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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims priority to Korean Patent
Application No. 10-2015-0022432 filed on Feb. 13,2015, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to an organic light
emitting display (“OLED”) device. More particularly,
embodiments relate to a transparent OLED device having an
improved electrical characteristic.

[0004] 2. Description of the Related Art

[0005] Generally, a display device may display an image
based on a light emitted by pixels. Each pixel may include an
organic light emitting diode (“OLED”). The OLED may emit
a light having a predetermined wavelength depending on a
type of an organic material. The OLED may include one of
various types of organic materials for emitting one among a
red colored light, a green colored light and a blue colored
light, for example. The lights having different colors may be
combined to form an image in the OLED device.

[0006] Recently, a research for a transparent OLED device
is in progress. In the transparent OLED device, a thin film
transistor or an OLED may be manufactured to be transpar-
ent.

SUMMARY

[0007] Exemplary embodiments provide an organic light
emitting display (“OLED”) device capable of having an
improved electrical characteristic.

[0008] According to exemplary embodiments, an OLED
device includes a substrate, a plurality of pixels disposed
along a first direction and a second direction, the first direc-
tion and the second direction being substantially parallel to a
top surface of the substrate and substantially perpendicular to
each other, first wirings disposed on the substrate, the first
wirings extending in the first direction, the first wirings
including a first low voltage power line and second wirings
disposed on the substrate, the second wirings extending in the
second direction, the second wirings including a second low
voltage power line electrically connected to the first low
voltage power line.

[0009] In exemplary embodiments, the first wirings may
include data lines, a first initialization voltage line, and a first
high voltage power line.

[0010] Inexemplary embodiments, the second wirings may
further include a second initialization voltage line electrically
connected to the first initialization voltage line, and a second
high voltage power line electrically connected to the first high
voltage power line.

[0011] In exemplary embodiments, the first low voltage
power line, the first initialization voltage line and the first high
voltage power line may be disposed in correspondence with
each of the pixels.

[0012] Inexemplary embodiments, the pixels may include
a (3n-2)th pixel, a (3n-1)th pixel and a (3n)th pixel that are
sequentially arranged along the second direction.

[0013] In exemplary embodiments, the first low voltage
power line may be disposed in correspondence with at least
one pixel among the (3n-2)th pixel, the (3n-1)th pixel and the
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(3n)th pixel, the first initialization voltage line is disposed in
correspondence with at least one pixel among the (3n-2)th
pixel, the (3 n-1)th pixel and the (3n)th pixel, and the first high
voltage power line is disposed in correspondence with at least
one pixel among the (3n-2)th pixel, the (3n-1)th pixel and the
(3n)th pixel.

[0014] In exemplary embodiments, the first low voltage
power line may be disposed in correspondence with at least
two pixels among the (3n-2)th pixel, the (3n-1)th pixel and the
(3n)th pixel, the first initialization voltage line is disposed in
correspondence with at least two pixels among the (3n-2)th
pixel, the (3n-1)th pixel and the (3n)th pixel, and the first high
voltage power line is disposed in correspondence with at least
two pixels among the (3n-2)th pixel, the (3n-1)th pixel and the
(3n)th pixel.

[0015] Inexemplary embodiments, the pixels may include
an odd-numbered pixel and an even-numbered pixel that are
sequentially arranged along the second direction.

[0016] In exemplary embodiments, the first low voltage
power line may be disposed in correspondence with one of the
odd-numbered pixel and the even-numbered pixel, the first
initialization voltage line is disposed in correspondence with
one of the odd-numbered pixel and the even-numbered pixel,
and the first high voltage power line is disposed in correspon-
dence with the odd-numbered pixel and the even-numbered
pixel.

[0017] In exemplary embodiments, the first low voltage
power line may be disposed in correspondence with the odd-
numbered pixel and the even-numbered pixel, the first initial-
ization voltage line is disposed in correspondence with one of
the odd-numbered pixel and the even-numbered pixel, and the
first high voltage power line is disposed in correspondence
with one of the odd-numbered pixel and the even-numbered
pixel.

[0018] In exemplary embodiments, the first low voltage
power line may be disposed in correspondence with one of the
odd-numbered pixel and the even-numbered pixel, the first
initialization voltage line is disposed in correspondence with
the odd-numbered pixel and the even-numbered pixel, and the
first high voltage power line is disposed in correspondence
with one of the odd-numbered pixel and the even-numbered
pixel.

[0019] Inexemplary embodiments, each of the pixels may
include a first sub-pixel, a second sub-pixel, a third sub-pixel
and a transmission portion.

[0020] In exemplary embodiments, each of the first sub-
pixel, the second sub-pixel and the third sub-pixel may
include a pixel circuit, and the pixel circuit may include six or
more transistors, a storage capacitor and a light emitting
diode.

[0021] Inexemplary embodiments, the light emitting diode
may include a first electrode, an organic light emitting layer
(“EL”) and a second electrode, and the first electrode, the
organic light EL. and the second electrode may be sequentially
stacked.

[0022] In exemplary embodiments, the second electrode
may be electrically connected to the first low voltage power
line and the second low voltage power line.

[0023] In exemplary embodiments, the second electrode
may be disposed in the first sub-pixel, the second sub-pixel
and the third sub-pixel, and the second electrode may expose
the transmission portion.

[0024] In exemplary embodiments, the first sub-pixel, the
second sub-pixel and the third sub-pixel may be spaced apart
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from each other, and are sequentially disposed along the
second direction, and the transmission portion may be spaced
apart from the first through third sub-pixels, and is disposed
along the firstdirection from the first through third sub-pixels.

[0025] In exemplary embodiments, a transmittance of the
transmission portion may be higher than those of the first
sub-pixel, the second sub-pixel and the third sub-pixel, and
the first wirings and the second wirings may not overlap the
transmission portion.

[0026] In exemplary embodiments, each of the transistors
may include an active pattern, a gate electrode, a source
electrode and a drain electrode, and the second low voltage
power line may include a same material as the active pattern.

[0027] In exemplary embodiments, the first low voltage
power line may include a same material as the source elec-
trode and the drain electrode.

[0028] As described above, the OLED device according to
exemplary embodiments may include the first and second low
voltage power lines for supplying a low power supply voltage,
and the first low voltage power line extending in the first
direction may cross the second low voltage power line
extending in the second direction that is substantially perpen-
dicular to the first direction. Therefore, electrical resistances
of the first and second low voltage power lines may be
decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Illustrative, non-limiting exemplary embodiments,
advantages and features of this disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0030] FIG. 1 is a plan view showing exemplary embodi-
ments of pixels in an organic light emitting display (“OLED”)
device in accordance with the invention.

[0031] FIG. 2A is a circuit diagram illustrating an exem-
plary embodiment of a sub-pixel of an OLED device in accor-
dance with the invention.

[0032] FIG. 2B is a circuit diagram illustrating another
exemplary embodiment of a sub-pixel of an OLED device in
accordance with the invention.

[0033] FIG. 3isa circuit diagram illustrating an exemplary
embodiment of pixels of an OLED device in accordance with
the invention.

[0034] FIG.4isacross-sectional view illustrating an exem-
plary embodiment of an OLED device in accordance with the
invention.

[0035] FIG.5isa circuit diagram illustrating an exemplary
embodiment of pixels of an OLED device in accordance with
the invention.

[0036] FIG. 6is a circuit diagram illustrating an exemplary
embodiment of pixels of an OLED device in accordance with
the invention.

[0037] FIG.7isa circuit diagram illustrating an exemplary
embodiment of pixels of an OLED device in accordance with
the invention.
[0038] FIG. 8isa circuit diagram illustrating an exemplary
embodiment of pixels of an OLED device in accordance with
the invention.
[0039] FIG.9isa circuit diagram illustrating an exemplary
embodiment of pixels of an OLED device in accordance with
the invention.
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DETAILED DESCRIPTION

[0040] Itwill beunderstood that, although the terms “first,”
“second,” “third” etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, “a first element,” “component,” “region,” “layer” or
“section” discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings herein.

[0041] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/or
“including” when used in this specification, specify the pres-
ence of stated features, regions, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, regions, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

[0042] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to enconipass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower,” can therefore, encom-
passes both an orientation of “lower” and “upper,” depending
on the particular orientation of the figure. Similarly, if the
device in one of the figures is turned over, elements described
as “below” or “beneath” other elements would then be ori-
ented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0043] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For exaniple, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0044] 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 belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.
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[0045] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not be
construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated in
the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present claims.

[0046] Hereinafter, the invention will be explained in detail
with reference to the accompanying drawings.

[0047] FIG. 1 is a block diagram showing a schematic
structure of pixels in an organic light emitting display
(“OLED”) device in accordance with exemplary embodi-
ments.

[0048] Referring to FIG. 1, the OLED device may include
a plurality of pixels P arranged along a first direction and a
second direction substantially paralleled to a top surface of a
substrate. Each of the pixels P may include a first sub-pixel R,
a second sub-pixel G, a third sub-pixel B and a transmission
portion (also referred to as a transmission window) T.
[0049] Inexemplary embodiments, the first sub-pixel R, the
second sub-pixel G and the third sub-pixel B may emit red
light, green light and blue light, respectively. That is, the red
light, green light and blue light may be respectively emitted
from light emitting structures in the first sub-pixel R, the
second sub-pixel G and the third sub-pixel B.

[0050] Inexemplary embodiments, the firstsub-pixel R, the
second sub-pixel G and the third sub-pixel B may have
polygonal shapes extending in the first direction, for example.
That is, a length of the first sub-pixel R along the first direc-
tion may be longer than a width of the first sub-pixel R along
the second direction, and a length of the second sub-pixel G
along the first direction may be longer than a width of the
second sub-pixel G along the second direction, and a length of
the third sub-pixel B along the first direction may be longer
than a width of the third sub-pixel B along the second direc-
tion.

[0051] In exemplary embodiments, the third sub-pixel B
may have same area as that of the first sub-pixel R or the
second sub-pixel G. In an alternative exemplary embodiment,
the third sub-pixel B may have a larger area than that of the
first sub-pixel R or the second sub-pixel G.

[0052] Thefirst sub-pixel R, the second sub-pixel G and the
third sub-pixel B may be sequentially disposed in the second
direction. In an exemplary embodiment, the first sub-pixel R,
the second sub-pixel G and the third sub-pixel B may be
spaced apart from each other, and are sequentially disposed
along the second direction.

[0053] The transmission portion T may be spaced apart
from the sub-pixels R, G and B in the first direction. In
exemplary embodiments, a ratio of an area of the transmis-
sion portion T to an area of the pixel P may range from about
20 percent (%) to about 90%, for example. In an exemplary
embodiment, the transmission portion T may have a transmit-
tance higher than those of the sub-pixels R, G and B. Accord-
ingly, the OLED device may have a predetermined transmit-
tance.
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[0054] Referring to FIG. 1, the OLED device may include
first wirings 1.1 and second wirings L2 that are electrically
connected to a circuit of the pixel P. In an exemplary embodi-
ment, each of the first through third sub-pixels R, G and B
may include an organic light emitting structure and a pixel
circuit electrically controlling the organic light emitting
structure, and the first wirings 1.1 and the second wirings [.2
may be electrically connected to the pixel circuits of the first
through third sub-pixels R, G and B. Exemplary embodiment
of the pixel circuit will be described below with reference to
FIGS. 2A and 2B.

[0055] Thefirst wirings L1 may extend in the first direction,
and may be arranged along the second direction. In exem-
plary embodiments, the first wirings L1 may be disposed
between pixels P that are adjacent to each other in the second
direction, and the first wirings L1 may overlap neither the
transmission portion T nor the sub-pixels R, G and B.
[0056] The second wirings 1.2 may extend in the second
direction, and may be arranged along the first direction. In
exemplary embodiments, the second wirings .2 may overlap
the sub-pixels R, G and B, and the second wirings .2 may not
overlap the transmission portion T.

[0057] FIG. 2A is a circuit diagram illustrating an exem-
plary embodiment of a sub-pixel ofan OLED device in accor-
dance with exemplary embodiments. As described above, a
pixel circuit may be disposed in each of the sub-pixels of the
OLED device.

[0058] Each of the sub-pixels may include an organic light
emitting diode ED, a first transistor T1, a second transistor T2,
a third transistor T3, a storage capacitor Cgy, a fourth transis-
tor T4, a fifth transistor T5, a sixth transistor T6 and a seventh
transistor T7.

[0059] The organic light emitting diode ED may emit light
based on a driving current. The organic light emitting diode
ED may include a first electrode and a second electrode. In
exemplary embodiments, the second electrode of the organic
light emitting diode ED may be supplied with low power
supply voltage ELVSS. In an exemplary embodiment, the first
electrode of the organic light emitting diode ED may be an
anode electrode, and the second electrode may be a cathode
electrode, for example. In other exemplary embodiments, the
first electrode of the organic light emitting diode ED may be
a cathode electrode, and the second electrode may be an
anode electrode, for example.

[0060] The first transistor T1 may include a gate electrode,
a first electrode and a second electrode. In an exemplary
embodiment, the first electrode may be a source electrode,
and the second electrode may be a drain electrode. In other
exemplary embodiments, the first electrode may be a drain
electrode, and the second electrode may be a source elec-
trode.

[0061] The first transistor T1 may generate the driving cur-
rent. In an exemplary embodiment, the first transistor T1 may
operate in a saturation region. In this case, the first transistor
T1 may generate a driving current based on a voltage differ-
ence between a gate electrode and a source electrode. A
gradation may be expressed based on a magnitude of the
driving current. In other exemplary embodiments, the first
transistor T1 may operate in a linear region. In this case, a
gradation may be expressed based on a sum of time periods
during which the driving current is supplied to the organic
light emitting diode ED within one frame.

[0062] The second transistor T2 may include a gate elec-
trode, a first electrode and a second electrode. The gate elec-
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trode may receive a scan signal GW. The first electrode may
receive a data signal V... The second electrode may be
connected to the first electrode of the first transistor T1. In an
exemplary embodiment, the first electrode may be a source
electrode, and the second electrode may be a drain electrode.
In other exemplary embodiments, the first electrode may be a
drain electrode, and the second electrode may be a source
electrode.

[0063] The second transistor T2 may transfer the data sig-
nal V5, to the first electrode of the first transistor T1 during
an active period of the scan signal GW. In an exemplary
embodiment, the second transistor T2 may operate in a linear
region.

[0064] Thethird transistor T3 may include a gate electrode,
a first electrode and a second electrode. The gate electrode
may receive the scan signal GW. The first electrode may be
connected to the second electrode of the first transistor T1.
The second electrode may be connected to the gate electrode
of the first transistor T1. In an exemplary embodiment, the
first electrode may be a source electrode, and the second
electrode may be a drain electrode. In other exemplary
embodiments, the first electrode may be a drain electrode, and
the second electrode may be a source electrode.

[0065] The third transistor T3 may connect the gate elec-
trode of the first transistor T1 and the second electrode of the
first transistor T1 during the active period of the scan signal
GW. Thus, the third transistor T3 may allow the first transistor
T1 to be diode-connected during the active period of the scan
signal GW. Since the first transistor T1 is diode-connected, a
voltage difference between the first electrode of the first tran-
sistor T1 and the gate electrode of the first transistor T1 may
become a threshold voltage of the first transistor T1. Accord-
ingly, a voltage of the gate electrode of the first transistor T1
may become a sum of a voltage of the data signal V-,
supplied to the first electrode of the first transistor T1 during
the active period of the scan signal GW and the voltage
difference (i.e., the threshold voltage) of the first transistor
T1. That is, the data signal V,, ,,., may be compensated by the
threshold voltage of the first transistor T1, and the compen-
sated data signal V,, ., may be provided to the gate electrode
of the first transistor T1. By this threshold voltage compen-
sation, a non-uniformity problem of the driving current
caused by a threshold voltage deviation of the first transistor
T1 can be solved. In an exemplary embodiment, the third
transistor T3 may operate in a linear region.

[0066] The storage capacitor Cg, may be connected
between a high power supply voltage ELVDD and the gate
electrode of the first transistor T1. The storage capacitor Cg,.
may maintain a voltage level of the gate electrode of the first
transistor T1 during an inactive period of the scan signal GW.
The inactive period of the scan signal GW may include an
active period of a light emission signal EM, and the driving
current generated by the first transistor T1 may be supplied to
the organic light emitting diode ED during the active period of
the light emission signal EM. Therefore, the driving current
generated by the first transistor T1 may be supplied to the
organic light emitting diode ED based on the voltage level
maintained by the storage capacitor Cg;.

[0067] The fourth transistor T4 may include a gate elec-
trode, a first electrode and a second electrode. The gate elec-
trode may receive a gate initialization signal GI. The first
electrode may receive an initialization voltage Vint. The sec-
ond electrode may be connected to the gate electrode of the
first transistor T1. In an exemplary embodiment, the first
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electrode may be a source electrode, and the second electrode
may be a drain electrode. In other exemplary embodiments,
the first electrode may be a drain electrode, and the second
electrode may be a source electrode.

[0068] The fourth transistor T4 may transfer the initializa-
tion voltage Vint to the gate electrode of the first transistor T1
during an active period of the gate initialization signal G1. In
an exemplary embodiment, the fourth transistor T4 may opet-
ate in a linear region. The fourth transistor T4 may initialize
the gate electrode of the first transistor T1 to the initialization
voltage Vint. Thus, the gate initialization signal GI may serve
as a data initialization signal.

[0069] Inan exemplary embodiment, the first transistor T1
may be a p-channel metal oxide semiconductor (“PMOS”)
transistor, and a voltage level of the initialization voltage Vint
may be sufficiently lower than that of the data signal V.,
maintained by the storage capacitor Cg; in a previous frame,
for example. In other exemplary embodiments, the first tran-
sistor T1 may be an n-channel metal oxide semiconductor
(“NMOS”) transistor, and the voltage level of an the initial-
ization voltage Vint may be sufficiently higher than that ofthe
data signal V, ,, maintained by the storage capacitor Cyzin
the previous frame, for example.

[0070] Inanexemplary embodiment, the gate initialization
signal GI of a current stage may be substantially the same as
the scan signal GW of a previous stage. In an exemplary
embodiment, the gate initialization signal GI applied to a
pixel in an (m)th row may be substantially the same as the
scan signal GW applied to a pixel in an (m~-1)th row, where m
is an integer greater than 1, for example. Thus, while the scan
signal GW of the current stage is applied to the pixel in the
(m-1)th row, the gate initialization signal GI may be applied
to the pixel in the (m)th row. Accordingly, while the data
signal V-, is applied to the pixel in the (m-1)th row, the
gate electrode of the first transistor T1 ofthe pixel in the (m)th
row may be initialized to the initialization voltage Vint.
[0071] The fifth transistor T5 may include a gate electrode,
a first electrode and a second electrode. The gate electrode
may receive the light emission signal EM. The first electrode
may receive the high power supply voltage ELVDD. The
second electrode may be connected to the first electrode of the
first transistor T1. In an exemplary embodiment, the first
electrode may be a source electrode, and the second electrode
may be a drain electrode. In other exemplary embodiments,
the first electrode may be a drain electrode, and the second
electrode may be a source electrode.

[0072] The fifth transistor T5 may supply the first electrode
of the first transistor T1 with the high power supply voltage
ELVDD during an active period of the light emission signal
EM. The fifth transistor T5 may prevent the high power sup-
ply voltage ELVDD to be supplied during an inactive period
of the light emission signal EM. In an exemplary embodi-
ment, the fifth transistor T5 may operate in a linear region.
While the fifth transistor T5 supplies the first electrode of the
first transistor T1 with the high power supply voltage
ELVDD, the first transistor T1 may generate the driving cur-
rent. Further, while the fifth transistor T5 prevents the high
power supply voltage ELVDD to be supplied, the data signal
V pars @pplied to the first electrode of the first transistor T1
may be provided to the gate electrode of the first transistor T1.
[0073] The sixth transistor T6 may include a gate electrode,
a first electrode and a second electrode. The gate electrode
may receive the light emission signal EM. The first electrode
may be connected to the second electrode of the first transistor
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T1. The second electrode may be connected to the first elec-
trode of the organic light emitting diode ED. In an exemplary
embodiment, the first electrode may be a source electrode,
and the second electrode may be a drain electrode. In other
exemplary embodiments, the first electrode may be a drain
electrode, and the second electrode may be a source elec-
trode.

[0074] The sixth transistor T6é may transfer the driving cur-
rent generated by the first transistor T1 to the organic light
emitting diode ED during the active period of the light emis-
sion signal EM. In an exemplary embodiment, the sixth tran-
sistor T6 may operate in a linear region. While the sixth
transistor T6 transfers the driving current generated by the
first transistor T1 to the organic light emitting diode ED, the
organic light emitting diode ED may emit light. Further, the
sixth transistor T6 may electrically disconnect the first tran-
sistor T1 from the organic light emitting diode ED during the
inactive period of the light emission signal EM. While the
sixth transistor T6 electrically disconnects the first transistor
T1 from the organic light emitting diode ED, the data signal
V pars (01, the data signal V.., compensated by the thresh-
old voltage of the first transistor T1) at the second electrode of
the first transistor T1 may be provided to the gate electrode of
the first transistor T1.

[0075] The seventh transistor T7 may include a gate elec-
trode, a first electrode and a second electrode. The gate elec-
trode may receive the gate initialization signal GI. The first
electrode may receive the initialization voltage Vint. The
second electrode may be connected to the first electrode of the
organic light emitting diode ED. In an exemplary embodi-
ment, the first electrode may be a source electrode, and the
second electrode may be a drain electrode. In other exemplary
embodiments, the first electrode may be a drain electrode, and
the second electrode may be a source electrode.

[0076] The seventh transistor T7 may transfer the initial-
ization voltage Vint to the first electrode of the organic light
emitting diode ED during the active period of the gate initial-
ization signal GI. In an exemplary embodiment, the seventh
transistor T7 may operate in a linear region. The seventh
transistor T7 may initialize the first electrode of the organic
light emitting diode ED to the initialization voltage Vint dur-
ing the active period of the gate initialization signal GI.
[0077] FIG. 2B is a circuit diagram illustrating an exem-
plary embodiment of a sub-pixel of an OLED device in accor-
dance with exemplary embodiments.

[0078] Referring to FIG. 2B, except the seventh transistor
T7, the sub-pixel may be substantially the same as or similar
to a sub-pixel described in FIG. 2A. Therefore, repeated
description may be omitted.

[0079] Although each sub-pixel in FIGS. 3, and 5 to 9 is
described as being the sub-pixel of FIG. 2A or the sub-pixel of
FIG. 2B, the sub-pixel according to exemplary embodiments
of the invention is not limited thereto.

[0080] FIG. 3 is a circuit diagram illustrating pixels of an
OLED device in accordance with exemplary embodiments.
[0081] Referring to FIG. 3, the OLED device may include
a plurality of pixels arranged along the first direction and the
second direction. The plurality of pixels may include a (3n-
th pixel P, ,, a (3n-1)th pixel P,,,_, and a (3n)th pixel P,
that are sequentially arranged along the second direction,
where n is an integer greater than 0.

[0082] Each of the pixels P;, », P, ;, and P,, may include
a first sub-pixel R, a second sub-pixel G, a third sub-pixel B
and a transmission portion T.
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[0083] Each of the sub-pixels R, G and B may include the
pixel circuit illustrated in FIG. 2A or 2B. In example embodi-
ments, each of the first sub-pixel R and the second sub-pixel
G may include transistors illustrated in FIG. 2A or 2B, and the
third sub-pixel B may include transistors that are arranged in
reverse configuration with respect to those illustrated in FIG.
2A or 2B. However, the configuration of each sub-pixel R, G
and B may not be limited thereto. In an exemplary embodi-
ment, the first sub-pixel R may include transistors illustrated
in FIG. 2A or 2B, and the second sub-pixel G and the third
sub-pixel B may include transistors that are arranged in
reverse configuration with respect to those illustrated in FIG.
2A or 2B. In an alternative exemplary embodiment, the first
sub-pixel R, the second sub-pixel G and the third sub-pixel B
may include transistors illustrated in FIG. 2A or 2B.

[0084] Referring back to FIG. 3, the pixel circuit may be
electrically connected to first wirings DATA_R, DATA_G,
DATA_B, VINT_1, ELVDD_1 and ELVSS_1, that extend in
the first direction and second wirings ELVSS_2, ELVDD_2,
EM, GW, GI and VINT_2 that extend in the second direction.

[0085] Thefirst wirings may include a first data line DATA _
R, a second data line DATA_G, a third data line DATA_B, a
first initialization voltage line VINT 1, a first high voltage
power line ELVDD_1 and a first low voltage power line
ELVSS_1.

[0086] The first to third data lines DATA_R, DATA_G and
DATA_B may be disposed in correspondence with all of the
pixels Py, ,, P5, ,and P, . In an exemplary embodiment, one
of the first to third data lines DATA_R, DATA_G and
DATA_B may be arranged in correspondence with the (3n-
2)th pixel P, _,, another of the first to third data lines DATA_
R, DATA_G and DATA_B may be arranged in correspon-
dence with the (3n-1)th pixel P;,, ;, and the other of the first to
third data lines DATA_R, DATA_G and DATA_B may be
arranged in correspondence with the (3n)th pixel P;,,. In an
exemplary embodiment, the first and seconddata lines
DATA_R and DATA_G may be disposed in a left side of the
corresponding pixel, and the third data line DATA B may be
disposed in a right side of the corresponding pixel, for
example.

[0087] The first data line DATA_R may be electrically con-
nected to the second transistor T2 of the first sub pixel R in
each of the pixels P, ,, P5, ;, and P, and the second data
line DATA_G may be electrically connected to the second
transistor T2 of the second sub-pixel G in each of the pixels
P, 5, P, |, and P, and the third data line DATA_B may be
electrically connected to the second transistor T2 of the third
sub-pixel B in each of the pixels P;,, ,, P,, |, and P, . There-
fore, each of the first to third data lines DATA_R, DATA_G
and DATA_B may transfer a data signal to each of the sub-
pixels.

[0088] The first initialization voltage line VINT_1 may be
arranged in accordance with some of the pixels P55, P5,,_,,
and P;,,. In example embodiments, the first initialization volt-
age line VINT_1 may be arranged in accordance with one
pixel among the (3n-2)th pixel P, ,, the (3n-1)th pixel P, ;,
and the (3n)th pixel P,,,. In an exemplary embodiment, the
first initialization voltage line VINT_1 may be arranged in
accordance with the (3n-2)th pixel P, ,, as shown in FIG. 3.
The first initialization voltage line VINT_1 may be electri-
cally connected to each of the pixels P3#-2, P3r-1 and P3n
through the second initialization voltage line VINT_2 as
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described below. Therefore, the first voltage line VINT_1
may transfer an initialization voltage to each of the pixel
circuits.

[0089] The first high voltage power line ELVDD_1 may be
arranged in accordance with some of the pixels P5, 5, P5,,_;,
and P;,. In example embodiments, the first high voltage
power line ELVDD_1 may be arranged in accordance with
one pixel among the (3n-2)th pixel P;,, 5, the (3n-1)th pixel
P, ., and the (3n)th pixel P . In an exemplary embodiment,
the first high voltage power line ELVDD_1 may be arranged
in correspondence with the (3n-1)th pixel P;,_;, as shown in
FIG. 3. The first high voltage power line ELVDD_1 may be
electrically connected to each of the pixels P, ,,P;,, ., and P,
through the second high voltage power line ELVDD_2 as
described below. Therefore, the first high voltage power line
ELVDD_1 may supply a high power supply voltage to each of
the pixel circuits.

[0090] The first low voltage power line ELVSS_1 may be
arranged in accordance with some of pixels P. In example
embodiments, the first low voltage power line ELVSS_1 may
be arranged in accordance with one pixel among a (3n-2)th
pixel P, »,a (3n-1)th pixel P4, ,, and a (3n)th pixel Ps,,. In an
exemplary embodiment, the first low voltage power line
ELVSS_1 may be arranged in correspondence with a (3n)th
pixel P, , as shown in FIG. 3. The first low voltage power line
ELVSS_1 may be electrically connected to each of the pixels
Ps,,.2, P5,..; and P5, through the second low voltage power line
ELVSS_2 as described below. Therefore, the first low voltage
power line ELVSS_1 may transfer a low power supply volt-
age to each of the pixel circuits.

[0091] That is, the first initialization voltage line VINT _1,
the first high voltage power line ELVDD_1 and the first low
voltage power line ELVSS_1 may be arranged in accordance
with a (3n-2)th pixel P, _,, a (3n-1)th pixel P;,,_;, and a (3n)th
pixel P5,,, respectively. Accordingly, compared to a case that
the first initialization voltage line VINT_1, the first high volt-
age power line ELVDD_1 and the first low voltage power line
ELVSS_1 are arranged in accordance with each and every
pixel P, it is possible to reduce spaces for disposing the wir-
ings. Therefore, a degree of integration of the pixels P3r-2,
P3#-1, and P3r may be improved in the second direction.
[0092] Referring back to FIG. 3, the second wirings may
include a second low voltage power line ELVSS_2, a second
high voltage power line ELVDD_2, a second initialization
voltage line VINT_2, a light emission signal wiring EM, a
scan signal wiring GW and a gate initialization signal wiring
GL

[0093] The second low voltage power line ELVSS_2 may
be electrically connected to the first low voltage power line
EVLSS_1 crossing the second low voltage power line
ELVSS_2.Inan exemplary embodiment, the first low voltage
power line EVLSS_1 and the second low voltage power line
EVLSS_2 for supplying a low power supply voltage may
cross each other along the first direction and the second direc-
tion. Thus, the first low voltage power line EVLSS_1 and the
second low voltage power line EVLSS_2 may form a mesh
structure such that electrical resistances of the first and sec-
ond low voltage power lines EVLSS_1 and EVLSS_2 may be
lowered. Although not shown in FIG. 3, the second low volt-
age power line ELVSS_2 may be electrically connected to
oneend of the light emitting diode of each sub-pixel R, G and
B. Therefore, the second low voltage power line ELVSS_2
may supply a low power supply voltage to the diode in each
sub-pixel R, G and B.
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[0094] The second high voltage power line ELVDD_2 may
be electrically connected to the first high voltage power line
EVLDD_1 crossing the second high voltage power line
ELVDD_2. In an exemplary embodiment, the first high volt-
age power line EVLDD_1 and the second high voltage power
line EVLDD_2 for supplying a high power supply voltage
may cross each other along the first direction and the second
direction such that electrical resistances of the first and sec-
ond high voltage power lines EVLDD_1and EVLDD_2 may
be lowered. The second high voltage power line ELVDD_2
may be electrically connected to the fifth transistor T5 and a
storage capacitor Cst in each of the pixel circuits. Therefore,
the second high voltage power line ELVDD_2 may supply a
high power supply voltage to each of the pixel circuits.
[0095] The second initialization voltage line VINT_2 may
be electrically connected to the first initialization voltage line
VINT_1 crossing the second initialization voltage line
VINT_2. In an exemplary embodiment, the first initialization
voltage line VINT_1 and the second initialization voltage line
VINT_2 for transferring an initialization voltage may cross
each other along the first direction and the second direction
such that electrical resistances of the first and second initial-
ization voltage lines VINT_1 and VINT_2 would be lowered.
[0096] Further, the light emission signal wiring EM, the
scan signal wiring GW and the gate initialization signal wir-
ing GI may be connected to components in each of the pixel
circuits, as described with reference to FIG. 2A or 2B.
[0097] FIG. 4 is a cross-sectional view illustrating an
OLED device in accordance with example embodiments;
[0098] Referring to FIG. 4, the OLED device may include
asubstrate, switching structures constituting the pixel circuit,
a first electrode 170, light emitting structures, a second elec-
trode 200, etc.

[0099] The substrate 100 may include a transparent insula-
tion substrate. In an exemplary embodiment, the substrate
100 may include a glass substrate, a quartz substrate, a trans-
parent plastic substrate, etc., for example. In other example
embodiments, the substrate 100 may include a flexible sub-
strate. As mentioned above, the substrate 100 may include an
area in which sub-pixels R, G and B and a transmission
portion T are disposed.

[0100] A firstbufferlayer 103 and a second buffer layer 105
may be disposed on the substrate 100. The first buffer layer
103 and the second buffer layer 105 may include a variety of
materials to prevent impurities from diffusing into the sub-
strate 100 and to planarize a surface of the substrate 100. In
example embodiments, the first buffer layer 103 and the sec-
ond buffer layer 105 may include inorganic materials such as
silicon oxide, silicon nitride, silicon oxynitride, aluminum
oxide, aluminum nitride, titanium oxide, a titanium nitride,
etc., organic material such as polyimide, polyester, acrylic,
etc., or a stacked structure thereof. In an exemplary embodi-
ment, the first buffer layer 103 may include a silicon nitride,
and the second buffer layer 105 may include a silicon oxide,
for example. In other example embodiments, the first buffer
layer 103 and the second buffer layer 105 may not be included
as necessary.

[0101] For the convenience of description, although only a
first TFT T1, a sixth TFT T6 and a storage capacitor C_ST
shown in FIG. 2A are illustrated in FIG. 4, other transistors
may disposed on the second buffer layer 105.

[0102] Thesixth TFT T6 may include an active pattern 110,
a first gate electrode 125, a first source electrode 154 and a
first drain electrode 152.
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[0103] Inanexemplary embodiment, the active pattern 110
may include an oxide semiconductor, a polysilicon, a doped
polysilicon, an amorphous silicon, a doped amorphous sili-
con, and the like, for example. In an example embodiment,
the oxide semiconductor may include a binary combination
(ABx), a ternary compound (ABxCy), a quaternary com-
pound (ABxCyQz), etc which may include indium (In), zinc
(Zn), gallium (Ga), tin (Sn), titanium (Ti), aluminum (Al),
hafnium (Hf), zirconium (Zr), magnesium (Mg), etc., for
example. The above-described elements may be used alone or
in a combination thereof. In an exemplary embodiment, the
oxide semiconductor may include a G-1-Z-O layer [(In203)
a(Ga203)b(ZnO)c layer], wherein a, b, and ¢ are real num-
bers satisfying a=0, b=0, ¢>0, for example. In an exemplary
embodiment, the active pattern 110 may include the oxide
semiconductor such that a transmittance of external light of
the light emitting portion may be increased.

[0104] The active pattern 110 may include a source area
114, adrain area 116, that may include dopants, and a channel
area 112 disposed between the source are 114 and the drain
area 116.

[0105] A first gate insulation layer 120 and a second gate
insulation layer 123 may be disposed to cover the active
pattern, and the first gate electrode 125 may be disposed on
the second gate insulation layer 123. In example embodi-
ments, the first gate electrode 125 may overlap the channel
area 112 of the active pattern 110.

[0106] A firstinsulating interlayer 130, a second insulating
interlayer 140 and a third insulating interlayer 145 are
sequentially disposed to cover the first gate electrode 125, and
afirst source electrode 154 and a first drain electrode 152 may
be electrically connected to the source area 154 and the drain
area 152 through the insulating interlayers 130, 140 and 145
and gate insulation layers 120 and 123, respectively.

[0107] In the sixth transistor T6 shown in FIG. 4, a TFT
having a top-gate structure in which the first gate electrode
125 is disposed above the active pattern 110 is illustrated by
way of an example. However, the invention may not be lim-
ited thereto. In an exemplary embodiment, the sixth transistor
T6 may have a bottom-gate structure in which the active
pattern is disposed above the gate electrode.

[0108] The first TFT T1 may include an active pattern 110,
a second gate electrode 127, a second source electrode and a
second drain electrode.

[0109] Inanexemplary embodiment, the active pattern 110
of the first TFT T1 may be unitary with the active pattern 110
of the sixth TFT T6.

[0110] Thesecond gate electrode 127 may partially overlap
the active pattern 110. The second gate electrode 127 may
have a material which may be substantially the same with that
of the first gate electrode 125. The first gate electrode 125 and
the second gate electrode 127 may be formed at the same
time. In an exemplary embodiment, the second gate electrode
127 may be disposed between the second gate insulation layer
123 and the first insulting interlayer 130. The second gate
electrode 127 may be connected to a first contact 156 pen-
etrating the insulating interlayers 130, 140 and 145.

[0111] Referring back to FIG. 4, the storage capacitor Cst
may include a second gate electrode 127, a second conductive
pattern 132 and a first insulating interlayer 130 disposed
between the second gate electrode 127 and the second con-
ductive pattern 132.
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[0112] Thesecond gate electrode 127 may operate as a gate
electrode of the first transistor T1 and an electrode of the
storage capacitor C_ST at the same time.

[0113] Thesecond conductive pattern 132 may be disposed
on the first insulating interlayer 130, and partially overlap the
second gate electrode 127. The second conductive pattern 132
may be electrically connected to the second contact 158 pen-
etrating the second and third insulating interlayers 140 and
145.

[0114] A first conductive pattern 115 may be disposed on
the second buffer layer 105. The first conductive pattern 115
may be disposed on a same layer as active pattern 110. The
first conductive pattern 115 may include dopants, and the first
conductive pattern 115 may have a higher electrical conduc-
tivity than that of some portion of the active pattern 110. The
first conductive pattern 115 may be electrically connected to
the second low voltage power line ELVSS_2 shown in FIG. 3.

[0115] In example embodiments, the first conductive pat-
tern 115 may be unitary with the second low voltage power
line ELVSS_2. In an exemplary embodiment, the second low
voltage power line ELVSS_2 may include a material which
may be substantially the same with that of the active pattern
110.

[0116] A third contact 160 may be electrically connected to
the first conductive pattern 115 through the insulating inter-
layers 130,140 and 145 and the gate insulation layers 120 and
123. The third contact 160 may be electrically connected to
the first low voltage power line ELVSS_1 shown in FIG. 3.

[0117] Inexample embodiments, the third contact 160 may
be unitary with the first low voltage power line ELVSS_1. In
an exemplary embodiment, the first low voltage power line
BLVSS_1 may include a material which may be substantially
the same with that of the active pattern 110.

[0118] A planarization layer 165 may be disposed to cover
the first transistor T1, the sixth transistor T6 and the storage
capacitor Cst. In example embodiments, the planarization
layer 165 may have an upper surface thatis substantially flat.

[0119] The first electrode 170 may be disposed on the pla-
narization layer 165. In example embodiments, the first elec-
trode 170 may be electrically connected to the drain electrode
152 through the planarization layer 165. The first electrode
170 may be disposed in correspondence with the sub-pixels
R, G and B. That is, the first electrode 170 may not be
disposed in the transmission portion T. In an exemplary
embodiment, the first electrode 170 may include a transparent
conductive material such as an indium zinc oxide (“120”), an
indium tin oxide (“ITO™), etc.

[0120] A pixel defining layer 175 may be disposed on the
planarization layer 165, and partially cover the first electrode
170. In example embodiments, the pixel defining layer 175
may be formed using an inorganic insulating material such as
a silicon oxide or an organic insulating material.

[0121] A spacer 195 may be disposed on the planarization
layer 165. The spacer 195 may serve to control a pitch
between the substrate 100 and an opposing substrate.

[0122] Asillustrated in FIG. 4, the light emitting structures
disposed on the first electrode 170, the pixel defining layer
175 and spacer 195 may include a hole transfer layer (“HTL”)
180, an organic light emitting layer (“EL”) 185, an electron
transfer layer 190, etc.

[0123] The HTL180 may be formed collectively on the first
electrodes 170, the pixel defining layer 175 and the spacer
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195. In an exemplary embodiment, the HTL180 may be
formed without using a mask or a patterning process using an
etchant.

[0124] The organic light EL. 185 may be disposed on the
first electrode 170. In example embodiments, the organic
light EL 185 may have a thickness of about 200 angstroms (A)
to about 500 A. More preferably, the organic light EL 185
may have a thickness of about 250 A to about 350 A.

[0125] The electron transfer layer 190 may be formed col-
lectively on the organic light EL, 185 and the HTL.180. In an
exemplary embodiment, the electron transfer layer 190 may
be formed without using a mask or a patterning process using
an etchant.

[0126] In other example embodiments, a hole injection
layer (“HIL”) may be further disposed under the hole transfer
180, and the electron injection layer (“EIL”) may be further
disposed on the electron transfer layer 190.

[0127] The second electrode 200 may be disposed on the
organic light EL 185 and the electron transfer layer 190. In
example embodiments, the second electrode 200 may be dis-
posed not on the transmission portion T but on the sub-pixels
R, G and B. Therefore, the second electrode 200 exposure the
transmission portion such that a transmittance of the trans-
mission portion may be improved.

[0128] The second electrode 200 may be electrically con-
nected to the third contact 160, and the second electrode 200
may be electrically connected to the first low voltage power
line ELVSS_1 shown in FIG. 3.

[0129] In an exemplary embodiment, the second electrode
200 may include a conductive metal such as magnesium
(Mg), aluminum (Al), platinum (Pt), silver (Ag), gold (Au),
chromium (Cr), tungsten (W), molybdenum (Mo), titanium
(T1), an alloy thereof, etc. In an exemplary embodiment, the
second electrode 200 may have a relatively thin thickness
such that the second electrode 200 may have a relatively high
transparency.

[0130] In example embodiments, the second electrode 200
may be electrically connected to the first low voltage power
line ELVSS_1 shown in FIG. 3 and the second low voltage
power line ELVSS_2 shown in FIG. 3 through the third con-
tact 160 and the first conductive pattern 115. Therefore, an
electrical resistance of lines for supplying the second elec-
trode 200 with a low power supply voltage may be reduced,
and electrical characteristic of the OLED device may be
improved.

[0131] FIG. 51is a circuit diagram illustrating pixels of an
OLED device in accordance with example embodiments. The
OLED device may be substantially the same with or substan-
tially similar to the OLED device shown in FIG. 3 except the
first wirings DATA R, DATA_G, DATA B, VINT 1,
ELVDD_1 and ELVSS_1 extending in the first direction.
[0132] Referring to FIG. 5, the OLED device may include
a plurality of pixels P,, ,, P, , and pixel P,  disposed along
the first direction and the second direction. Particularly, the
plurality of pixels P, . P, | and pixel P, may include a
(3n-2)th pixel P, ,, a (3n-1)th pixel P, _, and a (3n)th pixel
P,, that are arranged along the second direction, where n is an
integer greater than 0.

[0133] Each of the pixels P;, ,, P5, | and pixel P,, may
include a first sub-pixel R, a second sub-pixel G, a third
sub-pixel B and a transmission portion T. A pixel circuit may
be arranged in each of the sub-pixels R, G and B.

[0134] The pixel circuit may be electrically connected to
the first wirings DATA_R, DATA_G, DATA B, VINT 1,
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ELVDD 1and ELVSS_1 that extend in the first direction and
the second wirings ELVSS_2, ELVDD_2, EM, GW, Gl and
VINT 2 that extend in the second direction.

[0135] Thefirst wirings may include a first data line DATA _
R, a second data line DATA_G, a third data line DATA_B, a
first initialization voltage line VINT_1, a first high voltage
power line ELVDD_1 and a first low voltage power line
ELVSS_1.

[0136] The first to third data lines DATA_R, DATA_G and
DATA_B may be disposed in correspondence with all the
pixels P, ,, P5,_; and pixel P,

[0137] The first initialization voltage line VINT_1 may be
arranged in accordance with some of the pixels P, ,, P5, |
and pixel P5,,. In exemplary embodiments, the first initializa-
tion voltage line VINT_1 may be arranged in accordance with
two pixels among a (3n-2)th pixel P, ,, a (3n-1)th pixel P, ,,
and a (3n)th pixel P;,,. In an exemplary embodiment, the first
initialization voltage line VINT_1 may be arranged in accor-
dance witha (3n-2)th pixel P5,, , and a (3n-1)th pixel P, ,, as
shown in FIG. 5.

[0138] The first high voltage power line ELVDD_1 may be
arranged in accordance with some of the pixels P, ,, P5,;
and pixel P, .. In exemplary embodiments, the first high volt-
age power line ELVDD_1 may be arranged in accordance
with two pixels among a (3n-2)th pixel Py, ,, a (3n-1)th pixel
P,,.., and a (3n)th pixel P, . In an exemplary embodiment,
the first high voltage power line ELVDD_1 may be arranged
in correspondence with a (3n-1)th pixel P, , and a (3n)th
pixel P, as shown in FI1G. 5.

[0139] The first low voltage power line ELVSS_1 may be
arranged in accordance with some of the pixels P, ,, P5, |
and pixel Ps,,. In exemplary embodiments, the first low volt-
agepower line ELVSS_1 may be arranged in accordance with
two pixels among a (3n-2)th pixel Py, ,, a (3 n-1)th pixel
P,.;, and a (3n)th pixel P5,. In an exemplary embodiment,
the first low voltage power line ELVSS_1 may be arranged in
correspondence with a (3n-2)th pixel P;,,_, and a (3n)th pixel
P,, as shown in FIG. 5. The first low voltage power line
ELVSS_1 may be electrically connected to each of the pixels
Ps,,.5, P, and P, through the second low voltage power line
ELVSS_2 described below. Therefore, the first low voltage
power line ELVSS_1 may supply a low power supply voltage
to each of the pixel circuits.

[0140] That is, the first initialization voltage line VINT _1,
the first high voltage power line ELVDD_1 and the first low
voltage power line ELVSS_1 may be arranged in accordance
with some of a (3n-2)thpixel P, ,a (3 n-1)thpixel P, ,,and
a (3n)th pixel P,,,. Therefore, as compared to a case that the
first initialization voltage line VINT_1, the first high voltage
power line ELVDD_1 and the first low voltage power line
ELVSS_1 are arranged in accordance with all of the pixels
P3»n-2, P3x-1 and pixel P3n, it is possible to save a space for
disposing the wirings. Therefore, a degree of integration of
the pixels P3#-2, P3x-1 and pixel P3» may be improved in the
second direction.

[0141] The second wirings ELVSS_2, ELVDD_2, EM,
GW, GI and VINT_2 may be substantially the same with
second wirings described with reference to FIG. 3.

[0142] In exemplary embodiments, the first low voltage
power line EVLSS_1 and the second low voltage power line
ELVSS_2 for supplying a low power supply voltage may
cross each other such that electrical resistances of those
would be reduced.
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[0143] FIG. 6 is a circuit diagram illustrating pixels of an
OLED device in accordance with exemplary embodiments.
The OLED device may be substantially the same with or
substantially similar to the OLED device shown in FIG. 3
except the first wirings DATA_R, DATA_G, DATA_B,
VINT_1, ELVDD_1 and ELVSS_1 that extend in the first
direction.

[0144] Referring to FIG. 6, the OLED device may include
a plurality of pixels P, ; and P,, disposed along the first
direction and the second direction. Particularly, the plurality
of pixels P,,, ., and P,, may include an odd numbered pixel
P,,,.; and an even numbered pixel P,,, where n is an integer
greater than 0.

[0145] Each of the pixels P,,_, and P, may include a first
sub-pixel R, a second sub-pixel G, a third sub-pixel B and a
transmission portion T. A pixel circuit may be arranged in
each of the sub-pixels R, G and B.

[0146] The pixel circuit may be electrically connected to
the first wirings DATA_R, DATA_G, DATA_B, VINT 1,
ELVDD_1and ELVSS 1 that extend in the first direction and
the second wirings ELVSS_2, ELVDD_2, EM, GW, GI and
VINT 2 that extend in the second direction.

[0147] Thefirst wirings may include a first data line DATA _
R, a second data line DATA_G, a third data line DATA_B, a
first initialization voltage line VINT_1, a first initialization
voltage line VINT_1, a first high voltage power line
ELVDD_1 and a first low voltage power line ELVSS_1.

[0148] The first to third data lines DATA_R, DATA_G and
DATA_B may be disposed to correspond to all of the pixels
P,,.; and P,, . The high voltage power line ELVDD_1 may be
disposed to correspond to all of the pixels P,, ; and P,,.

[0149] The first initialization voltage line VINT_1 may be
arranged in accordance with some of the pixels P,,_, and P,
In exemplary embodiments, the first initialization voltage line
VINT_1 may be arranged in accordance with one of the odd
numbered pixel P, , and the even numbered pixel P,,,. In an
exemplary embodiment, the first initialization voltage line
VINT_1 may be arranged in accordance with the even num-
bered pixel P,,,, as shown in FIG. 6.

[0150] The first low voltage power line ELVSS_1 may be
arranged in accordance with some of the pixels P, ; and P, .
In exemplary embodiments, the first low voltage power line
ELVSS_1 may be arranged in accordance with one of the odd
numbered pixel P, _; and the even numbered pixel P,,. In an
exemplary embodiment, the first low voltage power line
ELVSS_1 may be arranged in correspondence with the odd
numbered pixel P, |, as shown in FIG. 6. The first low
voltage power line ELVSS_1 may be electrically connected to
each of the pixels P, ; and P,, through the second low volt-
age power line ELVSS_2 described below.

[0151] That is, the first initialization voltage line VINT_1
and the first low voltage power line ELVSS_1 may be
arranged in accordance with the odd numbered pixel P,,,_, and
the even numbered pixel P, , respectively. Therefore, as com-
pared to a case that the first initialization voltage line VINT _1
and the first low voltage power line ELVSS_1 are arranged in
accordance with all of the pixels P,,, ; and P, itis possible to
save a space for disposing the wirings such that a degree of
integration of the pixels P,,, ; and P,,, may be improved in the
second direction.

[0152] The second wirings ELVSS_2, ELVDD_2, EM,
GW, GI and VINT_2 may be substantially the same with
second wirings described with reference to FIG. 3.
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[0153] In exemplary embodiments, the first low voltage
power line EVLSS_1 and the second low voltage power line
BLVSS_2 for supplying a low power supply voltage may
cross each other in the first direction and the second direction
such that electrical resistances of those would be reduced.
[0154] FIG. 7 is a circuit diagram illustrating pixels of an
OLED device in accordance with exemplary embodiments.
The OLED device may be substantially the same with or
substantially similar to the OLED device shown in FIG. 6
except the first wirings DATA_R, DATA_G, DATA_B,
VINT_1, ELVDD_1 and ELVSS_1 that extend in the first
direction.

[0155] Referring to FIG. 7, the OLED device may include
a plurality of pixels P,, , and P,, disposed along the first
direction and the second direction, first wirings DATA_R,
DATA_G, DATA_B, VINT_1, ELVDD_1 and ELVSS_1 that
extend in the first direction and the second wirings ELVSS_2,
ELVDD_2, EM, GW, GI and VINT_2 that extend in the
second direction.

[0156] Thefirst wirings may include a first data line DATA _
R, a second data line DATA_G, a third data line DATA_B, a
first initialization voltage line VINT _1, a first initialization
voltage line VINT_1, a first high voltage power line
ELVDD_1 and a first low voltage power line ELVSS_1.
[0157] The first to third data lines DATA_R, DATA_G and
DATA_B may be disposed to correspond to all of the pixels
P,,., and P, . Also, the high voltage power line ELVDD_1
may be connected to all ofthe pixels P,,,_; and P,,, through the
second high voltage power line ELVDD_2.

[0158] The high voltage power line ELVDD_1 may be
arranged in accordance with some of the pixels P,,,_; and P,,.
In exemplary embodiments, the high voltage power line
ELVDD_1may bearranged in accordance with one of the odd
numbered pixel P,,,_, and the even numbered pixel P,,.. In an
exemplary embodiment, the high voltage power line
ELVDD_1 may be arranged in accordance with the even
numbered pixel P,,,, as shown in FIG. 7.

[0159] The first low voltage power line ELVSS_1 may be
arranged in accordance with some of the pixels P,,_, and P,
In exemplary embodiments, the first low voltage power line
ELVSS_1 may be arranged in accordance with one of the odd
numbered pixel P,,, , and the even numbered pixel P,,,. In an
exemplary embodiment, the first low voltage power line
ELVSS_1 may be arranged in correspondence with the odd
numbered pixel P, ,, as shown in FIG. 7. The first low
voltage power line ELVSS_1 may be electrically connected to
each of the pixels P,,_, and P,, through the second low volt-
age power line ELVSS_2 described below.

[0160] That is, the first low voltage power line ELVSS_1
and the high voltage power line ELVDD_1 may be arranged
in accordance with the odd numbered pixel P, , and the even
numbered pixel P,,,, respectively. As compared to a case that
the first low voltage power line ELVSS_1 and the high voltage
power line ELVDD_1 are arranged in accordance with all of
pixels P,,  and P,,, it is possible to save a space for disposing
the wirings. Therefore, a degree of integration of pixels P,,,_;
and P,, may be improved in the second direction.

[0161] The second wirings ELVSS_2, ELVDD_2, EM,
GW, GI and VINT_2 may be substantially the same with
second wirings described with reference to FIG. 3.

[0162] In exemplary embodiments, the first low voltage
power line EVLSS_1 and the second low voltage power line
ELVSS_2 for supplying a low power supply voltage may
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cross each other along the first direction and the second direc-
tion such that electrical resistances of those would be
reduced.

[0163] FIG. 8 is a circuit diagram illustrating pixels of an
OLED device in accordance with exemplary embodiments.
The OLED device may be substantially the same with or
substantially similar to the OLED device shown in FIG. 6
except the first wirings DATA_R, DATA_G, DATA_B,
VINT_1, ELVDD_1 and ELVSS_1 that extend in the first
direction.

[0164] Referring to FIG. 8, the OLED device may include
a plurality of pixels P,, , and P,, disposed along the first
direction and the second direction, first wirings DATA_R,
DATA_G, DATA_B, VINT_1, ELVDD_1 and ELVSS_1 that
extend in the first direction and the second wirings ELVSS_2,
ELVDD_2, EM, GW, GI and VINT_2 that extend in the
second direction.

[0165] Thefirst wirings may include a first data line DATA _
R, a second data line DATA_G, a third data line DATA_B, a
first initialization voltage line VINT_1, a first initialization
voltage line VINT_1, a first high voltage power line
ELVDD_1 and a first low voltage power line ELVSS_1.
[0166] The first to third data lines DATA_R, DATA_G and
DATA_B may be disposed to correspond to all of the pixels
P,,.; and P,, . The high voltage power line ELVDD_1 may be
connected to all of the pixels P, , , and P, through the second
high voltage power line ELVDD_2.

[0167] The high voltage power line ELVDD_1 may be
arranged in accordance with some of the pixels P,, , and P,
In exemplary embodiments, the high voltage power line
ELVDD_1 may be arranged in accordance with one of an odd
numbered pixel P,,,_, and an even numbered pixel P,,. In an
exemplary embodiment, the high voltage power line
ELVDD_1 may be arranged in accordance with the even
numbered pixel P,,, as shown in FIG. 8.

[0168] The first initialization voltage line VINT_1 may be
arranged in accordance with some of the pixels P,,, , and P,
In exemplary embodiments, the first initialization voltage line
VINT_1 may be arranged in accordance with one of the odd
numbered pixel P,, | and the even numbered pixel P,,. In an
exemplary embodiment, the first initialization voltage line
VINT_1 may be arranged in accordance with the odd num-
bered pixel P,, |, as shown in FIG. 8.

[0169] That is, the first initialization voltage line VINT _1
and the high voltage power line ELVDD_1 may be arranged
in accordance with the odd numbered pixel P, _, and the even
numbered pixel P,,,, respectively. As compared to a case that
the first initialization voltage line VINT_1 and the high volt-
age power line ELVDD_1 are arranged in accordance with all
of the pixels P,,_, and P, , it is possible to save a space for
disposing the wirings. Therefore, a degree of integration of
pixels P,,, , and P,, may be improved in the second direction.
[0170] The second wirings ELVSS_2, ELVDD_2, EM,
GW, GI and VINT_2 may be substantially the same with
second wirings described with reference to FIG. 3.

[0171] In exemplary embodiments, the first low voltage
power line EVLSS_1 and the second low voltage power line
ELVSS_2 for supplying a low power supply voltage may
cross each other along the first direction and the second direc-
tion such that electrical resistances of those would be
reduced.

[0172] FIG. 9 is a circuit diagram illustrating pixels of an
OLED device in accordance with exemplary embodiments.
The OLED device may be substantially the same with or
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substantially similar to the OLED device shown in FIG. 6
except the first wirings DATA_R, DATA_G, DATA_B,
VINT_1, ELVDD_1 and ELVSS_1 that extend in the first
direction.

[0173] Referring to FIG. 9, the OLED device may include
aplurality of pixels P disposed along the first direction and the
second direction, first wirings DATA_R,DATA_G,DATA_B,
VINT_1, ELVDD_1 and ELVSS_1 that extend in the first
direction and the second wirings ELVSS_2, ELVDD_2, EM,
GW, Gl and VINT_2 that extend in the second direction.
[0174] Thefirst wirings may include a first data line DATA_
R, a second data line DATA_G, a third data line DATA_B, a
first initialization voltage line VINT_1, a first initialization
voltage line VINT_ 1, a first high voltage power line
ELVDD_1 and a first low voltage power line ELVSS_1.
[0175] The first to third data lines DATA_R, DATA_G and
DATA_B may be disposed to correspond to all of the pixels P.
The high voltage power line ELVDD_1 may be disposed to
correspond to all of the pixels P.

[0176] The second wirings ELVSS_2, ELVDD_2, EM,
GW, GI and VINT_2 may be substantially the same with
second wirings described with reference to FIG. 3.

[0177] In exemplary embodiments, the first low voltage
power line EVLSS_1 and the second low voltage power line
ELVSS_2 for supplying a low power supply voltage may
cross each other along the first direction and the second direc-
tion such that electrical resistances of those would be
reduced.

[0178] The foregoing is illustrative of exemplary embodi-
ments and is not to be construed as limiting thereof. Although
a few exemplary embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in exemplary embodiments without mate-
rially departing from the novel teachings and advantages of
the invention. Accordingly, all such modifications are
intended to be included within the scope of exemplary
embodiments as defined in the claims. In the claims, means-
plus-function clauses are intended to cover the structures
described herein as performing the recited function and not
only structural equivalents but also equivalent structures.
Therefore, it is to be understood that the foregoing is illustra-
tive of various exemplary embodiments and is not to be con-
strued as limited to the specific exemplary embodiments dis-
closed, and that modifications to the disclosed exemplary
embodiments, as well as other exemplary embodiments, are
intended to be included within the scope of the appended
claims.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate;

a plurality of pixels disposed along a first direction and a
second direction, the first direction and the second direc-
tion being substantially parallel to a top surface of the
substrate and substantially perpendicular to each other;

first wirings which are disposed on the substrate, extend in
the first direction, and include a first low voltage power
line; and

second wirings which are disposed on the substrate, extend
in the second direction, and include a second low voltage
power line electrically connected to the first low voltage
power line.

2. The organic light emitting display device of claim 1,

wherein the first wirings further includes data lines, a first
initialization voltage line, and a first high voltage power line.
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3. The organic light emitting display device of claim 2,
wherein the second wirings further includes:

a second initialization voltage line electrically connected

to the first initialization voltage line; and

a second high voltage power line electrically connected to

the first high voltage power line.

4. The organic light emitting display device of claim 3,
wherein the first low voltage power line, the first initialization
voltage line and the first high voltage power line are disposed
in correspondence with each of the plurality of pixels.

5. The organic light emitting display device of claim 3,
wherein the plurality of pixels includes a (3n-2)th pixel, a
(3n-1)th pixel and a (3n)th pixel which are sequentially
arranged along the second direction, where n is an integer
greater than 0.

6. The organic light emitting display device of claim 5,
wherein the first low voltage power line is disposed in corre-
spondence with at least one pixel among the (3n-2)th pixel,
the (3 n-1)th pixel and the (3 n)th pixel,

the first initialization voltage line is disposed in correspon-

dence with at least one pixel among the (3n-2)th pixel,
the (3n-1)th pixel and the (3n)th pixel, and

the first high voltage power line is disposed in correspon-

dence with at least one pixel among the (3n-2)th pixel,
the (3 n-1)th pixel and the (3 n)th pixel.

7. The organic light emitting display device of claim 5,
wherein the first low voltage power line is disposed in corre-
spondence with at least two pixels among the (3n-2)th pixel,
the (3 n-1)th pixel and the (3 n)th pixel,

the first initialization voltage line is disposed in correspon-

dence with at least two pixels among the (3n-2)th pixel,
the (3n-1)th pixel and the (3 n)th pixel, and

the first high voltage power line is disposed in correspon-

dence with at least two pixels among the (3n-2)th pixel,
the (3n-1)th pixel and the (3 n)th pixel.

8. The organic light emitting display device of claim 3,
wherein the plurality of pixels includes an odd-numbered
pixel and an even-numbered pixel which are sequentially
arranged along the second direction.

9. The organic light emitting display device of claim 8,
wherein the first low voltage power line is disposed in corre-
spondence with one of the odd-numbered pixel and the even-
numbered pixel,

the first initialization voltage line is disposed in correspon-

dence with one of the odd-numbered pixel and the even-
numbered pixel, and

the first high voltage power line is disposed in correspon-

dence with the odd-numbered pixel and the even-num-
bered pixel.

10. The organic light emitting display device of claim 8,
wherein the first low voltage power line is disposed in corre-
spondence with the odd-numbered pixel and the even-num-
bered pixel,

the first initialization voltage line is disposed in correspon-

dence with one of the odd-numbered pixel and the even-
numbered pixel, and

the first high voltage power line is disposed in correspon-

dence with one of the odd-numbered pixel and the even-
numbered pixel.
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11. The organic light emitting display device of claim 8,
wherein the first low voltage power line is disposed in corre-
spondence with one of the odd-numbered pixel and the even-
numbered pixel,

the first initialization voltage line is disposed in correspon-

dence with the odd-numbered pixel and the even-num-
bered pixel, and

the first high voltage power line is disposed in correspon-

dence with one of the odd-numbered pixel and the even-
numbered pixel.

12. The organic light emitting display device of claim 1,
wherein each of the plurality of pixels includes a first sub-
pixel, a second sub-pixel, a third sub-pixel and a transmission
portion.

13. The organic light emitting display device of claim 12,
wherein each of the first sub-pixel, the second sub-pixel and
the third sub-pixel includes a pixel circuit, and

wherein the pixel circuit includes a storage capacitor, a

light emitting diode and at least six transistors.

14. The organic light emitting display device of claim 13,
wherein the light emitting diode includes a first electrode, an
organic light emitting layer and a second electrode, and

wherein the first electrode, the organic light emitting layer

and the second electrode are sequentially stacked.

15. The organic light emitting display device of claim 14,
wherein the second electrode is electrically connected to the
first low voltage power line and the second low voltage power
line.

16. The organic light emitting display device of claim 14,
wherein the second electrode is disposed in the first sub-pixel,
the second sub-pixel and the third sub-pixel, and

wherein the second electrode exposes the transmission

portion.

17. The organic light emitting display device of claim 14,
wherein the first sub-pixel, the second sub-pixel and the third
sub-pixel are spaced apart from one another, and are sequen-
tially disposed along the second direction, and

wherein the transmission portion is spaced apart from the

first through third sub-pixels, and is disposed along the
first direction from the first through third sub-pixels.

18. The organic light emitting display device of claim 14,
wherein a transmittance of the transmission portion is higher
than those of the first sub-pixel, the second sub-pixel and the
third sub-pixel, and

wherein the first wirings and the second wirings are sepa-

rated from the transmission portion.

19. The organic light emitting display device of claim 13,
wherein each of the transistors includes an active pattern, a
gate electrode, a source electrode and a drain electrode, and

wherein the second low voltage power line includes a same

material as that of the active pattern.

20. The organic light emitting display device of claim 19,
wherein the first low voltage power line includes a same
material as that of the source electrode and the drain elec-
trode.
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