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(7) ABSTRACT

An organic light emitting display device may include a sub-
strate and a plurality of pixels. The plurality of pixels may be
arranged on the substrate, and each of the pixels may include
an opaque region and a transparent region. Here, the opaque
region may include a first sub-pixel region in which a first
sub-pixel is disposed, a second sub-pixel region in which a
second sub-pixel is disposed, a third sub-pixel region in
which a third sub-pixel is disposed, and a wiring region in
which a plurality of wirings is arranged. A sub-pixel region
among the first sub-pixel region, the second sub-pixel region,
and the third sub-pixel region is overlapped with the wiring
region.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICES

[0001] This application claims priority to Korean patent
Application No. 10-2014-0068571, filed on Jun. 5, 2014, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
disclosure of which is hereby incorporated by reference
herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the invention relate to
organic light emitting display devices. More particularly,
exemplary embodiments of the invention relate to organic
light emitting display devices including a structure having at
least one sub-pixel region overlapped with a wiring region.
[0004] 2. Description of the Related Art

[0005] An organic light emitting display (“OLED”) device
displays information such as images, letters and/or characters
using light generated by combination of holes provided from
an anode and electrons provided from a cathode in an organic
layer. Since the OLED device has several advantageous such
as relatively large view angle, rapid response speed, small
thickness, low power consumption, etc., the OLED device
has become one of the prospecting next-generation display
devices.

SUMMARY

[0006] Research in accordance with a transparent organic
light emitting display (“OLED”) device having a transparent
state and a non-transparent state has been accelerated. Gen-
erally, the transparent OLED device may include an opaque
region having a pixel region in which a plurality of sub-pixels
are disposed and a wiring region in which a plurality of
wirings are arranged, and a transparent region in which a light
is transmitted.

[0007] Inthe conventional transparent OLED device, how-
ever, aperture ratios of sub-pixels and an area of the transpar-
ent region may not be sufficiently increased because the sub-
pixels of the conventional transparent OLED device are
disposed in the pixel region having restricted dimensions
and/or shape.

[0008] One or more exemplary embodiment provides an
OLED device including a structure having at least one sub-
pixel region substantially overlapped with a wiring region to
improve an aperture ratio of other sub-pixels and of an area of
a transparent region.

[0009] According to an exemplary embodiment of the
invention, there is provided an OLED device including a
substrate and a plurality of pixels. The plurality of pixels is
arranged on the substrate, and each of the pixels includes an
opaque region and a transparent region. Here, the opaque
region includes a first sub-pixel region in which a first sub-
pixel is disposed, a second sub-pixel region in which a second
sub-pixel is disposed, a third sub-pixel region in which a third
sub-pixel is disposed, and a wiring region in which a plurality
of wirings is arranged. A sub-pixel region among the first
sub-pixel region, the second sub-pixel region, and the third
sub-pixel region is overlapped with the wiring region.
[0010] In an exemplary embodiment, the first and the third
sub-pixel regions may be disposed adjacent to the transparent
region along a first direction, and the second sub-pixel region
may be disposed adjacent to the transparent region along a
second direction perpendicular to the first direction.
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[0011] Inanexemplary embodiment, the opaque regions of
adjacent pixels may be symmetrically disposed.

[0012] In an exemplary embodiment, a planar area of the
first sub-pixel region, a planar area of the second sub-pixel
region and a planar area of the third sub-pixel region may be
different from one another.

[0013] In an exemplary embodiment, the sub-pixel region
overlapped with the wiring region among the first to the third
sub-pixel regions may be entirely overlapped with the wiring
region.

[0014] In an exemplary embodiment, a planar area of the
sub-pixel region entirely overlapped with the wiring region
among the first to the third sub-pixel regions may be smaller
than planar areas of the other sub-pixel regions among the
first to the third sub-pixel regions.

[0015] Inanexemplary embodiment, wherein the sub-pixel
region overlapped with the wiring region among the first to
the third sub-pixel regions may be partially overlapped with
the wiring region.

[0016] In an exemplary embodiment, the OLED display
device may additionally include a first circuit region electri-
cally connected to the first sub-pixel region, a second circuit
region electrically connected to the second sub-pixel region,
and a third circuit region electrically connected to the third
sub-pixel region.

[0017] In an exemplary embodiment, a sub-pixel region
among the third sub-pixel regions may be overlapped with a
circuit region among the first to the third circuit regions.
[0018] In an exemplary embodiment, the plurality of wir-
ings may include a gate line, a data line or a common power
line.

[0019] Inanexemplary embodiment, the first sub-pixel, the
second sub-pixel and the third sub-pixel may emit different
colors lights from among a red color light, a green color light
and a blue color light.

[0020] According to an exemplary embodiment of the
invention, there is provided an OLED device including a
substrate and a plurality of pixels. The plurality of pixels is
arranged on the substrate, and each of the pixels includes an
opaque region and a transparent region. Here, the opaque
region includes a first sub-pixel region in which a first sub-
pixel is disposed, a second sub-pixel region in which a second
sub-pixel is disposed and a wiring region in which a plurality
of wirings is arranged. A sub-pixel among the first and the
second sub-pixel regions is overlapped with the wiring
region. First sub-pixels of adjacent pixels emit different color
lights, respectively, and second sub-pixels of the adjacent
pixels emit a same color light.

[0021] In an exemplary embodiment, the first sub-pixel
region may be adjacent to the transparent region along a first
direction, and the second sub-pixel region may be adjacent to
the transparent region along a second direction perpendicular
to the first direction.

[0022] Inanexemplary embodiment, the opaque regions of
the adjacent pixels may be symmetrically disposed.

[0023] In an exemplary embodiment, the OLED display
device may additionally include a first circuit region electri-
cally connected to the first sub-pixel region, and a second
circuit region electrically connected to the second sub-pixel
region.

[0024] In an exemplary embodiment, a sub-pixel among
the first and the second sub-pixel regions may be overlapped
with a circuit region among the first and the second circuit
regions.
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[0025] 1In an exemplary embodiment, a planar area of the
first sub-pixel region may be different from a planar area of
the second sub-pixel region.

[0026] In an exemplary embodiment, the sub-pixel region
overlapped with the wiring region among the first and the
second sub-pixel regions may be entirely overlapped with the
wiring region.

[0027] In an exemplary embodiment, the sub-pixel region
entirely overlapped with the wiring region among the first and
the second sub-pixel regions may have a planar area smaller
than a planar area of the other sub-pixel region among the first
and the second sub-pixel regions.

[0028] In an exemplary embodiment, the sub-pixel region
overlapped with the wiring region among the first and the
second sub-pixel regions may be partially overlapped with
the wiring region.

[0029] One or more exemplary embodiment of an OLED
device in accordance with the invention includes a transparent
region and an opaque region. The opaque region may include
apixel region including a first sub-pixel region in which a first
sub-pixel is disposed, a second sub-pixel region in which a
second sub-pixel is disposed, a third sub-pixel region in
which a third sub-pixel is disposed, and a wiring region in
which a plurality of wirings is arranged. A sub-pixel among
the first sub-pixel region, the second sub-pixel region and the
third sub-pixel region may not be located in the pixel region in
which dimensions, shape, etc. are restricted. The sub-pixel
not located in the pixel region among the first sub-pixel
region, the second sub-pixel region and the third sub-pixel
region may be overlapped with the wiring region. The second
sub-pixel region may be adjacent to a transparent region
along a first direction, and only the first and the third sub-pixel
regions may be disposed adjacent to the transparent region
along a second direction that is substantially perpendicular to
the first direction. As a result, an aperture ratio of the first
sub-pixel and an aperture ratio of the third sub-pixel may be
enhanced because the first sub-pixel and the third sub-pixel
may be efficiently disposed in the opaque region.

[0030] One or more exemplary embodiment of an OLED
device in accordance with the invention includes a transparent
region and an opaque region. The opaque region may include
apixel region including a first sub-pixel region in which a first
sub-pixel is disposed, a second sub-pixel region in which a
second sub-pixel is disposed and a wiring region in which a
plurality of wirings is arranged. A sub-pixel among the first
sub-pixel region and the second sub-pixel region may not be
located in the region in which dimensions, shape, etc. are
restricted (e.g., a pixel region). The sub-pixel not located in
the pixel region among the first sub-pixel region and the
second sub-pixel region may be overlapped with the wiring
region. The second sub-pixel region may be adjacent to the
transparent region along a first direction, and the first sub-
pixel region may be adjacent to the transparent region along a
second direction that is substantially perpendicular to the first
direction. Further, a first sub-pixel and a second sub-pixel
included in one of pixel region and a first sub-pixel and a
second sub-pixel included in an adjacent pixel region may be
interactively driven. Hence, in the OLED device according to
the invention, the first sub-pixel and the second sub-pixel may
be efficiently disposed in the opaque region, enhanced aper-
ture ratios of the first and the second sub-pixels may be
ensured, and an area of a circuit region smaller than an area of
acircuit region included a conventional OLED device may be
secured owing to only the first sub-pixel and the second
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sub-pixel being disposed in the opaque region. As a result, an
area of a transparent region may be efficiently increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Illustrative, non-limiting exemplary embodiments
will be more clearly understood from the following detailed
description taken in conjunction containing the accompany-
ing drawings.

[0032] FIG. 1 is a plan view illustrating an exemplary
embodiment of an organic light emitting display device in
accordance with the invention.

[0033] FIG. 2 is a plan view illustrating an exemplary
embodiment of pixels of the organic light emitting display
device of FIG. 1.

[0034] FIG. 3isa plan view illustrating another exemplary
embodiment of an organic light emitting display device in
accordance with the invention.

[0035] FIG. 4 is a plan view illustrating an exemplary
embodiment of pixels of the organic light emitting display
device of F1G. 3.

DETAILED DESCRIPTION

[0036] Hereinafter, exemplary embodiments of organic
light emitting display devices in accordance with the inven-
tion will be explained in detail with reference to the accom-
panying drawings.

[0037] An organic light emitting display device may
include a substrate, a plurality of pixels, etc. The organic light
emitting display device may include an opaque region from
which a light is emitted, and a transparent region through
which a light is transmitted. In the opaque region, for
example, light may be generated within the organic light
emitting display device to be emitted from the opaque region
without incident or external light provided thereto (e.g., self-
emissive), but the invention is not limited thereto. Where
generated light is colored light, the opaque region may also be
referred to as a colored light region or similar. In the trans-
parent region, for example, light may not be generated within
the organic light emitting device and incident or external light
may be provided thereto and pass therethrough, with or with-
out a color of the light being changed or altered (e.g., not
self-emissive), but the invention is not limited thereto.
[0038] The opaque region of the organic light emitting dis-
play device may include a wiring region in which a plurality
of wirings are arranged, and a pixel region. In the wiring
region, for example, light may not be emitted and/or an image
may not be displayed therefrom, but the invention is not
limited thereto. In the pixel region, for example, light may be
emitted and/or an image may be displayed therefrom, but the
invention is not limited thereto.

[0039] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity.

[0040] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, the element or layer can be directly
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on, connected or coupled to another element or layer or inter-
vening elements or layers. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, con-
nected may refer to elements being physically, electrically
and/or fluidly connected to each other. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0041] It will be understood 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, compo-
nent, region, layer or section without departing from the
teachings of the invention.

[0042] Spatially relative terms, such as “beneath,” “above”
and the like, may be used herein for ease of description to
describe the relationship of one element or feature to another
element(s) or feature(s) as illustrated in the figures. It will be
understood that the spatially relative terms are intended to
encompass different orientations of the device in use or
operation, in addition to the orientation depicted in the fig-
ures. For example, if the device in the figures is turned over,
elements described as “beneath” relative to other elements or
features would then be oriented “above” relative to the other
elements or features. Thus, the exemplary term “beneath” can
encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees or at
other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

[0043] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises,”
“comprising,” “includes” and/or “including,” when used in
this specification, specify the presence of stated features,
integers, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof

[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 invention 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 will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0045] Hereinafter, the invention will be described in detail
with reference to the accompanying drawings.

[0046] FIG. 1 is a plan view illustrating an exemplary
embodiment of an organic light emitting display device in
accordance with the invention. FIG. 2 is a plan view illustrat-
ing an exemplary embodiment of pixels of the organic light
emitting display device of FIG. 1.
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[0047] Referring to FIGS. 1 and 2, an organic light emitting
display device 100 may include a substrate 110, a plurality of
pixels 120, etc. The organic light emitting display device 100
illustrated in FIGS. 1 and 2 may include an opaque region 130
and a transparent region 180.

[0048] In an exemplary embodiment, for example, the
opaque region 130 may include a wiring region 170 in which
a plurality of wirings are arranged, and a pixel region. In an
exemplary embodiment, for example, the wiring region 170
wirings may include portions of a gate line, a data line and/or
acommon power line, but the invention is not limited thereto.
The pixel region may include a first sub-pixel region 140 in
which a first sub-pixel is disposed, a second sub-pixel region
150 in which a second sub-pixel is disposed and a third
sub-pixel region 160 in which a third sub-pixel is disposed.
[0049] The substrate 110 may include a transparent resin
having flexibility. [n an exemplary embodiment, for example,
the substrate 110 may include polymethylmethacrylate-
based resin, polyimide-based resin, acryl-based resin, poly-
acrylate-based resin, polycarbonate-based resin, polyether-
based resin, sulfonic acid-based resin, polyethylene
terephthalate-based resin, etc. In an exemplary embodiment,
the substrate 110 may include a transparent ceramic substrate
such as a glass substrate, a quartz substrate, an alumina sub-
strate having a transmittance, etc.

[0050] The pixels 120 may be disposed and/or defined on
the substrate 110. Each of the pixels 120 may include the
opaque region 130 and the transparent region 180. In an
exemplary embodiment, the opaque region 130 may include
the first sub-pixel region 140, the second sub-pixel region
150, the third sub-pixel region 160 and the wiring region 170.
Further, the opaque regions 130 of adjacent pixels may be
symmetrically disposed, and an area in the plan view (e.g., a
planar area) of the first sub-pixel region 140, an area of the
second sub-pixel region 150 and an area of the third sub-pixel
region 160 may be different from one another.

[0051] Inanexemplary embodiment, an entire of one of the
first to the third sub-pixel regions 140, 150 and 160 may
overlap with the wiring region 170. Here, a planar area of the
one ofthe first to the third sub-pixel regions 140, 150 and 160,
of which an entirety overlaps with the wiring region 170, may
be smaller than planar areas of remaining ones of the first to
the third sub-pixel regions 140, 150 and 160 of which an
entirety does not overlap with the wiring region 170. In an
exemplary embodiment, at least one of the first to the third
sub-pixel regions 140, 150 and 160 may be partially over-
lapped with the wiring region 170.

[0052] In an exemplary embodiment of the opaque region
130 of the pixel 120, the first sub-pixel region 140 may be
disposed adjacent to one side of the transparent region 180. In
an exemplary embodiment, for example, the first sub-pixel
region 140 may be disposed adjacent to the transparent region
180 in a first direction. The first sub-pixel emitting a first color
of light may be disposed in the first sub-pixel region 140. The
first color of light emitted from the first sub-pixel region 140
may be at least one of a red color of light, a green color of light
and a blue color of light. In an exemplary embodiment, the
first sub-pixel region 140 may be partially overlapped with
the wiring region 170. In an exemplary embodiment, for
example, one side of the first sub-pixel region 140 adjacent to
the second sub-pixel region 150 may be substantially over-
lapped with one side of the wiring region 170.

[0053] In an exemplary embodiment, an area of the first
sub-pixel region 140, an area of the second sub-pixel region
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150, and an area of the third sub-pixel region 160 may be
different from one another. In an exemplary embodiment, for
example, an area in the plan view (e.g., a planar area) of one
of the sub-pixel regions, which may be entirely overlapped
with the wiring region 170, may be substantially smaller than
areas of the other sub-pixel regions which may not be entirely
overlapped with the wiring region 170.

[0054] The first sub-pixel region 140 of the organic light
emitting display device 100 illustrated in FIG. 1 may include
a first width 145 (or a first length). Since the first sub-pixel
region 140 is partially overlapped with the wiring region 170
in the opaque region 130, an aperture ratio of the second and
the third sub-pixels may be substantially increased based on
an overlapping area of the first sub-pixel region 140 and the
wiring region 170. Where FIG. 1 illustrates the first sub-pixel
region 140 is partially overlapped with the wiring region 170
in the opaque region 130, the invention is not limited thereto.
In an alternative exemplary embodiment, the first sub-pixel
region 140 is entirely overlapped with the wiring region 170
(e.g., the first sub-pixel region 140 is located on the wiring
region 170). In an exemplary embodiment, the second sub-
pixel region 150 may be entirely overlapped with the wiring
region 170. In other exemplary embodiments, the third sub-
pixel region 160 may be entirely overlapped with the wiring
region 170.

[0055] A first circuit region C1, a second circuit region C2
and a third circuit region C3 may be disposed beneath the first
sub-pixel region 140, the second sub-pixel region 150, and
the third sub-pixel region, respectively, in a cross-sectional
view of the organic light emitting display device 100, but the
invention is not limited thereto. A plurality of wirings may be
disposed in each of the circuit regions C1, C2 and C3. In an
exemplary embodiment, for example, the circuit region wit-
ings may include portions of a gate line, a data line and/or a
common power line, but the invention is not limited thereto.

[0056] The first sub-pixel region 140 may be electrically
connected to a first circuit region C1 in which a plurality of
wirings is disposed. The circuit region wirings may be dis-
posed adjacent to peripheral portions of the transparent
region 180, so that the circuit region wirings may not be
substantially overlapped with the transparent region 180.
Where the circuit region wirings are arranged adjacent to the
transparent region 180, a transmittance of the transparent
region 180 may not be substantially decreased. In an exem-
plary embodiment, the first sub-pixel region 140 may be
entirely or partially overlapped with at least one of the first
circuit region C1, the second circuit region C2 and the third
circuit region C3. As a result, the transmittance of the trans-
parent region 180 may be substantially increased because at
least one of the first to the third circuit regions C1,C2 and C3
may be substantially overlapped with the opaque region 130.

[0057] The second sub-pixel region 150 may be disposed
adjacent to the transparent region 180 in a transverse or hori-
zontal direction (e.g., a second direction) or a longitudinal or
vertical direction (e.g., a first direction) with respect to the
transparent region 180. In other words, when the second
sub-pixel is disposed in the transverse direction with respect
to the transparent region 180, the first and the third sub-pixels
may be disposed in the longitudinal direction with respect to
the transparent region 180, that is, in a different direction than
the second sub-pixel. Additionally, when the second sub-
pixel is disposed in the longitudinal direction with respect to
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the transparent region 180, the first and the third sub-pixels
may be disposed in the transverse direction with respect to the
transparent region 180.

[0058] The second sub-pixel emitting a second color of
light may be disposed in the second sub-pixel region 150. In
an exemplary embodiment, for example, the second color of
light emitted from the second sub-pixel region 150 may be at
least one of a red color of light, a green of color of light and a
blue color of light. In an exemplary embodiment, the second
sub-pixel region 150 may be entirely overlapped with the
wiring region 170. In an exemplary embodiment, for
example, the second sub-pixel region 150 may be disposed on
the wiring region 170.

[0059] Asillustrated in FIG. 1, the second sub-pixel region
150 may include a second width 155 (or a second length). In
an exemplary embodiment, for example, the second width (or
second length) 155 may be substantially smaller than the first
width 145 (or the first length) of the first sub-pixel region 140
and a third width 165 (or a third length) of the third sub-pixel
region 160, where the widths (or lengths) are taken in the
same extended direction. In an exemplary embodiment, an
area of the first sub-pixel region 150 and an area of the third
sub-pixel region 160 may be efficiently employed because the
second sub-pixel region 150 may be disposed on the wiring
region 170. As a result, an aperture ratio of the first sub-pixel
and an aperture ratio of the third sub-pixel may be substan-
tially increased. Where FIG. 1 illustrates the second sub-pixel
region 150 is entirely overlapped with the wiring region 170
in the opaque region 130, the invention is not limited thereto.
In an alternative exemplary embodiment, the second sub-
pixel region 150 is substantially overlapped with the wiring
region 170. In an exemplary embodiment, the second sub-
pixel region 150 may be partially overlapped with the wiring
region 170. In other exemplary embodiments, the second
sub-pixel region 150 may not be substantially overlapped
with the wiring region 170. In an exemplary embodiment, for
example, the first sub-pixel region 140 and/or the third sub-
pixel region 160 may be disposed on the wiring region 170.

[0060] Thesecond sub-pixel region 150 may be electrically
connected to the second circuit region C2 in which a plurality
of wirings is disposed. The circuit region wirings may not be
substantially overlapped with the transparent region 180 and
may be disposed adjacent to the peripheral portions of the
transparent region 180. Where the circuit region wirings are
arranged adjacent to the transparent region 180, a transmit-
tance of the transparent region 180 may not be substantially
degraded because the circuit region wirings are arranged
adjacent to the peripheral portions of the transparent region
180. As a result, the transmittance of the transparent region
180 may be substantially increased because at least one of the
second circuit region C2 may be substantially overlapped
with the opaque region 130.

[0061] The third sub-pixel region 160 may be disposed
adjacent to the transparent region 180 in the transverse direc-
tion (e.g., the second direction) or the longitudinal direction
(e.g., the first direction) of the transparent region 180. The
third sub-pixel emitting a third color of light may be disposed
in the third sub-pixel region 160. In an exemplary embodi-
ment, for example, the third color of light emitted from the
third sub-pixel region 160 may be at least one of a red color of
light, a green color of light and a blue color of light. In an
exemplary embodiment, the third sub-pixel region 160 may
not besubstantially overlapped with the wiring region 170. As
illustrated in FIG. 1, the third sub-pixel region 160 may
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include the third width 165 (or the third length). In an exem-
plary embodiment, for example, the third width 165 (or
length) may be smaller than the first width 145 (or first length)
of the first sub-pixel region 140 and may be substantially
larger than the second width 155 (or second length) of the
second sub-pixel region 150. Where FIG. 1 illustrates the
third sub-pixel region 160 is not overlapped with the wiring
region 170, the invention is not limited thereto. In an exem-
plary embodiment, the third sub-pixel region 160 may be
entirely overlapped with the wiring region 170. In other
exemplary embodiments, the third sub-pixel region 160 may
be partially overlapped with the wiring region 170. As a
result, an aperture ratio of the third sub-pixel may be substan-
tially increased based on a non-overlapping area of the third
sub-pixel region 160 and the wiring region 170.

[0062] The third sub-pixel region 160 may be electrically
connected to the third circuit region C3 in which a plurality of
wirings is disposed. The circuit region wirings may be dis-
posed adjacent to the peripheral portions of the transparent
region 180. Accordingly, the circuit region wirings may not
be substantially overlapped with the transparent region 180.
Where the circuit region wirings are arranged adjacent to the
transparent region 180, a transmittance of the transparent
region 180 may not be substantially degraded because of the
circuit region wirings disposed adjacent to the peripheral
portions of the transparent region 180. In an exemplary
embodiment, the first sub-pixel region 180 may be substan-
tially overlapped with the third circuit region C3. As a result,
the organic light emitting display device 100 may have
enhanced transmittance of the transparent region 180 because
at least one of the third circuit region C3 may be substantially
overlapped with the opaque region 130.

[0063] As discussed above, the wiring region wirings may
be disposed in the wiring region 170. In an exemplary
embodiment, the wiring region wirings may be electrically
connected to the first to the third sub-pixel regions 140, 150
and 160 and the first to the third circuit regions C1, C2 and C3,
respectively.

[0064] A conventional transparent organic light emitting
display device may include an opaque region having a pixel
region in which a plurality of sub-pixels are disposed and a
wiring region in which a plurality of wirings are arranged, and
a transparent region in which a light is transmitted. In the
conventional transparent organic light emitting display
device, an aperture ratio of the sub-pixels is hardly enhanced,
and an area of the transparent region of the conventional
transparent organic light emitting display device is hardly
increased because the sub-pixels are disposed in a restricted
region (e.g., a pixel region).

[0065] Considering the above problems of the conventional
transparent organic light emitting display device, one or more
exemplary embodiment of the organic light emitting display
device 100 according to the invention includes a structure in
which at least one of the first sub-pixel region 140, the second
sub-pixel region 150 and the third sub-pixel region 160 is
substantially overlapped with a wiring region 170 instead of
a pixel region having restricted dimensions, shape, etc.
[0066] Inan exemplary embodiment, for example, the sec-
ond sub-pixel region 150 may be disposed along the first
direction (e.g., a longitudinal direction) with respect to the
transparent region 180 or the second direction that is substan-
tially perpendicular to the first direction (e.g., a longitudinal
direction) with respect to the transparent region 180, and the
first and the third sub-pixel regions 140 and 160 may be
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disposed in the second direction with respect to the transpar-
ent region 180 or the first direction with respect to the trans-
parent region 180, respectively. That is, the second sub-pixel
region 150 is disposed adjacent to the transparent region 180
in a different direction in which the first and the third sub-
pixel regions 140 and 160 are disposed adjacent to the trans-
parent region 180. Therefore, the first sub-pixel and the third
sub-pixel may be efficiently disposed in a same direction
(e.g., the second directionin FIGS. 1 and 2) with respect to the
transparent region 180. As a result, the organic light emitting
display device 100 may have improved aperture ratios of the
first and the third sub-pixels.

[0067] FIG. 3isa plan view illustrating another exemplary
embodiment of an organic light emitting display device in
accordance with the invention. FIG. 4 is a plan view illustrat-
ing an exemplary embodiment of pixels of the organic light
emitting display device of FIG. 3.

[0068] Referring to FIGS. 3 and 4, an organic light emitting
display device 200 may include a substrate 210, a plurality of
pixels 220, etc. The organic light emitting display device 200
illustrated in FIGS. 3 and 4 may include an opaque region 230
and a transparent region 270.

[0069] In an exemplary embodiment, for example, the
opaque region 230 may include a wiring region 260 in which
a plurality of wirings are arranged, and a pixel region. In an
exemplary embodiment, for example, the wiring region 260
wirings may include portions of a gate line, a data line and/or
acommon power line, but the invention is not limited thereto.
The pixel region may include a first sub-pixel region 240 in
which a first sub-pixel is disposed, a second sub-pixel region
250 in which a second sub-pixel is disposed, and.

[0070] The substrate 210 may include a transparent resin
having flexibility. [n an exemplary embodiment, the substrate
210 may include a transparent ceramic substrate such as a
glass substrate, a quartz substrate, an alumina substrate hav-
ing a transmittance, etc.

[0071] The pixels 220 may be disposed and/or defined on
the substrate 210. Each of the pixels 220 may include the
opaque region 230 and the transparent region 270. In an
exemplary embodiment, the opaque region 230 may include
the first sub-pixel region 240, the second sub-pixel region 250
and the wiring region 260. In FIGS. 3 and 4, for example, the
first sub-pixel region 240 may be disposed adjacent to the
transparent region 270 along a first direction, and the second
sub-pixel region 250 may be disposed adjacent to the trans-
parent region 270 along a second direction perpendicular to
the first direction, with respect to the transparent region 270.
As illustrated in FIGS. 3 and 4, the opaque regions 230 of
adjacent pixels 220 may be symmetrically disposed. An area
in the plan view (e.g., a planar area) of the first sub-pixel
region 240 may be different from an area of the second
sub-pixel region 250.

[0072] Inanexemplary embodiment, an entire of one of the
first and the second sub-pixel regions 240 and 250 may over-
lap the wiring region 260. The one of the first and the second
sub-pixel region 240 and 250 of which an entirety overlaps
the wiring region 260 may have a planar area smaller than a
planar area of the other one of the first and the second sub-
pixel regions 240 and 250. Alternatively, one of the first and
the second sub-pixel regions 240 and 250 may be partially
overlapped with the wiring region 260 instead of entirely
overlapped with the wiring region 260.

[0073] In an exemplary embodiment of the opaque region
230 of the pixel 220, the first sub-pixel region 440 may be
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disposed adjacent to one side of the transparent region 270.
The first sub-pixel region 240 may be disposed adjacent to the
transparent region 270 along the first direction (e.g., a longi-
tudinal direction) with respect to the transparent region 270 or
the second direction that is substantially perpendicular to the
first direction (e.g., a transverse direction) with respect to the
transparent region 270. The first sub-pixel may emit a first
color of light and may be disposed in the first sub-pixel region
240. The first sub-pixel region 240 may be partially over-
lapped with the wiring region 260.

[0074] In an exemplary embodiment, the first color of light
emitted from the first sub-pixel region 240 of a pixel 220 may
be different from a first color of light emitted from a first
sub-pixel of an adjacent pixel. In an exemplary embodiment,
for example, when the first color of light emitted from the first
sub-pixel region 240 is a red color of light, the first color of
light emitted from one or more of the first sub-pixels of
respective adjacent pixels is a blue color of light. Alterna-
tively, when the first color of light emitted from the first
sub-pixel region 240 is a blue color of light, the first color of
light emitted from one or more of the first sub-pixels of
respective adjacent pixels is a red color of light.

[0075] The first sub-pixel region 240 may include a first
width (or length) 245. Since the first sub-pixel region 240 is
partially overlapped with the wiring region 260 in the opaque
region 230, an aperture ratio of the first sub-pixel may be
substantially increased in accordance with an overlapped area
of the first sub-pixel region 240 and the wiring region 260.
Where FIG. 3 illustrates the first sub-pixel region 240 is
partially overlapped with the wiring region 260 in the opaque
region 230, the invention is not limited thereto. In an alterna-
tive exemplary embodiment, the first sub-pixel region 240
may be entirely overlapped with the wiring region 260. In
another exemplary embodiment, the first sub-pixel region
240 may not be overlapped with the wiring region 260.
[0076] A first circuit region C1 and a second circuit region
C2 may be disposed beneath the first sub-pixel region 240 and
the second sub-pixel region 250, respectively, in a cross-
sectional view of the organic light emitting display device
100, but the invention is not limited thereto.

[0077] The first sub-pixel region 240 may be electrically
connected to a first circuit region C1 in which a plurality of
wirings is disposed. The circuit region wirings may not be
substantially overlapped with the transparent region 270 and
may be disposed adjacent to peripheral portions of the trans-
parent region 270. Where the circuit region wirings are
arranged adjacent to the transparent region 270, a transmit-
tance of the transparent region 270 may not be substantially
decreased. In an exemplary embodiment, the first sub-pixel
region 240 may be entirely or partially overlapped with at
least one of the first circuit region C1 and the second circuit
region C2. As a result, the transmittance of the transparent
region 270 may be substantially increased because at least
one of the first and the second circuit regions C1 and C2 may
be substantially overlapped with the opaque region 230.
[0078] The second sub-pixel region 250 may be disposed
adjacent to the transparent region 270 along the first direction
(e.g., a longitudinal direction) with respect to the transparent
region 270 or the second direction that is substantially per-
pendicular to the first direction (e.g., a transverse direction)
with respect to the transparent region 270.

[0079] A second sub-pixel emitting a second color of light
may be disposed in the second sub-pixel region 250. As
illustrated in FIG. 3, the second sub-pixel region 250 may be
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entirely overlapped with the wiring region 260. In an exem-
plary embodiment, for example, the second sub-pixel region
250 may be disposed on the wiring region 260 (e.g., above in
a cross-sectional view). In an exemplary embodiment, the
second color of light emitted from the second sub-pixel
region 250 of the pixel 220 may be the same as a second color
of light emitted from a second sub-pixel of one or more
adjacent pixels. In an exemplary embodiment, for example,
the second color of light may be a green color of light.
[0080] The second sub-pixel region 250 may include a sec-
ond width (orlength) 255. An area of the first sub-pixel region
250 may be efficiently employed because the second sub-
pixel region 250 may be disposed on the wiring region 260. In
an exemplary embodiment, for example, the second width (or
length) 255 may be substantially larger than the first width (or
length) 245. Since the second sub-pixel region 250 is dis-
posed on the wiring region 260, an aperture ratio of the first
sub-pixel may be improved. Where FIG. 3 illustrates the
second sub-pixel region 250 is entirely overlapped with the
wiring region 260 in the opaque region 230, the invention is
not limited thereto. In an alternative exemplary embodiment,
the second sub-pixel region 250 may be partially overlapped
with the wiring region 260. In another exemplary embodi-
ment, the second sub-pixel region 250 may not be overlapped
with the wiring region 260.

[0081] Thesecond sub-pixel region 250 may be electrically
connected to the second circuit region C2 in which a plurality
of wirings is disposed. The circuit region wirings may not be
substantially overlapped with the transparent region 270 and
may be disposed adjacent to the peripheral portions of the
transparent region 270. Where the circuit region wirings are
arranged adjacent to the peripheral portions of the transparent
region 270, a transmittance of the transparent region 270 may
not be substantially decreased. As a result, the transmittance
of the transparent region 270 may be substantially increased
because at least one of the second circuit region C2 may be
substantially overlapped with the opaque region 230.

[0082] The organic light emitting display device 200 may
include the first sub-pixel region 240, the second sub-pixel
region 250, and the wiring region 260 in the opaque region
230 of the pixels 220. Further, the first sub-pixel and the
second sub-pixel included in a single one pixel region and the
first and the second sub-pixels included in a single one adja-
cent pixel region may be interactively driven. Thus, the first
sub-pixel and the second sub-pixel may be efficiently dis-
posed in the opaque region 230 of the adjacent pixels, and the
organic light emitting display device 200 may have enhanced
aperture ratios of the first and the second sub-pixels, and
smaller areas of circuit regions, as compared to those of a
conventional organic light emitting display device because
only the first sub-pixel and the second sub-pixel may be
disposed in the opaque region 230. As a result, an area of a
transparent region 270 may be efficiently increased based on
the decreased area of the circuit regions.

[0083] As discussed above, the wiring region wirings may
be disposed in the wiring region 260. In an exemplary
embodiment, the wiring region wirings may be electrically
connected to the first and the third sub-pixel regions 240 and
250 and the first and the second circuit regions C1 and C2.
[0084] A conventional transparent organic light emitting
display device may include an opaque region having a pixel
region in which a plurality of sub-pixels are disposed and a
wiring region in which a plurality of wirings are arranged, and
a transparent region in which a light is transmitted. In the
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conventional transparent organic light emitting display
device, aperture ratios of the sub-pixels are hardly enhanced,
and an area of a transparent region of the conventional trans-
parent organic light emitting display device is hardly
increased because the sub-pixel is disposed in a restricted
region (e.g., a pixel region).

[0085] Considering the above problems of the conventional
transparent organic light emitting display device, one or more
exemplary embodiment of the organic light emitting display
device 200 according to the invention includes a structure in
which at least one of the first sub-pixel region 240 and the
second sub-pixel region 250 is disposed on a wiring region
260 instead of being disposed a pixel region having restricted
dimensions, shape, etc.

[0086] In an exemplary embodiment, for example, the sec-
ond sub-pixel region 250 may be disposed in a transverse
direction with respect to the transparent region 270 or in
longitudinal direction with respect to the transparent region
270, and the second sub-pixel region 250 may be disposed in
alongitudinal direction with respect to the transparent region
270 or a transverse direction with respect to the transparent
region 270. That is, the second sub-pixel region 250 is dis-
posed adjacent to the transparent region 270 in a different
direction in which the first sub-pixel region 240 is disposed
adjacent to the transparent region 270. Accordingly, the first
sub-pixel may be efficiently disposed in the longitudinal
direction with respect to the transparent region 270 or the
transverse direction with respect to the transparent region
270. As a result, the apertureratio of the first sub-pixel may be
enhanced.

[0087] In addition, the opaque region 230 may include the
first sub-pixel region 240, the second sub-pixel region 250
and the wiring region 260. Thus, the area of the circuit region
may be efficiently decreased. As a result, the area of the
transparent region 270 may be efficiently increased based on
the decreased area of the circuit regions. Furthermore, in one
or more exemplary embodiment, the area of the transparent
region 270 may be substantially larger than the area of the
opaque region 230, but the invention is not limited thereto.

[0088] One or more exemplary embodiment of the inven-
tion may be employed in any electronic device including an
organic light emitting display device. One or more exemplary
embodiment of the invention may be used in a notebook
computer, a laptop computer, a digital camera, a video cam-
corder, acellular phone, a smart phone, a smart pad, a portable
multimedia player (“PMP”), a personal digital assistant
(“PDA™), a MP3 player, a navigation system, a television, a
computer monitor, a game console, a video phone, etc.

[0089] The foregoing is illustrative of exemplary embodi-
ments of the invention 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 modifications are possible in the exemplary embodi-
ments without materially departing from the novel teachings
and advantages of the invention. Accordingly, all such modi-
fications are intended to be included within the scope of the
invention as defined in the claims. Therefore, it is to be under-
stood that the foregoing is illustrative of various exemplary
embodiments and is not to be construed as limited to the
specific exemplary embodiments disclosed, and that modifi-
cations to the disclosed exemplary embodiments, as well as
other exemplary embodiments, are intended to be included
within the scope of the appended claims.
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What is claimed is:

1. An organic light emitting display device comprising:

a substrate; and

a plurality of pixels on the substrate, each of the pixels

comprising an opaque region and a transparent region,

wherein the opaque region comprises:

a first sub-pixel region in which a first sub-pixel is dis-
posed,;

a second sub-pixel region in which a second sub-pixel is
disposed;

a third sub-pixel region in which a third sub-pixel is
disposed; and

a wiring region in which a plurality of wirings is
arranged,

wherein a sub-pixel region among the first sub-pixel
region, the second sub-pixel region and the third sub-
pixel region is overlapped with the wiring region.

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

the first and the third sub-pixel regions are adjacent to the

transparent region along a first direction, and

the second sub-pixel region is adjacent to the transparent

region along a second direction perpendicular to the first
direction.

3. The organic light emitting display device of claim 1,
wherein the opaque regions of adjacent pixels are symmetri-
cally disposed.

4. The organic light emitting display device of claim 1,
wherein a planar area of the first sub-pixel region, a planar
area of the second sub-pixel region and a planar area of the
third sub-pixel region are different from one another.

5. The organic light emitting display device of claim 1,
wherein the sub-pixel region overlapped with the wiring
region among the first to the third sub-pixel regions is entirely
overlapped with the wiring region.

6. The organic light emitting display device of claim 5,
wherein a planar area of the sub-pixel region entirely over-
lapped with the wiring region among the first to the third
sub-pixel regions is smaller than planar areas of the other
sub-pixel regions among the first to the third sub-pixel
regions.

7. The organic light emitting display device of claim 1,
wherein the sub-pixel region overlapped with the wiring
region among the first to the third sub-pixel regions is par-
tially overlapped with the wiring region.

8. The organic light emitting display device of claim 1,
further comprising:

a first circuit region electrically connected to the first sub-

pixel region;

a second circuit region electrically connected to the second

sub-pixel region; and

a third circuit region electrically connected to the third

sub-pixel region.

9. The organic light emitting display device of claim 8,
wherein a sub-pixel region among the first to the third sub-
pixel regions is overlapped with a circuit region among the
first to the third circuit regions.

10. The organic light emitting display device of claim 1,
wherein the plurality of wirings comprises a gate line, a data
line or a common power line.

11. The organic light emitting display device of claim 1,
wherein the first sub-pixel, the second sub-pixel and the third
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sub-pixel emit different color light from each other from
among a red color light, a green color light and a blue color
light.
12. An organic light emitting display device comprising:
a substrate; and
a plurality of pixels on the substrate, each of the pixels
comprising an opaque region and a transparent region,
wherein the opaque region comprises:
a first sub-pixel region in which a first sub-pixel is dis-
posed;
a second sub-pixel region in which a second sub-pixel is
disposed; and
a wiring region in which a plurality of wirings is
arranged,
wherein a sub-pixel region among the first and the sec-
ond sub-pixel regions is overlapped with the wiring
region,
wherein
first sub-pixels of adjacent pixels emit different color
lights, respectively, and
second sub-pixels of the adjacent pixels emit a same color
light.
13. The organic light emitting display device of claim 12,
wherein
the first sub-pixel region is adjacent to the transparent
region along a first direction, and
the second sub-pixel region is adjacent to the transparent
region along a second direction perpendicular to the first
direction.
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14. The organic light emitting display device of claim 12,
wherein the opaque regions of the adjacent pixels are sym-
metrically disposed.

15. The organic light emitting display device of claim 12,
further comprising:

a first circuit region electrically connected to the first sub-

pixel region; and

a second circuit region electrically connected to the second

sub-pixel region.

16. The organic light emitting display device of claim 15,
wherein a sub-pixel region among the first and the second
sub-pixel regions is overlapped with a circuit region among
the first and the second circuit regions.

17. The organic light emitting display device of claim 12,
wherein a planar area of the first sub-pixel region is different
from a planar area of the second sub-pixel region.

18. The organic light emitting display device of claim 12,
wherein the sub-pixel region overlapped with the wiring
region among the first and the second sub-pixel regions is
entirely overlapped with the wiring region.

19. The organic light emitting display device of claim 18,
wherein the sub-pixel region entirely overlapped with the
wiring region among the first and the second sub-pixel
regions has a planar area smaller than a planar area of the
other sub-pixel region of the first and the second sub-pixel
regions.

20. The organic light emitting display device of claim 12,
wherein the sub-pixel region overlapped with the wiring
region among the first and the second sub-pixel regions is
partially overlapped with the wiring region.
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