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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND ELECTRONIC DEVICE
HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Applications No. 10-2013-0092866, filed on
Aug. 6, 2013 in the Korean Intellectual Property Office
(KIPO), the content of which is incorporated herein in its
entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] Example embodiments relate generally to a flat
panel display device.

[0004] 2. Description of the Related Art

[0005] Flat panel display (FPD) devices are widely used as
the display device of electronic devices because FPD devices
are relatively lightweight and thin compared to cathode-ray
tube (CRT) display devices. Examples of FPD devices are
liquid crystal display (LCD) devices and organic light emit-
ting display (OLED) devices. Compared to liquid crystal
display devices, OLED devices have many characteristics
such as a relatively higher luminance and a relatively wider
viewing angle. In addition, OLED devices can be made thin-
ner because OLED devices do not require a backlight. In
OLED devices, electrons and holes are injected into an
organic thin layer through a cathode and an anode, and then
recombined in the organic thin layer to generate excitons,
thereby a light of a certain wavelength can be emitted.
[0006] OLED devices that employ a time division control
technique may divide one frame into a plurality of sub-
frames, and may control the sub-frames according to a
desired grayscale. The sub-frames may correspond to bits of
driving data, and may have different brightness ratios. In
OLED devices that include red color pixels (i.e., pixels that
emit ared color light), green color pixels (i.e., pixels that emit
a green color light), and blue color pixels (i.e., pixels that emit
a blue color light), the time division control method may be
divided into a horizontal time division control (H-TDC)
method that alternately drives adjacent pixels in a horizontal
direction, and a vertical time division control (V-TDC)
method that alternately drives adjacent pixels in a vertical
direction. However, a color defect in a certain pattern and a
flicker defect may occur in OLED devices that employ the
time division control technique.

SUMMARY

[0007] Example embodiments include an organic light
emitting display device that employs a time division control
technique configured to display a relatively stable-quality
image in all patterns.

[0008] Example embodiments include an electronic device
having an organic light emitting display device.

[0009] According to some embodiments, an organic light
emitting display device is configured to employ a time divi-
sion control technique by which one frame is divided into a
first field and a second field, and the first field and the second
field are sequentially driven. The organic light emitting dis-
play device includes: a display unit comprising: first emission
control-lines and second emission control-lines alternately
arranged along a first direction, wherein the first emission
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control-lines and the second emission control-lines extend
along a second direction perpendicular to the first direction,
and first pixel groups and second pixel groups, wherein the
first pixel groups alternate with the second pixel groups along
the second direction between the first emission control-lines
and the second emission control-lines, wherein each of the
first pixel groups is coupled to an adjacent one of the first
emission control-lines, and each of the second pixel groups is
coupled to an adjacent one of the second emission control-
lines; a data driver configured to provide data signals to the
display unit through a plurality of data-lines; an emission
driver configured to provide first emission signals to the dis-
play unit through the first emission control-lines in the first
field, and to provide second emission signals to the display
unit through the second emission control-lines in the second
field; a scan driver configured to sequentially provide scan
signals to the display unit through a plurality of scan-lines;
and a power unit configured to provide a power voltage to the
display unit through a plurality of power-lines.

[0010] The first direction may be parallel to a short side of
the display unit, and the second direction may be parallel to a
long side of the display unit.

[0011] The first pixel groups may be configured to concur-
rently emit light in response to the first emission signals that
are applied to the first emission control-lines in the first field;
and the second pixel groups may be configured to concur-
rently emit light in response to the second emission signals
that are applied to the second emission control-lines in the
second field.

[0012] Each ofthe first pixel groups may include a red color
pixel configured to emit a red color light, a green color pixel
configured to emit a green color light, and a blue color pixel
configured to emit a blue color light.

[0013] Each of the first pixel groups may include: a first
organic light emitting diode configured to generate the red
color light; a second organic light emitting diode configured
to generate the green color light; a third organic light emitting
diode configured to generate the blue color light; a common
pixel circuit configured to generate a driving current that is
applied to the first through third organic light emitting diodes;
a first emission transistor configured to control an operation
of the first organic light emitting diode by receiving the first
emission signal through the first emission control-lines, the
first emission transistor being coupled to the common pixel
circuit; a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the first emission signal through the first emission
control-lines, the second emission transistor being coupled to
the common pixel circuit; and a third emission transistor
configured to control an operation of the third organic light
emitting diode by receiving the first emission signal through
the first emission control-lines, the third emission transistor
being coupled to the common pixel circuit.

[0014] The common pixel circuit may be coupled to a data
line of the data-lines and a scan line of the scan-lines, and the
common pixel circuit may be configured to generate the driv-
ing current that is applied to the first through third organic
light emitting diodes in response to a data signal of the data
signals that is provided from the data driver and a scan signal
of the scan signals that is provided from the scan driver.
[0015] Each of the first pixel groups may include: a first
organic light emitting diode; a second organic light emitting
diode; a third organic light emitting diode; a red color filter, a
green color filter, and a blue color filter on the first organic
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light emitting diode, the second organic light emitting diode,
and the third organic light emitting diode, respectively; a
common pixel circuit configured to generate a driving current
that is applied to the first through third organic light emitting
diodes; a first emission transistor configured to control an
operation of the first organic light emitting diode by receiving
the first emission signal through the first emission control-
lines, the first emission transistor being coupled to the com-
mon pixel circuit; a second emission transistor configured to
control an operation of the second organic light emitting
diode by receiving the first emission signal through the first
emission control-lines, the second emission transistor being
coupled to the common pixel circuit; and a third emission
transistor configured to control an operation of the third
organic light emitting diode by receiving the first emission
signal through the first emission control-lines, the third emis-
sion transistor being coupled to the common pixel circuit.
[0016] The common pixel circuit may be coupled to a data
line of the data-lines and a scan line of the scan-lines, and the
common pixel circuit may be configured to generate the driv-
ing current that is applied to the first through third organic
light emitting diodes in response to a data signal of the data
signals that is provided from the data driver and a scan signal
of the scan signals that is provided from the scan driver.
[0017] Each of the second pixel groups may include a red
color pixel that emits a red color light, a green color pixel that
emits a green color light, and a blue color pixel that emits a
blue color light.

[0018] Each of the second pixel groups may include: a first
organic light emitting diode configured to generate the red
color light; a second organic light emitting diode configured
to generate the green color light; a third organic light emitting
diode configured to generate the blue color light; a common
pixel circuit configured to generate a driving current that is
applied to the first through third organic light emitting diodes;
a first emission transistor configured to control an operation
of the first organic light emitting diode by receiving the sec-
ond emission signal through the second emission control-
lines, the first emission transistor being coupled to the com-
mon pixel circuit; a second emission transistor configured to
control an operation of the second organic light emitting
diode by receiving the second emission signal through the
second emission control-lines, the second emission transistor
being coupled to the common pixel circuit; and a third emis-
sion transistor configured to control an operation of the third
organic light emitting diode by receiving the second emission
signal through the second emission control-lines, the third
emission transistor being coupled to the common pixel cir-
cuit.

[0019] The common pixel circuit may be coupled to a data
line of the data-lines and a scan line of the scan-lines, and the
common pixel circuit may be configured to generate the driv-
ing current that is applied to the first through third organic
light emitting diodes in response to a data signal of the data
signals that is provided from the data driver and a scan signal
of the scan signals that is provided from the scan driver.
[0020] Each of the second pixel groups may include: a first
organic light emitting diode; a second organic light emitting
diode; a third organic light emitting diode; a red color filter, a
green color filter, and a blue color filter on the first organic
fight emitting diode, the second organic light emitting diode,
and the third organic light emitting diode, respectively; a
common pixel circuit configured to generate a driving current
that is applied to the first through third organic light emitting
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diodes; a first emission transistor configured to control an
operation of the first organic light emitting diode by receiving
the second emission signal through the second emission con-
trol-lines, the first emission transistor being coupled to the
common pixel circuit; a second emission transistor config-
ured to control an operation of the second organic light emit-
ting diode by receiving the second emission signal through
the second emission control-lines, the second emission tran-
sistor being coupled to the common pixel circuit; and a third
emission transistor configured to control an operation of the
third organic light emitting diode by receiving the second
emission signal through the second emission control-lines,
the third emission transistor being coupled to the common
pixel circuit.

[0021] The common pixel circuit may be coupled to a data
line of the data-lines and a scan line of the scan-lines, and the
common pixel circuit may generate the driving current that is
applied to the first through third organic light emitting diodes
in response to a data signal of the data signals that is provided
from the data driver and a scan signal of the scan signals that
is provided from the scan driver.

[0022] According to some embodiments, an electronic
device includes: a central processing unit, at least one func-
tion block, and an organic light emitting display device,
wherein the organic light emitting display device is config-
ured to employ a time division control technique by which
one frame is divided into a first field and a second field, and
the first field and the second field are sequentially driven,
wherein the organic light emitting display device comprises:
a display unit comprising first emission control-lines and
second emission control-lines alternately arranged along a
first direction, the first emission control-lines and the second
emission control-lines extend along a second direction that is
perpendicular to the first direction, and first pixel groups and
second pixel groups, wherein the first pixel groups alternate
with the second pixel groups along the second direction
between the first emission control-lines and the second emis-
sion control-lines, wherein each of the first pixel groups is
coupled to an adjacent one of the first emission control-lines,
and each of the second pixel groups is coupled to adjacent one
of the second emission control-lines; a data driver configured
to provide a data signal to the display unit through a plurality
of data-lines; an emission driver configured to provide first
emission signals to the display unit through the first emission
control-lines in the first field, and to provide second emission
signals to the display unit through the second emission con-
trol-lines in the second field; a scan driver configured to
sequentially provide scan signals to the display unit through a
plurality of scan-lines; and a power unit configured to provide
a power voltage to the display unit through a plurality of
power-lines.

[0023] The first direction may be parallel to a short side of
the display unit, and the second direction may be parallel to a
long side of the display unit.

[0024] The first pixel groups may be configured to concur-
rently emit light in response to the first emission signals that
are applied to the first emission control-lines in the first field,
and the second pixel groups may be configured to concur-
rently emit light in response to the second emission signals
that are applied to the second emission control-lines in the
second field.

[0025] Each ofthe first pixel groups may include a red color
pixel configured to emit a red color light, a green color pixel
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configured to emit a green color light, and a blue color pixel
configured to emit a blue color light.

[0026] Each of the first pixel groups may include: a first
organic light emitting diode configured to generate the red
color light; a second organic light emitting diode configured
to generate the green color light; a third organic light emitting
diode configured to generate the blue color light; a common
pixel circuit configured to generate a driving current that is
applied to the first through third organic light emitting diodes;
a first emission transistor configured to control an operation
of the first organic light emitting diode by receiving the first
emission signal through the first emission control-lines, the
first emission transistor being coupled to the common pixel
circuit; a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the first emission signal through the first emission
control-lines, the second emission transistor being coupled to
the common pixel circuit; and a third emission transistor
configured to control an operation of the third organic light
emitting diode by receiving the first emission signal through
the first emission control-lines, the third emission transistor
being coupled to the common pixel circuit.

[0027] Each of the first pixel groups may include: a first
organic light emitting diode; a second organic light emitting
diode; a third organic light emitting diode; a red color filter, a
green color filter, and a blue color filter on the first organic
light emitting diode, the second organic light emitting diode,
and the third organic light emitting diode, respectively; a
common pixel circuit configured to generate a driving current
that is applied to the first through third organic light emitting
diodes; a first emission transistor configured to control an
operation of the first organic light emitting diode by receiving
the first emission signal through the first emission control-
lines, the first emission transistor being coupled to the com-
mon pixel circuit; a second emission transistor configured to
control an operation of the second organic light emitting
diode by receiving the first emission signal through the first
emission control-lines, the second emission transistor being
coupled to the common pixel circuit; and a third emission
transistor configured to control an operation of the third
organic light emitting diode by receiving the first emission
signal through the first emission control-lines, the third emis-
sion transistor being coupled to the common pixel circuit.
[0028] Each of the second pixel groups may include a red
color pixel configured to emit a red color light, a green color
pixel configured to emit a green color light, and a blue color
pixel configured to emit a blue color light.

[0029] Each of the second pixel groups may include: a first
organic light emitting diode configured to generate the red
color light; a second organic light emitting diode configured
to generate the green color light; a third organic light emitting
diode configured to generate the blue color light; a common
pixel circuit configured to generate a driving current that is
applied to the first through third organic light emitting diodes;
a first emission transistor configured to control an operation
of the first organic light emitting diode by receiving the sec-
ond emission signal through the second emission control-
lines, the first emission transistor being coupled to the com-
mon pixel circuit; a second emission transistor configured to
control an operation of the second organic light emitting
diode by receiving the second emission signal through the
second emission control-lines, the second emission transistor
being coupled to the common pixel circuit; and a third emis-
sion transistor configured to control an operation of the third
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organic light emitting diode by receiving the second emission
signal through the second emission control-lines, the third
emission transistor being coupled to the common pixel cir-
cuit.

[0030] Each of the second pixel groups may include: a first
organic light emitting diode; a second organic light emitting
diode; a third organic light emitting diode; a red color filter, a
green color filter, and a blue color filter on the first organic
light emitting diode, the second organic light emitting diode,
and the third organic light emitting diode, respectively; a
common pixel circuit configured to generate a driving current
that is applied to the first through third organic light emitting
diodes; a first emission transistor configured to control an
operation of the first organic light emitting diode by receiving
the second emission signal through the second emission con-
trol-lines, the first emission transistor being coupled to the
common pixel circuit; a second emission transistor config-
ured to control an operation of the second organic light emit-
ting diode by receiving the second emission signal through
the second emission control-lines, the second emission tran-
sistor being coupled to the common pixel circuit; and a third
emission transistor configured to control an operation of the
third organic light emitting diode by receiving the second
emission signal through the second emission control-lines,
the third emission transistor being coupled to the common
pixel circuit.

[0031] Therefore, an organic light emitting display device
and an electronic device having the organic light emitting
display device according to example embodiments may dis-
play a relatively stable-quality image in all patterns by divid-
ing one frame into two fields, by driving pixel groups in
zigzag shape, where each of the pixel groups includes one red
color pixel, one green color pixel, and one blue color pixel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0033] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to example embodi-
ments.

[0034] FIG. 2 is a diagram illustrating a display unit of an
organic light emitting display device of FIG. 1.

[0035] FIG. 3 is a circuit diagram illustrating a plurality of
pixel groups of a display unit of F1G. 2.

[0036] FIG. 4A is a cross-sectional diagram illustrating an
example in which pixel groups of FIG. 3 are manufactured in
a non-color filter configuration.

[0037] FIG. 4B is a cross-sectional diagram illustrating
another example in which pixel groups of FIG. 3 are manu-
factured in a color filter configuration.

[0038] FIG. 5A is a circuit diagram illustrating an example
of a common pixel circuit of pixel groups of FIG. 3.

[0039] FIG. 5B is a circuit diagram illustrating another
example of a common pixel circuit of pixel groups of FIG. 3.
[0040] FIG. 6isa flow chart illustrating amethod of driving
an organic light emitting display device according to example
embodiments.

[0041] FIG. 7 is a diagram illustrating one frame of an
organic light emitting display device that is applied to a
method of FIG. 6.
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[0042] FIGS. 8A through 8C are diagrams illustrating an
example in which an organic light emitting display device is
driven by a method of FIG. 6.

[0043] FIG. 9 is a block diagram illustrating an electronic
device according to example embodiments.

[0044] FIG. 10 is a diagram illustrating an example in
which an electronic device of FIG. 9 is implemented as a
smart-phone.

DETAILED DESCRIPTION

[0045] Various example embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which some example embodiments are shown.
The present inventive concept may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present inventive concept to those skilled in the
art. In the drawings, the sizes and relative sizes of layers and
regions may be exaggerated for clarity. Like numerals refer to
like elements throughout.

[0046] 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 teach-
ings 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.

[0047] 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. When an
element is referred to as being “directly connected” or
“directly coupled” to another element, there are no interven-
ing elements present. Other words used to describe the rela-
tionship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.).

[0048] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the present inventive concept. As
used herein, the singular forms “a)” “an” and “the” are
intended to include the plural forms as well, unless the con-
text 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.

[0049] 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 inventive concept belongs. It will be further under-
stood 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.

[0050] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to example embodi-
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ments. FIG. 2 is a diagram illustrating a display unit of an
organic light emitting display device of FIG. 1.

[0051] Referring to FIG. 1 and FIG. 2, the organic light
emitting display device 1000 may include a display unit or
panel 100, a data driver 200, a scan driver 300, an emission
driver 400, and a power unit 500.

[0052] Thedisplay unit 100 may display an image based on
a data signal received from the data driver 200 through data-
lines DL, a scan signal received from the scan driver 300
through scan-lines SL, an emission signal received from the
emission driver 400 through emission control-lines EL, and
power voltages ELVDD and ELVSS received from the power
unit 500 through power-lines.

[0053] As illustrated in FIG. 2, the display unit 100
includes the emission control-lines EL[1] through EL[n],
where n is an even number greater than or equal to 2, a
plurality of first pixel groups 110, and a plurality of second
pixel groups 120. The emission control-lines EL[1] through
EL[n] are arranged in a first direction (e.g. a direction that is
parallel to a short side of the display unit 100). Here, the
emission control-lines EL[1] through EL[n] extend in a sec-
ond direction (e.g. a direction that is parallel to a long side of
the display unit 100).

[0054] The first pixel groups 110 and the second pixel
groups 120 are adjacently arranged in an alternating order
between the emission control-lines EL[1] through EL[n] in
(e.g., along) the second direction (e.g. a direction that is
parallel to a long side of the display unit 100).

[0055] The emission control-lines EL[1] through EL[n]
may include a plurality of first emission control-lines 410 and
a plurality of second emission control-lines 420. The first
emission control-lines 410 may correspond to odd emission
control-lines (i.e., EL[1], EL[3], EL[n-1]) among the emis-
sion control-lines EL[1] through EL[n], and the second emis-
sion control-lines 420 may correspond to even emission con-
trol-lines (i.e., EL[2], EL[4], EL[n]) among the emission
control-lines ELM through EL[n]. In other words, the first
emission control-lines 410 and the second emission control-
lines 420 may be alternately arranged in an alternating order
in (e.g., along) the first direction (e.g., a direction that is
parallel to a short side of the display 100).

[0056] In the organic light emitting display device 1000
that employs a time division control technique by which one
frame is divided into a first field and a second field. and the
first field and the second field are sequentially driven, a first
emission signal may be provided through the first emission
control-lines 410 in the first field, and a second emission
signal may be provided through the second emission control-
lines 420 in the second field.

[0057] The first pixel groups 110 and the second pixel
groups 120 may be adjacently arranged in an alternating order
between the emission control-lines EL[1] through EL[n] in
(e.g., along) the second direction. In detail, when one first
pixel group 110 is positioned between the first emission con-
trol-lines 410 and the second emission control-lines 420 that
are adjacently arranged in an alternating order in the first
direction (e.g. a direction that is parallel to a short side of the
display unit 100), the second pixel groups 120 may be
arranged adjacently to the first pixel group 110 in the first
direction (e.g. a direction that is parallel to a short side of the
display unit 100) and also the second direction (e.g. a direc-
tion that is parallel to a long side of the display unit 100).
Further, when one second pixel group 120 is positioned
between the first emission control-lines 410 and the second
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emission control-lines 420 that are adjacently arranged in an
alternating order in (e.g., along) the first direction (e.g. a
direction thatis parallel to a short side of the display unit 100),
the first pixel groups 110 may be arranged adjacently to the
second pixel group 120 in the first direction (e.g. a direction
that is parallel to a short side of the display unit 100) and the
second direction (e.g. a direction that is parallel to a long side
of the display unit 100). In conclusion, the first pixel groups
110 and the second pixel groups 120 are alternately arranged
in the first direction (e.g. a direction that is parallel to a short
side of the display unit 100) and the second direction (e.g. a
direction thatis parallel to a long side of the display unit 100).
[0058] Each of the first pixel groups 110 includes a red
color pixel that emits a red color light, a green color pixel that
emits a green color light, and a blue color pixel that emits a
blue color light. Here, the first pixel groups 110 concurrently
(e.g., simultaneously) emit light in the first field, where the
first pixel groups 110 are coupled to adjacent one of the first
emission control-lines 410. Each of the second pixel groups
120 includes a red color pixel that emits a red color light, a
green color pixel that emits a green color light, and a blue
color pixel that emits a blue color light. Here, the second pixel
groups 120 concurrently (e.g., simultaneously) emit light in
the second field, where the second pixel groups 120 are
coupled to adjacent one of the second emission control-lines
420.

[0059] As described above, the first pixel groups 110 and
the second pixel groups 120 are alternately arranged in the
first direction and the second direction. In addition, the first
pixel groups 110 emit light in the first field, and the second
pixel groups 120 emit light in the second field. Thus, the
organic light emitting display device 1000 may emit light in a
zigzag shape during respective fields of one frame (e.g., the
first field and the second field).

[0060] As illustrated in FIG. 1, the data driver 200 may
provide the data signals to the display unit 100 through the
data-lines DL. The data signals control an operation of driv-
ing transistors, where the data signals are applied to common
pixel circuits of the first pixel groups 110 and the second pixel
groups 120 in the display unit 100. The data-lines DL extend
in the first direction (e.g. a direction that is parallel to a short
side of the display unit 100), and the data-lines DL are
arranged in the second direction (e.g. a direction that is par-
allel to a long side of the display unit 100). According to a
structure of the common pixel circuit of the first pixel groups
110 and the second pixel groups 120, the data signal may be
provided to the red color pixel, the green color pixel, and the
blue color pixel through different data-lines DL. Alterna-
tively, the data signals may be provided to the red color pixel,
the green color pixel, and the blue color pixel through the
same data-line DL.

[0061] The scan driver 300 may provide the scan signals to
the display unit 100 through the scan-lines SL. The scan
signals control an operation of switching transistors, where
the scan signals are applied to the common pixel circuit of the
first pixel groups 110 and the second pixel groups 120 in the
display unit 100. The scan-lines SL extend in the second
direction (e.g. a direction that is parallel to a long side of the
display unit 100), and the scan-lines SL are arranged in (e.g,.,
along) the first direction (e.g. a direction that is parallel to a
short side of the display unit 100). According to the structure
of the common pixel circuit, the scan data may be provided to
the first pixel groups 110 and the second pixel groups 120
through different scan-lines SL. Alternatively, the scan sig-
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nals may be provided to the first pixel groups 110 and the
second pixel groups 120 through the same scan-line SL.
[0062] The emission driver 400 may provide the first emis-
sion signals and the second emission signals to the display
unit 100 through the emission control-lines EL. The first
emission signals control light emission operations of organic
light emitting diodes of the first pixel groups 110, where the
first emission signals are applied to emission control transis-
tors of the first pixel groups 110 in the display unit 100. The
second emission signals control a light emission operation of
organic light emitting diodes of the second pixel groups 120,
where the second emission signals are applied to emission
control transistors of the second pixel groups 120 in the
display unit 100. The emission control-lines EL extend in the
second direction (e.g. a direction that is parallel to a long side
of the display unit 100), and the emission control-lines EL are
arranged in the first direction (e.g. a direction that is parallel
to a short side of the display unit 100). Here, odd emission
control-lines among the emission control-lines may corre-
spond to the first emission control-lines 410 and even emis-
sion control-lines among the emission control-lines may cor-
respond to the second emission control-lines 420. The first
emission signals may be provided through the first emission
control-lines 410 in the first field, and the second emission
signals may be provided through the second emission con-
trol-lines 420 in the second field.

[0063] The power unit 500 may provide a high power volt-
age ELVDD and a low power voltage ELVSS to the first and
second pixel groups through the power-lines.

[0064] A timing controller (not illustrated in FIG. 1) may
generate a plurality of control signals, and may control the
data driver 200, the scan driver 300, the emission driver 400,
and the power unit 500 by providing the control signals to the
data driver 200, the scan driver 300, the emission driver 400,
and the power unit 500.

[0065] FIG. 3 is a circuit diagram illustrating a plurality of
pixel groups of a display unit of FIG. 2.

[0066] Referring to FIG. 3, the first pixel groups 110 and
the second pixel groups 120 which are adjacently arranged in
the first direction (e.g., a direction that is parallel to a short
side of the display unit 100) may share a driving current
which is provided to organic light emitting diodes from the
common pixel circuit 130.

[0067] In detail, each of the first pixel groups 110 include
the red color pixel, the green color pixel, and the blue color
pixel. Thus, each of the first pixel groups 110 include a first
organic light emitting diode 111, a second organic light emit-
ting diode 112, a third organic light emitting diode 113, the
common pixel circuit 130, a first emission control transistor
114, a second emission control transistor 115, and a third
emission control transistor 116.

[0068] The first organic light emitting diode 111 of the first
pixel groups 110 may emit light when the first emission
control transistor 114 is turned-on. In the first field, when the
first emission signal is provided through the first emission
control-lines 410, the first emission control transistor 114 of
the first pixel groups 110 may be turned-on. Thus, the driving
current generated by the common pixel circuit 130 may be
applied to the first organic light emitting diode 111 of the first
pixel groups 110. As a result, the red color pixel may emit a
red color light. The second organic light emitting diode 112 of
the first pixel groups 110 may emit light when the second
emission control transistor 115 of the first pixel groups 110 is
turned-on. In the first field, when the first emission signal is
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provided through the first emission control-lines 410, the
second emission control transistor 115 of the first pixel
groups 110 may be turned-on. Thus, the driving current gen-
erated by the common pixel circuit 130 may be applied to the
second organic light emitting diode 112 of the first pixel
groups 110. As aresult, the green color pixel may emit a green
color light. The third organic light emitting diode 113 of the
first pixel groups 110 may emit light when the third emission
control transistor 116 of the first pixel groups 110 is turned-
on. In the first field, when the first emission signal is provided
through the first emission control-lines 410, the third emis-
sion control transistor 116 of the first pixel groups 110 may be
turned-on. Thus, the driving current generated by the com-
mon pixel circuit 130 may be applied to the third organic light
emitting diode 113 of the first pixel groups 110. As a result,
the blue color pixel may emit a blue color light.

[0069] The common pixel circuit 130 may generate the
driving current which drives the first organic light emitting
diode 111 of the first pixel groups 110, the second organic
light emitting diode 112 of the first pixel groups 110, and the
third organic light emitting diode 113 of the first pixel groups
110. The common pixel circuit 130 may receive the data
signal, the scan signal, and the power signal, and may gener-
ate the driving current based on the data signal, the scan
signal, and the power signal.

[0070] Each of the second pixel groups 120 includes a first
organic light emitting diode 121, a second organic light emit-
ting diode 122, a third organic light emitting diode 123, the
common pixel circuit 130, a first emission control transistor
124, a second emission control transistor 125, and a third
emission control transistor 126.

[0071] The first organic light emitting diode 121 of the
second pixel groups 120 may emit light when the first emis-
sion control transistor 124 of the second pixel groups 120 is
turned-on. In the second field, when the second emission
signal is provided through the second emission control-lines
420, the first emission control transistor 124 of the second
pixel groups 120 may be turned-on. Thus, the driving current
generated by the common pixel circuit 130 may be applied to
the first organic light emitting diode 121 of the second pixel
groups 120. As a result, the red color pixel may emit a red
colorlight. The second organic light emitting diode 122 of the
second pixel groups 120 may emit light when the second
emission control transistor 125 of the second pixel groups 120
is turned-on. In the second field, when the second emission
signal is provided through the second emission control-lines
420, the second emission control transistor 125 of the second
pixel groups 120 may be turned-on. Thus, the driving current
generated by the common pixel circuit 130 may be applied to
the second organic light emitting diode 122 of the second
pixel groups 120. As a result, the green color pixel may emit
a green color light. The third organic light emitting diode 123
of the second pixel groups 120 may emit light when the third
emission control transistor 126 of the second pixel groups 120
is turned-on. In the second field, when the second emission
signal is provided through the second emission control-lines
420, the third emission control transistor 126 of the second
pixel groups 120 may be turned-on. Thus, the driving current
generated by the common pixel circuit 130 may be applied to
the third organic light emitting diode 124 of the second pixel
groups 120. As a result, the blue color pixel may emit a blue
color light.

[0072] The common pixel circuit 130 may generate the
driving current which drives the first organic light emitting
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diode 121, the second organic light emitting diode 122 and the
third organic light emitting diode 123 in the second pixel
groups 120. The common pixel circuit 130 may receive the
data signal, the scan signal and the power signal, and may
generate the driving current based on the data signal, the scan
signal, and the power signal.

[0073] In brief, the common pixel circuit 130 may be
shared by the first pixel groups 110 and the second pixel
groups 120 which are adjacently arranged in the first direction
(e.g. the minor-axis direction of the display unit 100). That is,
the driving current generated by the common pixel circuit 130
may be applied to the first pixel groups 110 in the first field.
Thus, the first pixel group 110 may emit light. The driving
current generated by the common pixel circuit 130 may be
applied to the second pixel groups 120 in the second field.
Thus, the second pixel group 120 may emit light.

[0074] FIG. 4A is a cross-sectional diagram illustrating an
example in which pixel groups of FIG. 3 are manufactured in
a non-color filter configuration. FI1G. 4B is a cross-sectional
diagram illustrating another example in which pixel groups of
FIG. 3 are manufactured in a color filter configuration.
[0075] Referring to FIG. 4A, a display unit 100 may
include a first substrate 140, a second substrate 150, the first
pixel groups 110, and the second pixel groups 120.

[0076] The first pixel groups 110 and the second pixel
groups 120 may be formed on the first substrate 140.

[0077] Each of the first pixel groups 110 include the red
color pixel, the green color pixel, and the blue color pixel.
Here, the red color pixel includes the first organic light emit-
ting diode 111, which emits red color light, the green color
pixel includes the second organic light emitting diode 112,
which emits green color light, and the blue color pixel
includes the third organic light emitting diode 113, which
emits blue color light. Each of the first organic light emitting
diode 111, the second organic light emitting diode 112, and
the third organic light emitting diode 113 may be formed on
the first substrate 140 by sequentially stacking an anode elec-
trode, a hole injection layer, an light emitting layer, an elec-
tron transport layer, and a cathode electrode. Here, a color of
light emitted by the organic light emitting diode may be
determined according to organic materials included in the
light emitting layer.

[0078] The second pixel groups 120 may be adjacently
arranged to the first pixel groups 110. Each ofthe second pixel
group 120 also includes the red color pixel, the green color
pixel and the blue color pixel. Here, the red color pixel
includes the first organic light emitting diode 121, which
emits red color light, the green color pixel includes the second
organic light emitting diode 122, which emits green color
light and the blue color pixel includes the third organic light
emitting diode 123, which emits blue color light.

[0079] After forming an additionally layer (e.g., an encap-
sulation layer) on the first substrate 140, which has the first
pixel groups 110 and the second pixel groups 120, the organic
light emitting display device may be manufactured by posi-
tioning the second substrate opposite to the first substrate 140.
[0080] Referring to FIG. 4B, a display unit 100 includes a
first substrate 140, a second substrate 150, a plurality of color
filters, the first pixel group 110, and the second pixel group
120.

[0081] The first pixel groups 110 and the second pixel
groups 120 include organic light emitting diodes, which emit
white color light. Thus, the color filters (e.g., a red color filter
117, a green color filter 118, and a blue color filter 119) may
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be positioned on the organic light emitting diodes to emit red
color light, green color light, and blue color light, respec-
tively.

[0082] Each of the first pixel groups 110 includes the red
color pixel, the green color pixel, and the bluecolor pixel. The
red color pixel includes the first organic light emitting diode
111 which emits white color light on which the red color filter
117 is positioned, the green color pixel includes the second
organic light emitting diode 112 which emits white color light
on which the green color filter 118 is positioned, and the blue
color pixel includes the third organic light emitting diode 113
which emits white color light on which the blue color filter
119 is positioned. The first organic light emitting diode 111,
the second organic light emitting diode 112 and the third
organic light emitting diode 113 may be formed on the first
substrate 140 by sequentially stacking an anode electrode, a
hole injection layer, an light emitting layer, an electron trans-
port layer, and a cathode electrode. Here, the first organic
light emitting diode 111, the second organic light emitting
diode 112, and the third organic light emitting diode 113 may
be manufactured by forming the organic light emitting layer
with organic materials that result in white color light. The red
color filter 117, the green color filter 118, and the blue color
filter 119 are formed on the organic light emitting diodes 111,
112, and 113, respectively. Here, the red color filter 117, the
green color filter 118, and the blue color filter 119 may be
formed by any suitable color filter formation method.

[0083] The second pixel groups 120 may be adjacently
arranged to the first pixel groups 110. Each ofthe second pixel
groups 120 includes the red color pixel, the green color pixel,
and the blue color pixel. The red color pixel includes the first
organic light emitting diode 121, which emits white color
light on which the red color filter 127 is positioned, the green
color pixel includes the second organic light emitting diode
122 which emits white color light on which the green color
filter 128 is positioned, and the blue color pixel includes the
third organic light emitting diode 123 which emits white color
light on which the blue color filter 129 is positioned.

[0084] After forming an additional layer (e.g., an encapsu-
lation layer) on the first substrate 140 which has the first pixel
groups 110 and the second pixel groups 120, the organic light
emitting display device may be manufactured by positioning
the second substrate opposite to the first substrate 140.
[0085] FIG.5A is a circuit diagram illustrating an example
ofacommon pixel circuit of pixel groups illustrated in FIG. 3.
FIG. 5B is a circuit diagram illustrating another example of a
common pixel circuit of pixel groups illustrated in FIG. 3.
[0086] Referringto FIG. 5A, the common pixel circuit 130
may have a basic structure of 2T-1C (i.e., two transistors and
one capacitor) that generates the driving current of the
organic light emitting diode. The common pixel circuit 130
may include a switching transistor T1, a storage capacitor C1,
and a driving transistor T2.

[0087] A first terminal of the switching transistor T1 is
coupled to the data-line. A second terminal of the switching
transistor T1 is coupled to the storage capacitor C1. The gate
electrode of the switching transistor T1 is coupled to the
scan-line. A gate electrode of the switching transistor T1
receives the scan signal SCAN from the scan driver. When the
scan signal is applied, the switching transistor T1 is turned-
on. The switching transistor T1 receives the data signal DATA
through a data-line which is coupled to the first terminal of the
switching transistor T1. The switching transistor T1 transfers
the data signal DATA to the storage capacitor C1.
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[0088] The storage capacitor C1 stores the data signal
DATA and controls an operation of the driving transistor T2.

[0089] A first terminal of the driving transistor T2 receives
the power voltage signal ELVDD. The first terminal of the
driving transistor T2 is coupled to the power-line. A second
terminal of the driving transistor T2 is coupled to the first
through third emission control transistors of the first pixel
groups which are outside of the common pixel circuit 130.
The second terminal of the driving transistor T2 is coupled to
the first through third emission control transistors of the sec-
ond pixel group, which are outside of the common pixel
circuit 130. A gate electrode of the driving transistor T2 is
coupled to the storage capacitor C1. The driving transistor T2
generates the driving current according to the data signal
DATA, which is stored in the storage capacitor C1. The driv-
ing current may be applied to the organic light emitting diode
according to an operation of the emission control transistor,
which is coupled to the second terminal of the driving tran-
sistor T2.

[0090] Referring to FIG. 5B, the common pixel circuit 130
includes the switching transistor T1, the storage capacitor C1,
the driving transistor T2, a compensation transistor T3, and a
compensation capacitor C2.

[0091] A first terminal of the switching transistor T1 is
coupled to the data-line. A second terminal of the switching
transistor T1 is coupled to the storage capacitor C1. The gate
electrode of the switching transistor T1 is coupled to the
scan-line. A gate electrode of the switching transistor T1
receives the scan signal SCAN from the scan driver. When the
scan signal is applied, the switching transistor T1 is turned-
on. The switching transistor T1 receives the data signal DATA
through a data-line, which is coupled to the first terminal of
the switching transistor T1. The switching transistor T1 trans-
fers the data signal DATA to the storage capacitor C1.

[0092] The storage capacitor C1 stores the data signal
DATA and controls an operation of the driving transistor T2.

[0093] A first terminal of the driving transistor T2 receives
the power voltage signal ELVDD. The first terminal of the
driving transistor T2 is coupled to the power-line. A second
terminal of the driving transistor T2 is coupled to the first
through third emission control transistors of the first pixel
groups which are outside of the common pixel circuit 130.
The second terminal of the driving transistor T2 is coupled to
the first through third emission control transistor of the sec-
ond pixel groups which are outside of the common pixel
circuit 130. A gate electrode of the driving transistor T2 is
coupled to the storage capacitor C1. The driving transistor T2
generates the driving current according to the data signal
DATA, which is stored in the storage capacitor C1. The driv-
ing current may be applied to the organic light emitting diode
according to an operation of the emission control transistor
which is coupled to the second terminal of the driving tran-
sistor T2.

[0094] A first terminal of the compensation transistor T3 is
coupled to the compensation capacitor C2. A second terminal
of the compensation transistor T3 is coupled to the second
terminal of the driving transistor T2. A gate electrode of the
compensation transistor T3 receives a compensation signal
GCO. The compensation transistor T3 controls the driving
current, which is applied to the first through third organic light
emitting diodes of the first pixel groups and the second pixel

groups.
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[0095] The compensation capacitor C2 includes a first ter-
minal, which is coupled to the storage capacitor C1 and the
switching transistor T1, and a second terminal, which is
coupled to the power-line.

[0096] Although a structure of the common pixel circuit
130 1s illustrated in FIGS. 5A and 5B, the structure of the
common pixel circuit 130 is not limited thereto.

[0097] FIG. 6is a flow chartillustrating amethod of driving
an organic light emitting display device according to example
embodiments. FIG. 7is a diagram illustrating one frame of an
organic light emitting display device that is applied to a
method of FIG. 6. FIGS. 8A through 8C are diagrams illus-
trating an example in which an organic light emitting display
device is driven by a method of FIG. 6.

[0098] Referring to FIG. 6, the method of FIG. 6 may
employ a time division control technique by which one frame
is divided into a first field and a second field, and the first field
and the second field are sequentially driven. Specifically, the
method of FIG. 6 may provide a first emission signal through
first emission control-lines in the first field (step S10), and
may provide a second emission signal through second emis-
sion control-lines in the second field (step S20).

[0099] As described, the first pixel groups and the second
pixel groups are alternately arranged in the first direction and
the second direction. In addition, the first pixel groups emit
light in the first field, and the second pixel groups emit light in
the second field. Thus, the organic light emitting display
device may emit light in a zigzag shape during respective
fields of one frame (i.e., the first field and the second field),
and the display unit 100 may be recognized that all pixels emit
light in one frame.

[0100] Referring to FIG. 7, the organic light emitting dis-
play device which employs the time division control tech-
nique is driven by dividing one frame into the first field and
the second field.

[0101] In a first field, a first emission signal is provided
through first emission control-lines 410. Here, a red color
pixel, a green color pixel, and a blue color pixel of first pixel
groups 110, which are coupled to the first emission control-
lines 410 emit light. The first pixel groups 110 emit lightin a
zigzag shape in the first field because second pixel groups 120
are adjacently arranged to the first pixel groups 110.

[0102] In a second field, a second emission signal is pro-
vided through second emission control-lines 420. Here, ared
color pixel, a green color pixel and a blue color pixel of the
second pixel groups 120, which are coupled to the second
emission control-lines 420 emit light. The second pixel
groups 120 emit light in the zigzag shape in the second field
because the first pixel groups 110 are adjacently arranged to
the second pixel group 120.

[0103] Referring to FIGS. 8A to 8C, ina display unit 100 of
an organic light emitting display device, the first pixel groups
110 may emit light in the zigzag shape as illustrated in FIG.
8B in the first field because the first emission signal is pro-
vided from the emission driver through the first emission
control-lines 410. The second pixel groups 120 may emit
light in the zigzag shape as illustrated in FIG. 8C in the second
field because the second emission signal is provided from the
emission driver through the second emission control-lines
420. Although driving frequencies are different according to
a kind of a display device, generally, a time for driving one
frame is very short. Thus, the first pixel groups 110 and the
second pixel groups 120 which emit light in the zigzag shape
may be recognized that all pixels emit light in one frame as
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illustrated in FIG. 8A although the organic light emitting
display device is driven by dividing one frame into the first
field and the second field as illustrate in FIGS. 8B and 8C.
[0104] FIG. 9 is a block diagram illustrating an electronic
device according to example embodiments. FIG. 10 is a dia-
gram illustrating an example in which an electronic device of
FIG. 9 is implemented as a smart-phone.

[0105] Referring to FIG. 9, the electronic device 600 may
include a processor 610, a memory device 620, a storage
device 630, an input/output (I/O) device 640, a power supply
650 and an organic light emitting display device 660. Here,
the organic light emitting display device 660 may correspond
to the organic light emitting display device 1000 of FIG. 1. In
addition, the electronic device 600 may further include a
plurality of ports for communicating a video card, a sound
card, a memory card, a universal serial bus (USB) device,
other electronic devices, etc. Although it is illustrated in FIG.
10 that the electronic device 600 is implemented as a smart-
phone 700, a kind of the electronic device 600 is not limited
thereto.

[0106] The processor 610 may perform various computing
functions. The processor 610 may be a microprocessor, a
central processing unit (CPU), etc. The processor 610 may be
coupled to other components via an address bus, a control
bus, a data bus, etc. Further, the processor 610 may be coupled
to an extended bus such as peripheral component interconnect
(PCI) bus. The memory device 620 may store data for opera-
tions of the electronic device 600. For example, the memory
device 620 may include at least one non-volatile memory
device such as an erasable programmable read-only memory
(EPROM) device, an electrically erasable programmable
read-only memory (EEPROM) device, a flash memory
device, a phase change random access memory (PRAM)
device, a resistance random access memory (RRAM) device,
a nano floating gate memory (NFGM) device, a polymer
random access memory (PoORAM) device, a 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 DRAM device, etc. The storage
device 630 may be a solid state drive (SSD) device, a hard
disk drive (HDD) device, a CD-ROM device, etc.

[0107] The I/O device 640 may be an input device such as
a keyboard, a keypad, a touchpad, a touch-screen, a mouse,
etc., and an output device such as a printer, a speaker, etc. In
some example embodiments, the organic light emitting dis-
play device 660 may be included in the I/O device 640. The
power supply 650 may provide a power for operations of the
electronic device 600. The organic light emitting display
device 660 may communicate with other components via the
buses or other communication links.

[0108] As described above, the organic light emitting dis-
play device 660 may include a display unit, a data driver, a
scan driver, an emission driver and a power unit, and may
employ a time division control technique by which one frame
is divided into a first field and a second field, and the first field
and the second field are sequentially driven. Here, the organic
light emitting display device 660 divides a plurality of pixels
in the display unit into first pixel groups and second pixel
groups, and alternately drives the first pixel groups and the
second pixel groups in a zigzag shape in the first field and the
second field. This method may improve a display defect ina
certain pattern which occurs in the organic light emitting
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display device that employs a traditional time division control
technique. Thus, the organic light emitting display device 660
which employs above method may display a relatively high-
quality image.

[0109] The present inventive concept may be applied to an
electronic device having an organic light emitting display
device. For example, the present inventive concept may be
applied to a computer monitor, a laptop, a digital camera, a
cellular phone, a smart phone, a smart pad. a television, a
personal digital assistant (PDA), a portable multimedia
player (PMP), a MP3 player, a navigation system, a game
console, a video phone, etc.

[0110] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof. Although
a few example embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the example embodiments without mate-
rially departing from the novel teachings and aspects of the
present inventive concept. Accordingly, all such modifica-
tions are intended to be included within the scope of the
present inventive concept as defined in the claims. Therefore,
it is to be understood that the foregoing is illustrative of
various example embodiments and is not to be construed as
limited to the specific example embodiments disclosed, and
that modifications to the disclosed example embodiments, as
well as other example embodiments, are intended to be
included within the scope of the appended claims, and their
equivalents.

What is claimed is:

1. An organic light emitting display device configured to
employ a time division control technique by which one frame
is divided into a first field and a second field, and the first field
and the second field are sequentially driven, the organic light
emitting display device comprising:

a display unit comprising:

first emission control-lines and second emission con-
trol-lines alternately arranged along a first direction,
wherein the first emission control-lines and the sec-
ond emission control-lines extend along a second
direction perpendicular to the first direction, and

first pixel groups and second pixel groups, wherein the
first pixel groups alternate with the second pixel
groups along the second direction between the first
emission control-lines and the second emission con-
trol-lines, wherein each of the first pixel groups is
coupled to an adjacent one of the first emission con-
trol-lines, and each of the second pixel groups is
coupled to an adjacent one of the second emission
control-lines;

a data driver configured to provide data signals to the
display unit through a plurality of data-lines;

an emission driver configured to provide first emission
signals to the display unit through the first emission
control-lines in the first field, and to provide second
emission signals to the display unit through the second
emission control-lines in the second field;

a scan driver configured to sequentially provide scan sig-
nals to the display unit through a plurality of scan-lines;
and

a power unit configured to provide a power voltage to the
display unit through a plurality of power-lines.
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2. The organic light emitting display device of claim 1,
wherein the first direction is parallel to a short side of the
display unit, and the second direction is parallel to a long side
of the display unit.

3. The organic light emitting display device of claim 1,
wherein the first pixel groups are configured to concurrently
emit light in response to the first emission signals that are
applied to the first emission control-lines in the first field; and

wherein the second pixel groups are configured to concur-
rently emit light in response to the second emission
signals that are applied to the second emission control-
lines in the second field.

4. The organic light emitting display device of claim 3,
wherein each of the first pixel groups comprises a red color
pixel configured to emit a red color light, a green color pixel
configured to emit a green color light, and a blue color pixel
configured to emit a blue color light.

5. The organic light emitting display device of claim 4,
wherein each of the first pixel groups comprises:

a first organic light emitting diode configured to generate

the red color light;

a second organic light emitting diode configured to gener-
ate the green color light;

a third organic light emitting diode configured to generate
the blue color light;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the first emission transistor being coupled to
the common pixel circuit;

a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the first emission signal through the first emis-
sion control-lines, the second emission transistor being
coupled to the common pixel circuit; and

a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the third emission transistor being coupled to
the common pixel circuit.

6. The organic light emitting display device of claim 5,
wherein the common pixel circuit is coupled to a data line of
the data-lines and a scan line of the scan-lines, and wherein
the common pixel circuit is configured to generate the driving
current that is applied to the first through third organic light
emitting diodes in response to a data signal of the data signals
that is provided from the data driver and a scan signal of the
scan signals that is provided from the scan driver.

7. The organic light emitting display device of claim 4,
wherein each of the first pixel groups comprises:

a first organic light emitting diode;

a second organic light emitting diode;

a third organic light emitting diode;

a red color filter, a green color filter, and a blue color filter
on the first organic light emitting diode, the second
organic light emitting diode, and the third organic light
emitting diode, respectively;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;



US 2015/0041790 A1

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the first emission transistor being coupled to
the common pixel circuit;

second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the first emission signal through the first emis-
sion control-lines, the second emission transistor being
coupled to the common pixel circuit; and

a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the third emission transistor being coupled to
the common pixel circuit.

8. The organic light emitting display device of claim 7,
wherein the common pixel circuit is coupled to a data line of
the data-lines and a scan line of the scan-lines, and the com-
mon pixel circuit is configured to generate the driving current
that is applied to the first through third organic light emitting
diodes in response to a data signal of the data signals that is
provided from the data driver and a scan signal of the scan
signals that is provided from the scan driver.

9. The organic light emitting display device of claim 3,
wherein each ofthe second pixel groups comprises a red color
pixel that emits a red color light, a green color pixel that emits
a green color light, and a blue color pixel that emits a blue
color light.

10. The organic light emitting display device of claim 9,
wherein each of the second pixel groups comprises:

a first organic light emitting diode configured to generate

the red color light;

a second organic light emitting diode configured to genet-
ate the green color light;

a third organic light emitting diode configured to generate
the blue color light;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the first emission transistor being coupled
to the common pixel circuit;

a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the second emission signal through the second
emission control-lines, the second emission transistor
being coupled to the common pixel circuit; and

a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the third emission transistor being coupled
to the common pixel circuit.

11. The organic light emitting display device of claim 10,
wherein the common pixel circuit is coupled to a data line of
the data-lines and a scan line of the scan-lines, and the com-
mon pixel circuit is configured to generate the driving current
that is applied to the first through third organic light emitting
diodes in response to a data signal of the data signals that is
provided from the data driver and a scan signal of the scan
signals that is provided from the scan driver.

12. The organic light emitting display device of claim 9,
wherein each of the second pixel groups comprises:
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a first organic light emitting diode;
a second organic light emitting diode;
a third organic light emitting diode;
a red color filter, a green color filter, and a blue color filter
on the first organic light emitting diode, the second
organic light emitting diode, and the third organic light
emitting diode, respectively;
a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;
a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the first emission transistor being coupled
to the common pixel circuit;
a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the second emission signal through the second
emission control-lines, the second emission transistor
being coupled to the common pixel circuit; and
a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the third emission transistor being coupled
to the common pixel circuit.
13. The organic light emitting display device of claim 12,
wherein the common pixel circuit is coupled to a data line of
the data-lines and a scan line of the scan-lines, and the com-
mon pixel circuit generates the driving current that is applied
to the first through third organic light emitting diodes in
response to a data signal of the data signals that is provided
from the data driver and a scan signal of the scan signals that
is provided from the scan driver.
14. An electronic device comprising:
acentral processing unit, at least one function block, and an
organic light emitting display device, wherein the
organic light emitting display device is configured to
employ a time division control technique by which one
frame is divided into a first field and a second field, and
the first field and the second field are sequentially driven,
wherein the organic light emitting display device com-
prises:
a display unit comprising
first emission control-lines and second emission con-
trol-lines alternately arranged along a first direction,
the first emission control-lines and the second emis-
sion control-lines extend along a second direction that
is perpendicular to the first direction, and

first pixel groups and second pixel groups, wherein the
first pixel groups alternate with the second pixel
groups along the second direction between the first
emission control-lines and the second emission con-
trol-lines, wherein each of the first pixel groups is
coupled to an adjacent one of the first emission con-
trol-lines, and each of the second pixel groups is
coupled to adjacent one of the second emission con-
trol-lines;

a data driver configured to provide a data signal to the
display unit through a plurality of data-lines;

an emission driver configured to provide first emission
signals to the display unit through the first emission
control-lines in the first field, and to provide second
emission signals to the display unit through the second
emission control-lines in the second field;
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a scan driver configured to sequentially provide scan sig-
nals to the display unit through a plurality of scan-lines;
and

a power unit configured to provide a power voltage to the
display unit through a plurality of power-lines.

15. The electronic device of claim 14, wherein the first
direction is parallel to a short side of the display unit, and the
second direction is parallel to a long side of the display unit.

16. The electronic device of claim 15, wherein the first
pixel groups are configured to concurrently emit light in
response to the first emission signals that are applied to the
first emission control-lines in the first field; and

wherein the second pixel groups are configured to concur-
rently emit light in response to the second emission
signals that are applied to the second emission control-
lines in the second field.

17. The electronic device of claim 16, wherein each of the
first pixel groups comprises a red color pixel configured to
emit a red color light, a green color pixel configured to emit a
green color light, and a blue color pixel configured to emit a
blue color light.

18. The electronic device of claim 17, wherein each of the
first pixel groups comprises:

a first organic light emitting diode configured to generate

the red color light;

a second organic light emitting diode configured to gener-
ate the green color light;

a third organic light emitting diode configured to generate
the blue color light;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the first emission transistor being coupled to
the common pixel circuit;

a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the first emission signal through the first emis-
sion control-lines, the second emission transistor being
coupled to the common pixel circuit; and

a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the third emission transistor being coupled to
the common pixel circuit.

19. The electronic device of claim 17, wherein each of the

first pixel groups comprises:

a first organic light emitting diode;

a second organic light emitting diode;

a third organic light emitting diode;

ared color filter, a green color filter, and a blue color filter
on the first organic light emitting diode, the second
organic light emitting diode, and the third organic light
emitting diode, respectively;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the first emission transistor being coupled to
the common pixel circuit;
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a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the first emission signal through the first emis-
sion control-lines, the second emission transistor being
coupled to the common pixel circuit; and

a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the first emission signal through the first emission con-
trol-lines, the third emission transistor being coupled to
the common pixel circuit.

20. The electronic device of claim 16, wherein each of the
second pixel groups comprises a red color pixel configured to
emit a red color light, a green color pixel configured to emita
green color light, and a blue color pixel configured to emit a
blue color light.

21. The electronic device of claim 20, wherein each of the
second pixel groups comprises:

a first organic light emitting diode configured to generate

the red color light;

a second organic light emitting diode configured to gener-
ate the green color light;

a third organic light emitting diode configured to generate
the blue color light;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the first emission transistor being coupled
to the common pixel circuit;

a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the second emission signal through the second
emission control-lines, the second emission transistor
being coupled to the common pixel circuit; and

a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the third emission transistor being coupled
to the common pixel circuit.

22. The electronic device of ¢laim 20, wherein each of the

second pixel groups comprises:

a first organic light emitting diode;

a second organic light emitting diode;

a third organic light emitting diode;

a red color filter, a green color filter, and a blue color filter
on the first organic light emitting diode, the second
organic light emitting diode, and the third organic light
emitting diode, respectively;

a common pixel circuit configured to generate a driving
current that is applied to the first through third organic
light emitting diodes;

a first emission transistor configured to control an opera-
tion of the first organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the first emission transistor being coupled
to the common pixel circuit;

a second emission transistor configured to control an
operation of the second organic light emitting diode by
receiving the second emission signal through the second
emission control-lines, the second emission transistor
being coupled to the common pixel circuit; and
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a third emission transistor configured to control an opera-
tion of the third organic light emitting diode by receiving
the second emission signal through the second emission
control-lines, the third emission transistor being coupled
to the common pixel circuit.
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