitting diode
OLED1 is turned off irrespective of the data signal.

[0055] When the first control signal is supplied to the first
control line CL1, the fourth transistor M4 included in each of
the pixel circuits 142 may be turned on. When the fourth
transistor M4 is turned on, the first node N1 and the second
node N2 may be electrically coupled. When the first node N1
and the second node N2 are electrically coupled, a voltage of
the second node N2 may change due to charge sharing
between the first capacitor C1 and the second capacitor C2.
When the first capacitor C1 has a capacitance higher than the
capacitance of the second capacitor C2, the voltage of the
second node N2 may approximately change to the voltage of
the first data signal DS1. Therefore, the second capacitor C2
may store a voltage corresponding to the first data signal DS1
during the second period T2.

[0056] The control driver 120 may stop supplying the first
control signal to the first control line CL1 during the third
period T3. The scan driver 110 may stop supplying the first
light emitting control signal to the first light emitting control
line E1 during the third period T3. The fourth transistor M4
included in each of the pixel circuits 142 may be turned off
and the sixth transistor M6 may be turned on. When the sixth
transistor M6 is turned on, the first transistor M1 and the first
organic light emitting diode OLED1 may be electrically
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coupled, and the first organic light emitting diode OLED1
may be set to the light emitting state.

[0057] Scan signals are sequentially supplied to the scan
lines S1 to Sn during the third period T3, and the second data
signal DS2 may be sequentially supplied to the data lines D1
to Dm. Each of the pixel circuits 142 may store a voltage
corresponding to the second data signal DS2 during the third
period T3. The first organic light emitting diodes OLED1 and
the second organic light emitting diodes OLED2 included in
the pixel unit 140 may be set to the light emitting state during
the third period T3.

[0058] The control driver 120 may supply the second con-
trol signal to the second control line CL2 during a fourth
period T4. The scan driver 110 may supply the second light
emitting control signal to the second light emitting control
line E2 during the fourth period T4. When the second light
emitting control signal is supplied to the second light emitting
control line E2, the seventh transistor M7 included in each of
the pixel circuits 142 may be turned off. When the seventh
transistor M7 is turned off, the second organic light emitting
diodes OLED2 may be set to the non-light emitting state.
[0059] When the second control signal is supplied to the
second control line CL2, the fifth transistor M5 included in
each of the pixel circuit 142 may be turned on. When the fifth
transistor M5 is turned on, the first node N1 and the third node
N3 may be electrically coupled. When the first node N1 and
the third node N3 are electrically coupled, a voltage of the
third node N3 may change due to charge sharing between the
first capacitor C1 and the third capacitor C3. When the first
capacitor C1 has a capacitance higher than the capacitance of
the third capacitor C3, the voltage of the third node N3 may
approximately change to the voltage of the second data signal
DS2. The third capacitor C3 may store a voltage correspond-
ing to the second data signal DS2 during the fourth period T4.
[0060] The control driver 120 may stop supplying the sec-
ond control signal, and the scan driver 110 may stop supply-
ing the second light emitting control signal after the fourth
period T4.

[0061] The fifth transistor M5 included in each of the pixel
circuits 142 may be turned off, and the seventh transistor M7
may be turned on. When the seventh transistor M7 is turned
on, the second transistor M2 and the second organic light
emitting diode OLED2 may be electrically coupled. The sec-
ond organic light emitting diode OLED2 may be set to the
light emitting state.

[0062] As described above, the first organic light emitting
diode OLEDI1 and the second organic light emitting diode
OLED2 may be set to the light emitting state while the first
data signal or the second data signal is stored in the pixel
circuit 142. That is, the light emitting time may be improved
when both sides of the panel display an image, and, accord-
ingly, the displayed image may have improved brightness.
[0063] For the convenience of description, the transistors
are illustrated as p-channel metal oxide semiconductors
(PMOS), but exemplary embodiments are not limited thereto.
Forinstance, exemplary embodiments may include n-channel
metal oxide semiconductors (NMOS) or any other suitable
switching device configured to operate in association with
exemplary embodiments described herein.

[0064] The OLED may generate any suitable color (e.g.,
red, green, blue, white, etc.) light depending on a current.
When the OLED generates white light, exemplary embodi-
ments may include at least one color filter to implement a
color display As such, the organic light emitting display may
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include a plurality of pixels that are arranged in a matrix form
at intersections (or crossing regions) divided by data lines,
scan lines, and/or power lines. The pixels may include
OLEDs, two or more transistors including a driving transis-
tor, and one or more capacitors. Organic light emitting dis-
plays may display an image on both sides of the panel by
arranging the OLEDs on the upper side and the lower side of
the display panel. When the OLED on the upper side of the
panel and the OLED onthe lower side of the panel are coupled
to two different pixel circuits, the manufacturing cost may
increase and the layout may be complicated. As such, a
method of driving a first OLED configured to supply light
towards the upper side of the panel and a second OLED
configured to supply light towards the lower side of the panel
via one pixel circuit has been described. It is noted, however,
that the light emitting time may reduce when the first OLED
and the second OLED are driven as one pixel circuit because,
during a period when a voltage of the data signal is supplied
to the pixel circuit, both the first OLED and the second OLED
are turned off As such, brightness of the panel may be
reduced.
[0065] The pixel and the organic light emitting display
according to exemplary embodiments, however, may drive
two OLEDs configured to supply light in different directions
as one pixel circuit. The two OLEDs may maintain the light
emitting state during a period when voltage of a data signal is
stored in the pixel circuit, and the brightness of the produced
image may be improved.
[0066] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.
What is claimed is:
1. A pixel circuit, comprising:
a first organic light emitting diode;
a second organic light emitting diode;
a storage unit coupled to a data line, the storage unit com-
prising a first capacitor configured to store at least one of
a first data signal and a second data signal received via
the data line;
a first driver comprising:
a second capacitor configured to store the first data sig-
nal received via the storage unit; and
a first transistor configured to control an amount of cur-
rent supplied to the first organic light emitting diode in
response to a voltage stored in the second capacitor;
and
a second driver comprising:
a third capacitor configured to store the second data
signal received via the storage unit; and
a second transistor configured to control an amount of
current supplied to the second organic light emitting
diode in response to a voltage stored in the third
capacitor.
2. The pixel circuit of claim 1, wherein:
the first organic light emitting diode is configured to emit
light in a first direction;
the second organic light emitting diode is configured to
emit light in a second direction; and
the second direction is different from the first direction.
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3. The pixel circuit of claim 2, wherein:
the pixel circuit is incorporated into a display panel; and
the first direction is towards an upper side of the display
panel and the second direction is towards a lower side of
the panel.
4. The pixel circuit of claim 1, wherein:
the storage unit further comprises:
athird transistor coupled between the data line and a first
node, the third transistor being configured to be turned
on in response to a scan signal being supplied, via a
scan line, to a gate electrode of the third transistor;

a fourth transistor coupled between the first node and a
gate electrode of the first transistor; and

a fifth transistor coupled between the first node and a
gate electrode of the second transistor; and

the first capacitor is coupled between the first node and a
first voltage source.

5. The pixel circuit of claim 4, wherein configuration of the
pixel circuit causes, at least in part, turn-on periods of the
third transistor, the fourth transistor, and the fifth transistor to
not overlap one another.

6. The pixel circuit of claim 4, wherein:

a first electrode of the first transistor is coupled to a first
power source, the first transistor being configured to
control the amount of current supplied from the first
power source to the first organic light emitting diode in
response to the voltage stored in the second capacitor;

the second capacitor is coupled between the gate electrode
of the first transistor and the first power source; and

the first driver further comprises a sixth transistor coupled
between a second electrode of the first transistor and the
first organic light emitting diode, the sixth transistor
being configured to operate opposite an operation of the
fourth transistor.

7. The pixel circuit of claim 4, wherein:

a first electrode of the second transistor is coupled to a first
power source, the second transistor being configured to
control the amount of current supplied from the first
power source to the second organic light emitting diode
in response to the voltage stored in the third capacitor;

the third capacitor is coupled between the gate electrode of
the second transistor and the first power source; and

the second driver further comprises a seventh transistor
coupled between a second electrode of the second tran-
sistor and the second organic light emitting diode, the
seventh transistor being configured to operate opposite
an operation of the fifth transistor.

8. An organic light emitting display, comprising:

a pixel comprising a pixel circuit, the pixel circuit being
coupled to a scan line and a data line;

a first organic light emitting diode and a second organic
light emitting diode, the first and second organic light
emitting diodes being configured to emit light according
to a current supplied from the pixel circuit;

a scan driver configured to supply scan signals to the scan
line; and

adata driver configured to supply at least one of a first data
signal and a second data signal to a data line in synchro-
nization with one or more of the scan signals,

wherein the pixel circuit is configured to store voltage
corresponding to at least one of the first data signal and
the second data signal, and

wherein the scan driver and the data driver are configured
to cause, at least in part, the first organic light emitting
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diode and the second organic light emitting diode to emit
light during a voltage storage period of the pixel circuit.

9. The organic light emitting display of claim 8, wherein:

the first organic light emitting diode is configured to emit
light in a first direction;

the second organic light emitting diode is configured to
emit light in a second direction; and

the second direction is different from the first direction.

10. The organic light emitting display of claim 9, wherein:

the first direction is towards an upper side of the organic
light emitting display;

the second direction is towards a lower side of organic light
emitting display.

11. The organic light emitting display of claim 8, further

comprising:
a first control line;
a second control line;
a first light emitting control line; and
a second light emitting control line,
wherein the first control line, the second control line, the
first light emitting control line, and the second light
emitting control line are coupled, in association with the
scan line and the data line, to the pixel circuit.
12. The organic light emitting display of claim 11, wherein:
the data driver is configured to:
supply the first data signal to the pixel circuit during a
first period of a frame, the first data signal being
associated with the first organic light emitting diode;
and

supply the second data signal to the pixel circuit during
a second period of the frame, the second data signal
being associated with the second organic light emit-
ting diode; and

the scan driver is configured to supply the scan signals to
the scan line during the first and second periods.

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

comprising:

a control driver configured to:
supply afirst control signal to the first control line during

a third period of the frame, the third period being
between the first period and the second period; and
supply a second control signal to the second control line

during a fourth period of the frame, the fourth period
being after the second period,
wherein the scan driver is further configured to:
supply afirst light emitting control signal to the first light
emitting control line during the third period; and

supply a second light emitting control signal to the sec-
ond light emitting control line during the fourth
period.

14. The organic light emitting display of claim 13, wherein

the pixel circuit comprises:

a storage unit coupled to the data line, the storage unit
comprising a first capacitor configured to store at least
one of the first data signal and the second data signal;

a first driver comprising:

a second capacitor configured to store the first data sig-
nal received via the storage unit; and

a first transistor configured to control an amount of cur-
rent supplied to the first organic light emitting diode in
response to a voltage stored in the second to capacitor;
and
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a second driver comprising:

a third capacitor configured to store the second data
signal received via the storage unit; and

a second transistor configured to control an amount of
current supplied to the second organic light emitting
diode in response to a voltage stored in the third
capacitor.

15. The organic light emitting display of claim 14, wherein
a capacitance of the first capacitor is greater than a capaci-
tance of the second capacitor.

16. The organic light emitting display of claim 14, wherein
a capacitance of the first capacitor is greater than a capaci-
tance of the third capacitor.

17. The organic light emitting display of claim 14, wherein:

the storage unit further comprises:

athird transistor coupled between the data line and a first
node, the third transistor being configured to be turned
on in response to a scan signal being supplied, via the
scan line, to a gate electrode of the third transistor;

a fourth transistor coupled between the first node and a
gate electrode of the first transistor, the fourth transis-
tor being configured to be turned on in response to the
first control signal being supplied to the pixel circuit;
and

a fifth transistor coupled between the first node and a
gate electrode of the second transistor, the fifth tran-
sistor being configured to be turned on in response to
the second control signal being supplied to the pixel
circuit; and

the first capacitor is coupled between the first node and a
first voltage source.
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18. The organic light emitting display of claim 17, wherein
the first voltage source is coupled to cathode electrodes of the
first and second organic light emitting diodes.
19. The organic light emitting display of claim 14, wherein:
a first electrode of the first transistor is coupled to a first
power source, the first transistor being configured to
control the amount of current supplied from the first
power source to the first organic light emitting diode in
response to the voltage stored in the second capacitor;

the second capacitor is coupled between a gate electrode of
the first transistor and the first power source; and

the first driver further comprises a sixth transistor coupled

between a second electrode of the first transistor and the
first organic light emitting diode, the sixth transistor
being configured to be turned offonly when the first light
emitting control signal is received via the pixel circuit.
20. The organic light emitting display of claim 14, wherein:
a first electrode of the second transistor is coupled to a first
power source, the second transistor being configured to
control the amount of current supplied from the first
power source to the second organic light emitting diode
in response to the voltage stored in the third capacitor;

the third capacitor is coupled between a gate electrode of
the second transistor and the first power source; and

the second driver further comprises a seventh transistor
coupled between a second electrode of the second tran-
sistor and the second organic light emitting diode, the
seventh transistor being configured to be turned off only
when the second light emitting control signal is received
via the pixel circuit.

* ok % k&



2016-01-14

2015-05-05

patsnap

G09G3/3283 G09G3/3233 G09G2300/0876 G09G2310/0272 G09G2320/0252 G09G3/3266 G09G2300

/0814 G09G2300/0852 G09G2300/0861 G09G2310/0262 G09G2310/08 GO9G2380/00

TRBR(F) BREBRMNITFENBNAKE Rew
[ (RE)S US20160012779A1 /A
RiES US14/703960
FRBREE AR =EETRERAH
B (Z AIAR) A (IF) =EDISPLAY CO. , LTD.
LR BFHEFAN)AGR) =EDISPLAY CO., LTD.
#RIZBEA GU BON SEOG
SEO HAE KWAN
REHA GU, BON-SEOG
SEO, HAE-KWAN
IPCH %S G09G3/32
CPCH %5
1k 4 1020140088529 2014-07-14 KR
H AT 3R UsS9679517
SAEBEE Espacenet USPTO
HE(X)

GEBEIFEE—FBINALX_RE (OLED ) , B5=OLED , BEIHKE
SWEFE#EERT  ZERELOEE—BASE  HEERENFEHE —E
EENE-BEEETNEL —NZARBLERNE —R3BTE

B_HRE  HEENEHALBEHETERNE —BREES URE—
BAEE , HEREAMN T FEEEEPWBERZESRELE —OLEDHH
FHE, FIRE_HABEME_RNEE , IRE_RNEFIE . £=8
B WEREBNFHALHFIRZME 2 TIZRNWATIRE —BRES UKE
—EAE | WEE RN T F M EFNRIEME 2 TR R B ESRIERIRESA €
RS —OLEDM LR E, SE=8AE.

El

D ELYDD ELYDD 7

14 148

F=== a7 *J"IJ

144 P
et L@
I Mﬂ M4 (] [ I
Y e (R
[ 1 N?I 1
T =

! LMo ! !
! T i |
. Lo | | |
| [ My pmpp—— J I 1

4[ M6 | W7 p+——R2
OLED! OLED?

ELVSS

ELVSS


https://share-analytics.zhihuiya.com/view/7e2c2959-0723-4109-b099-4b5a9b41bb92
https://worldwide.espacenet.com/patent/search/family/055068009/publication/US2016012779A1?q=US2016012779A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160012779%22.PGNR.&OS=DN/20160012779&RS=DN/20160012779

