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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2014-0122790, filed on
Sep. 16, 2014, the disclosure of which is hereby incorporated
by reference for all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the present invention
relate to organic light emitting display devices. More particu-
larly, exemplary embodiments of the present invention relate
to organic light emitting display devices including an optical
member.

[0004] 2. Discussion of the Background

[0005] A flat panel display (FPD) device is widely used as
a display device in various electronic devices because the
FPD device is lightweight and thin compared to a traditional
cathode-ray tube (CRT) display device. Typical examples of
the FPD device include a liquid crystal display (LCD) device
and an organic light emitting display (OLED) device. Com-
pared to the LCD device, the OLED device has many advan-
tages such as a higher luminance and a wider viewing angle.
In addition, the OLED device can be made thinner than the
LCD device, because a backlight may not be used in the
OLED device. In the OLED device, electrons and holes are
injected into an organic thin layer through a cathode and an
anode, and then recombined in the organic thin layer to gen-
erate excitons. In this manner, a light of a specific wavelength
may be emitted.

[0006] Recently, a transparent OLED device has been
developed with the capability of transmitting an image of an
object (or target) that is located in the rear (or at the back) of
the OLED device by including a transparent region and a
display region. In transparent OLED devices, a light incident
into the transparent region may be diffracted by common
lines that substantially surround the transparent region. For
example, the common lines may include opaque materials,
and, thus, the light may not transmit through the common
lines. Thus, the light passing through the transparent region
between adjacent common lines may be diffracted. As a
result, definition of an image of an object that is located in the
rear of a conventional transparent OLED device may be
decreased due to the diffraction phenomenon.

SUMMARY

[0007] Exemplary embodiments of the present invention
provide an organic light emitting display device including an
optical member in a transparent region.

[0008] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0009] An exemplary embodiment of the present invention
discloses an organic light emitting display device including a
first substrate, a plurality of common lines, an optical mem-
ber, and a second substrate. The first substrate includes a pixel
region and a transparent region. The light emitting structure is
disposed on the first substrate of the pixel region. The com-
mon lines are disposed adjacent to a boundary of the pixel
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region and the transparent region. The optical member pre-
vents a light diffraction generated adjacent to the common
lines. The second substrate is disposed on the light emitting
structure and the optical member.

[0010] Thus, according to exemplary embodiments of the
present invention, the organic light emitting display device
with the optical member in the transparent region may
increase definition of an image of an object transmitted
through the transparent region.

[0011] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0013] FIG. 1 is a plan view illustrating an organic light
emitting display device in accordance with an exemplary
embodiment of the present invention.

[0014] FIG. 2 is a cross-sectional view illustrating the
organic light emitting display device of FIG. 1 taken along a
line IT1-I1T".

[0015] FIGS. 3A through 3F are cross-sectional views
illustrating a method of manufacturing an organic light emit-
ting display device in accordance with an exemplary embodi-
ment of the present invention.

[0016] FIG. 4 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
exemplary embodiment of the present invention.

[0017] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
exemplary embodiment of the present invention.

[0018] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
exemplary embodiment of the present invention.

[0019] FIG. 7 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATED
EMBODIMENTS

[0020] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
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 embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure is thorough, and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity. Like reference numerals in the drawings denote like
elements.

[0021] It will be understood that when an element or layer
is referred to as being “on” or “connected to” another element
or layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on” or “directly connected to” another element or
layer, there are no intervening elements or layers present. It
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will be understood that for the purposes of this disclosure, “at
least one of X, Y, and Z” can be construed as X only, Y only,
Z only, or any combination of two or more items X, Y, and Z
(e.g, XYZ, XYY, YZ, 77).

[0022] FIG. 1 is a plan view illustrating an organic light
emitting display device in accordance with exemplary
embodiments of the present invention.

[0023] Referring to FIG. 1, an organic light emitting dis-
play device may include a pixel region and a transparent
region. A plurality of pixels 10, 20, and 30 may be positioned
in the pixel region, and a transparent window 40 may be
positioned in the transparent region. Although the exemplary
embodiments are not limited, the pixel 10 may be a pixel
emitting a red color, the pixel 20 may be a pixel emitting a
green color, and the pixel 30 may be a pixel emitting a blue
color. The transparent window 40 may transmit external light.
Here, common lines (e.g., datalines, scan lines, power supply
lines, etc.) and insulating layers (a pixel defining layer, a
protection layer, etc.) may be disposed in a portion (e.g., a
dead space) that surrounds the pixels 10, 20, and 30 and the
transparent window 40.

[0024] FIG. 2 is a cross-sectional view the organic light
emitting display device taken along a line III-11I"' of FIG. 1.
[0025] Referring to FIG. 2, an organic light emitting dis-
play (OLED) device 100 may include a first substrate 110, a
light emitting structure 200, an optical member 230, a plural-
ity of common lines 260, a second substrate 270, etc. In
exemplary embodiments, the OLED device 100 may include
apixel region [ and a transparent region II. The light emitting
structure 200 may be positioned in the pixel region I. The
optical member 230 may be positioned in the transparent
region I1. For example, a display image may be displayed in
the pixel region I. An image of an object that is located in the
rear of the OLED device 100 may be transmitted through the
transparent region I1. Accordingly, the OLED device 100 may
serve as a transparent display device including the transparent
region II.

[0026] The first substrate 110 may include transparent
materials. For example, the first substrate 110 may include a
glass substrate, a quartz substrate, a synthetic quartz sub-
strate, a calcium fluoride (CaF,) substrate, a fluoride-doped
quartz substrate, a sodalime substrate, a non-alkali substrate,
etc. Since the OLED device 100 includes the pixel region I
and the transparent region 11, the first substrate 110 may also
include a corresponding pixel region I and transparent region
1I. The transparent region Il may be a transparent window.
[0027] The light emitting structure 200 may be disposed in
the pixel region I of the first substrate 110. Here, the light
emitting structure 200 may include a driving transistor 160, a
first insulating layer 170, a gate insulating layer 180, a second
insulating layer 190, a first electrode 210, a pixel defining
layer 220, a light emitting layer 240, a second electrode 250,
etc.

[0028] The driving transistor 160 may include an active
layer 120, a gate electrode 130, a source electrode 140, and a
drain electrode 150. The active layer 120 may be disposed on
the first substrate 110. The active layer 120 may include an
oxide semiconductor, an inorganic semiconductor (amor-
phous silicon, polysilicon, etc.), an organic semiconductor,
etc. The first insulating layer 170 may be disposed on the
active layer 120. The first insulating layer 170 may cover the
active layer 120, and may extend into the pixel region I. That
is, the first insulating layer 170 may be entirely disposed in
the pixel region I of the first substrate 110, and may not be
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disposed in the transparent region IT of the first substrate 110.
The first insulating layer 170 may include a silicon com-
pound, a metal oxide, etc. The gate electrode 130 may be
disposed on the first insulating layer 170 under which the
active layer 120 is positioned. The gate electrode 130 may
include metal, alloy, metal nitride, conductive metal oxide,
transparent conductive materials, etc. The gate insulating
layer 180 may be disposed on the gate electrode 130. The gate
insulating layer 180 may cover the gate electrode 130, and
may extend into the pixel region [. That is, the gate insulating
layer 180 may be entirely disposed in the pixel region I of the
first substrate 110, and may not be disposed in the transparent
region 11 of the first substrate 110. The gate insulating layer
180 may include a silicon compound, a metal oxide, etc. The
source electrode 140 and the drain electrode 150 may be
disposed on the gate insulating layer 180. The source elec-
trode 140 may be disposed in a first side of the active layer 120
by removing a first portion of the first and gate insulating
layers 170 and 180. The drain electrode 150 may be disposed
in a second side of the active layer 120 by removing a second
portion of the first and gate insulating layers 170 and 180.
Fach of the source electrode 140 and the drain electrode 150
may include metal, alloy, metal nitride, conductive metal
oxide, transparent conductive materials, etc. These may be
used alone or in a combination thereof. The second insulating
layer 190 may be disposed on the source electrode 140 and the
drain electrode 150. The second insulating layer 190 may
cover the source electrode 140 and the drain electrode 150,
and may extend into the pixel region I. That is, the second
insulating laver 190 may be entirely disposed in the pixel
region I of the first substrate 110, and may not be disposed in
the transparent region Il of the first substrate 110. The second
insulating layer 190 may include a silicon compound, a metal
oxide, etc. The first electrode 210 may be disposed on the
second insulating layer 190. The first electrode 210 may
contact the source electrode 140 by removing a portion of the
second insulating layer 190. The first electrode 210 may
include metal, alloy, metal nitride, conductive metal oxide,
transparent conductive materials, etc. The pixel defining layer
220 may be disposed on a portion of the second insulating
layer 190 and a portion of the first electrode 210. The pixel
defining layer 220 may cover both side portions of the first
electrode 210, and may expose a portion of the first electrode
210. The pixel defining layer 220 may include organic mate-
rials and/or inorganic materials. The light emitting layer 240
may be disposed on the first electrode 210. The light emitting
layer 240 may be formed using light emitting materials
capable of generating different colors oflight (e.g., a red color
of light, a blue color of light, and a green color of light).
Alternatively, the light emitting layer 240 may generate a
white color of light by stacking a plurality of light emitting
materials, each light emitting material capable of generating
a different color of light. The second electrode 250 may be
disposed on the pixel defining layer 220 and the light emitting
layer 240. The second electrode 250 may cover the pixel
defining layer 220 and the light emitting layer 240, and may
extend into the pixel region 1. That is, the second electrode
250 may be entirely disposed in the pixel region I of the first
substrate 110, and may not be disposed in the transparent
region 11 of the first substrate 110.

[0029] The common lines 260 may be disposed on the first
substrate 110. The common lines 260 may be disposed adja-
cent to a boundary of the pixel region I and the transparent
region I1. For example, the common lines 260 may be dis-
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posed in an outermost portion of the pixel region 1. The
common lines 260 may be disposed substantially surrounding
the transparent region II, as shown in FIG. 2. A region in
which the common lines 260 are positioned may be a dead
spaceora peripheral region. As described above, the common
lines 260 may include data lines, scan lines, power supply
lines, and/or the like. In exemplary embodiments, the com-
mon lines 260 may include opaque materials. Thus, an exter-
nal light may not transmit through the common lines 260.
Here, the external light may be a light incident from the
outside into the transparent region Il of the first substrate 110.
For example, the common lines 260 may include aluminum
alloy, aluminum nitride (AINx), silver alloy, tungsten nitride
(WNXx), copper alloy, chrome nitride (CrNx), molybdenum
alloy, titanium nitride (TiNx), tantalum nitride (TaNx), stron-
tium ruthenium oxide (SRO), zine oxide (ZnOx), indium tin
oxide (ITO), stannum oxide (SnOx), indium oxide (InOx),
gallium oxide (GaOx), indium zinc oxide (IZO), etc. Since
the common lines 260 include opaque materials and are dis-
posed substantially surrounding the transparent region II, the
adjacent common lines 260 and the transparent region Il may
substantially have a shape of a slit.

[0030] In particular, when a light passes through a double
slit, a diffraction phenomenon may occur. For example, as the
light that is a plane wave passes through the double slit, the
light is changed from the plane wave into a spherical wave.
The spherical waves may generate the diffraction phenom-
enon. Thus, as a constructive interference and a destructive
interference are generated in the spherical waves, intensity of
the light passing through the double slit may be irregular. A
plurality of transparent regions may be positioned in the
OLED device 100. In addition, a plurality of common lines
260 substantially surrounding the transparent regions may be
positioned in the OLED device 100. In this case, the trans-
parent regions and the common lines may be the double slit,
and the external light transmitting through the transparent
regions may be the light. Accordingly, intensity of the exter-
nal light may be irregular. Thus, definition of an image of an
object that located in the rear of the OLED device 100 may be
decreased. Alternatively, the common lines 260 and the gate
electrode 130 may be disposed at a same level. Inthis case, the
common lines 260 and the gate electrode 130 may include the
same materials.

[0031] The optical member 230 may be positioned in the
transparent region II of the first substrate 110. The optical
member 230 may be disposed between the adjacent common
lines 260 positioned in the pixel region 1 of the first substrate
110. The optical member 230 may have a rounded upper
surface and a planar lower surface. An upper surface of the
optical member 230 may include a cross sectional shape of a
substantially half circular shape, a substantially half elliptical
shape, etc. The lower surface of the optical member 230 may
contact the first substrate 110. In exemplary embodiments,
the optical member 230 may include a half convex lens. As
described above, as the external light is diffracted by the
adjacent common lines 260, the optical member 230 may be
interposed between the adjacent common lines 260 to prevent
the diffraction phenomenon of the external light. The optical
member 230 may change a travel direction of the external
light that is diffracted by the adjacent common lines 260. The
travel direction of the external light rays may be changed as a
direction that is substantially perpendicular to an upper sut-
face of the first substrate 110. For example, the travel direc-
tion of the external light rays may be parallel to each other in
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the direction that is substantially perpendicular to the upper
surface of the first substrate 110. In this case, a curvature of
the upper surface of the optical member 230 may be con-
trolled in accordance with a distance between the adjacent
common lines 260. The transparent region II is interposed
between the adjacent common lines 260 such that the travel
direction of external light rays are parallel to each other in the
direction that is substantially perpendicular to the upper sut-
face of the first substrate 110. Accordingly, intensity of the
external light may have a uniform intensity of light. Thus,
definition of an image of an object that located in the rear of
the OLED device 100 may be increased.

[0032] The optical member 230 may include transparent
organic materials. For example, the optical member 230 may
include polyimide, photoresist, acryl, polyamide, siloxane,
etc. Alternatively, the optical member 230 may include trans-
parent inorganic materials. For example, the optical member
230 may include silicon oxide (Si0x), silicon nitride (SiNx),
silicon oxynitride (SiOxNy), Aluminum oxide (AlOx), alu-
minum nitride (AINX), titanium oxide (TiOx), zinc oxide
(ZnOx), etc. In exemplary embodiments, when the first sub-
strate 110, the optical member 230, and the second substrate
270 have the same materials, the first substrate 110, the opti-
cal member 230, and the second substrate 270 may have
substantially the same refractive index. In this case, the exter-
nal light may not be refracted in an interface between the first
substrate 110 and the optical member 230. The external light
passing through the optical member 230 may transmit the
second substrate 270 without refraction of the light. Accord-
ingly, transmissivity of the OLED device 100 may be
increased, and definition of the OLED device 100 may be
improved.

[0033] The second substrate 270 may be disposed on the
light emitting structure 200 and the optical member 230. The
second substrate 270 may include materials substantially the
same as those of the first substrate 110. For example, the
second substrate 270 may include a glass substrate, a quartz
substrate, a synthetic quartz substrate, a calcium fluoride
(CaF,) substrate, a fluoride-doped quartz substrate, a sodal-
ime substrate, non-alkali substrate, etc.

[0034] The OLED device 100 according to exemplary
embodiments may include the optical member 230 between
the adjacent common lines 260. Accordingly, since the exter-
nal light is not diffracted in the transparent region II, the
OLED device 100 may serve as a transparent display device
having a uniform intensity of external light. When the first
substrate 110, the optical member 230, and the second sub-
strate 270 include the same materials, interlayer interfaces
capable of reflecting or refracting the external light may be
reduced. Thus, transmissivity of the OLED device 100 may
further be increased and definition of an image of an object
that is located in the rear of the OLED device 100 may further
be increased.

[0035] FIGS. 3A through 3F are cross-sectional views
illustrating a method of manufacturing an organic light emit-
ting display device in accordance with exemplary embodi-
ments of the present invention.

[0036] Referring to FIG. 3A, an active layer 320 and a
plurality of common lines 460 may be formed in a pixel
region I ofa first substrate 310. The common lines 460 may be
formed adjacent to a boundary of the pixel region I and the
transparent region II. For example, the common lines 460
may be formed substantially surrounding the transparent
region II. A region in which the common lines 460 are formed
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may be a dead space or a peripheral region. Further, the
common lines 460 may include data lines, scan lines, power
supply lines, or the like. The common lines 460 may include
opaque materials. In this case, external light may not transmit
through the common lines 460. In exemplary embodiments,
the active layer 320 and the common lines 460 may be simul-
taneously formed. For example, after the active layer 320 and
the common lines 460 are formed using the same materials, a
doping process may be performed in a portion in which the
common lines 460 are positioned. After the doping process,
the common lines 460 may be formed as a conductive metal.
[0037] Additionally or alternatively, the common lines 460
and a gate electrode 330 positioned on the active layer 320
(refer to FIG. 3C) may be simultaneously formed. In this case,
the common lines 460 and the gate electrode 330 may include
the same materials. For example, the common lines 460 and
the gate electrode 330 may include aluminum alloy, AINX,
silver alloy, WNx, copper alloy, CrNx, molybdenum alloy,
TiNx, TaNx, SRO, ZnOx, ITO, SnOx, InOx, GaOx, 170, etc.
The first substrate 310 may include transparent materials. For
example, the first substrate 310 may include a glass substrate,
a quartz substrate, a synthetic quartz substrate, a calcium
fluoride (CaF,) substrate, a fluoride-doped quariz substrate, a
sodalime substrate, non-alkali substrate, etc. The active layer
320 may include an oxide semiconductor, an inorganic semi-
conductor, an organic semiconductor, etc.

[0038] Referring to FIG. 3B, a first insulating layer 370
may be formed on the first substrate 310. The first insulating
layer 370 may cover the active layer 320 and the common
lines 460, and may extend from the pixel region I into a
transparent region II. For example, the first insulating layer
370 may be formed using a silicon compound, a metal oxide,
etc.

[0039] A gate electrode 330 may be formed on the first
insulating layer 370, under which the active layer 320 is
positioned. In exemplary embodiments, the gate electrode
330 may include metal, alloy, metal nitride, conductive metal
oxide, transparent conductive materials, etc.

[0040] A gate insulating layer 380 may be formed on the
first insulating layer 370. The gate insulating layer 380 may
cover the gate electrode 330, and may extend from the pixel
region I into the transparent region 1. After the gate insulating
layer 380 is formed on the first insulating layer 370, a first
contact hole that is positioned in a first side of the active layer
320 may be formed by removing a first portion of the first
insulating layer 370 and the gate insulating layer 380. A
second contact hole that is positioned in a second side of the
active layer 320 may be formed by removing a second portion
of the first insulating layer 370 and the gate insulating layer
380. For example, the gate insulating layer 380 may be
formed using a silicon compound, a metal oxide, etc.

[0041] Referringto FIG. 3C, asource electrode 340 may fill
the first contact hole. After the source electrode 340 is dis-
posed into the first contact hole, the source electrode 340 may
be formed such that the source electrode 340 contacts the first
side of the active layer 320. A drain electrode 350 may fill the
second contact hole. After the drain electrode 350 is disposed
into the second contact hole, the drain electrode 350 may be
formed such that the drain electrode 350 contacts the second
side of the active layer 320. For example, each of the source
electrode 340 and the drain electrode 350 may be formed
using metal, alloy, metal nitride, conductive metal oxide,
transparent conductive materials, etc. These may be used
alone or in a combination thereof. In this manner, a driving
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transistor 360 including the source electrode 340, the drain
electrode 350, the gate electrode 330, and the active layer 320
may be formed.

[0042] A second insulating layer 390 may be formed on the
source electrode 340 and the drain electrode 350. The second
insulating layer 390 may cover the source electrode 340 and
the drain electrode 350, and may extend from the pixel region
I into the transparent region II. The second insulating layer
390 may be formed using a silicon compound, a metal oxide,
etc. After the second insulating layer 390 is formed on the gate
insulating layer 380, a third contact hole exposing a portion of
the source electrode 340 may be formed by removing a por-
tion of the second insulating layer 390.

[0043] Referring to FIG. 3D, a first electrode 410 may be
formed on the second insulating layer 390. The first electrode
410 may contact the source electrode 340 via the third contact
hole. The first electrode 410 may be formed using metal,
alloy, metal nitride, conductive metal oxide, transparent con-
ductive materials, etc.

[0044] A pixel defining layer 420 may be formed on a
portion of the second insulating layer 390 and a portion of the
first electrode 410. The pixel defining layer 420 may cover
both side portions of the first electrode 410, and may expose
a portion of the first electrode 410. The pixel defining layer
420 may be formed using organic materials or inorganic
materials.

[0045] Alight emitting layer 440 may be formed on the first
electrode 410. The light emitting layer 440 may be formed
using light emitting materials capable of generating different
colors of light (e.g., a red color of light, a blue color of light,
and a green color of light). Alternatively, the emission layer
440 may generally generate a white color of light by stacking
a plurality of light emitting materials, each light emitting
material being capable of generating a different color of light
such as a red color of light, a green color of light, a blue color
of light, etc.

[0046] A second electrode 450 may be formed on the pixel
defining layer 420, the light emitting layer 440, and the sec-
ond insulating layer 390. The second electrode 450 may cover
the pixel defining layer 420, the light emitting layer 440, and
the second insulating layer 390, and may be entirely formed
in the pixel region I and the transparent region II. For
example, the second electrode 450 may be formed using
metal, alloy, metal nitride, conductive metal oxide, transpar-
ent conductive materials, etc. Thus, a light emitting structure
500 including the first insulating layer 370, the driving tran-
sistor 360, the gate insulating layer 380, the second insulating
layer 390, the first electrode 410, the pixel defining layer 420,
the light emitting layer 440, and the second electrode 450,
may be formed.

[0047] Referring to FIG. 3E, the first insulating layer 370,
the gate insulating layer 380, the second insulating layer 390,
and the second electrode 450 positioned in the transparent
region II of the first substrate 310 may be removed. Here, the
common lines 460 may be positioned adjacent to an outside of
the transparent region II (e.g., an outermost portion of the
pixel region 1), and may not be removed.

[0048] Referring to FIG. 3F, the optical member 430 may
be formed in the transparent region II of the first substrate
310. The optical member 430 may be formed between the
adjacent common lines 460 positioned in the pixel region I of
the first substrate 310. The optical member 430 may have a
rounded upper surface and a planar lower surface. The optical
member 430 may include a cross sectional shape of a sub-
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stantially half circular shape, a substantially half elliptical
shape. etc. In exemplary embodiments, the optical member
230 may be formed as a shape of a half convex lens. Since the
external light is diffracted by the adjacent common lines 460,
the optical member 430 may be formed between the adjacent
common lines 460 to prevent a diffraction phenomenon of the
external light. A curvature of the upper surface of the optical
member 430 may be controlled in accordance with a distance
between the adjacent common lines 460 such that the travel
directions of the external light rays are parallel to each other.
[0049] The second substrate 470 may be formed on the
light emitting structure 500 and the optical member 430. The
second substrate 470 may include materials substantially the
same as that of the first substrate 310. For example, the second
substrate 470 may include a glass substrate, a quartz sub-
strate, a synthetic quartz substrate, a calcium fluoride (CaF,)
substrate, a fluoride-doped quartz substrate, a sodalime sub-
strate, non-alkali substrate, etc.

[0050] FIG. 4 is a cross-sectional view illustrating an
organic light emitting display device in accordance with
exemplary embodiments of the present invention. An organic
light emitting display device 500 illustrated in FIG. 4 may
have a configuration substantially the same as or similar to
that of an organic light emitting display device 100 described
with reference to FIG. 2, except insulating layers disposed in
a transparent region II. In FIG. 4, detailed descriptions for
elements, which are substantially the same as or similar to the
elements described with reference to FIG. 2, will be omitted.
[0051] Referring to FIG. 4, an organic light emitting dis-
play (OLED) device 500 may include a first substrate 510, a
light emitting structure 600, an optical member 630, a plural-
ity of common lines 660, a second substrate 670, etc. Here,
the light emitting structure 600 may include a driving tran-
sistor 560, a first insulating layer 570, a gate insulating layer
580, a second insulating layer 590, a first electrode 610, a
pixel defining layer 620, a light emitting layer 640, a second
electrode 650, etc. In addition, the driving transistor 560 may
include an active layer 520, a gate electrode 530, a source
electrode 540, and a drain electrode 550. In exemplary
embodiments, the OLED device 500 may include a pixel
region I and a transparent region II. The light emitting struc-
ture 600 and the common lines 660 may be positioned in the
pixel region 1. In addition, the optical member 630 may be
positioned in the transparent region I1. For example, a display
image may be displayed in the pixel region I. An image of an
object that is located in the rear of the OLED device 500 may
be transmitted through the transparent region II. Accordingly,
the OLED device 500 may serve as a transparent display
device including the transparent region II.

[0052] Thefirstinsulating layer 570 may be disposed on the
active layer 520. The first insulating layer 570 may cover the
active layer 520, and may extend from pixel region I into the
transparent region II. That is, the first insulating layer 570
may be entirely disposed in the pixel region I and the trans-
parent region I1 of the first substrate 510. The gate insulating
layer 580 may be disposed on the first insulating layer 570.
The gate insulating layer 580 may cover the gate electrode
530, and may extend from pixel region I into the transparent
region II. That is, the gate insulating layer 580 may be entirely
disposed in the pixel region I and the transparent region 11 of
the first substrate 510. The second insulating layer 590 may
be disposed on the gate insulating layer 580. The second
insulating layer 590 may cover the source electrode 540, the
drain electrode 550, and the common lines 660, and may
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extend into the pixel region I. That is, the second insulating
layer 590 may not be disposed in the transparent region I1 of
the first substrate 510. Each of the first insulating layer 570,
the gate insulating layer 580, and the second insulating layer
590 may include transparent inorganic materials or transpar-
ent organic materials. For example, the inorganic materials
may include SiOx, SiNx, SiOxNy, AlOx, AINx, TiOx, ZnOx,
etc. The organic materials may include acrylate monomer,
phenylacetylene, diamine, dianhydride, siloxane, silane,
parylene, polyethylene, polypropylene, PET, fluororesin,
polysiloxane, etc. In exemplary embodiments, the first insu-
lating layer 570, the gate insulating layer 580, the second
insulating layer 590, and the common lines 660 may have
substantially the same materials, and/or may have substan-
tially the same refractive index.

[0053] The common lines 660 may be interposed between
the gate insulating layer 580 and the second insulating layer
590. That is, the common lines 660, the source electrode 540,
and the drain electrode 550 may be disposed in the same level.
The common lines 660, the source electrode 540, and the
drain electrode 550 may include the same materials. The
common lines 660 may be disposed adjacent to a boundary of
the pixel region I and the transparent region 1I. For example,
the common lines 660 may be disposed in an outermost
portion of the pixel region I, as shown in FIG. 4.

[0054] The common lines 660 may be disposed substan-
tially surrounding the transparent region I1. A region in which
the common lines 660 are positioned may be a dead space or
a peripheral region. The common lines 660 may include data
lines, scan lines, power supply lines, and/or the like. In exem-
plary embodiments, the common lines 660 may include
opaque materials. Thus, an external light may not transmit
through the common lines 660. For example, the common
lines 660 may include aluminum alloy, AINX, silver alloy,
WNX, copper alloy, CtNx, molybdenum alloy, TiNx, TaNXx,
SRO, ZnOx, ITO, SnOx, InOx, GaOx, 170, etc. Since the
commor lines 660 include opaque materials and are disposed
substantially surrounding the transparent region II, the adja-
cent conmon lines 660 and the transparent region 1l may
substantially have a shape of a slit.

[0055] In particular, when a light passes through a double
slit, a diffraction phenomenon may occur. That is, as the light
that is a plane wave passes through the double slit, the light
changes from the plane wave into a spherical wave. The
spherical waves may generate the diffraction phenomenon.
Thus, as a constructive interference and a destructive intet-
ference are generated in the spherical waves, intensity of the
light passing through the double slit may be irregular. A
plurality of transparent regions may be positioned in the
OLED device 500. In addition, a plurality of common lines
660 substantially surrounding the transparent regions may be
positioned in the OLED device 500. In this case, the trans-
parent regions and the common lines may be the double slit,
and the external light transmitting through the transparent
regions may be the light. Accordingly, intensity of the exter-
nal light may be irregular. Thus, definition of an image of an
object that located in the rear of the OLED device 500 may be
decreased. Alternatively, the common lines 660 and the gate
electrode 530 may be disposed at the same level. In this case,
the common lines 660 and the gate electrode 530 may include
the same materials.

[0056] The optical member 630 may be disposed in the
transparent region I1 of the second insulating layer 590. The
optical member 630 may be disposed between the adjacent
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common lines 660 positioned in the pixel region I of the first
substrate 510. The optical member 630 may have a rounded
upper surface and a planar lower surface. An upper surface of
the optical member 630 may include a cross sectional shape
of a substantially half circular shape, a substantially half
elliptical shape, etc. The lower surface of the optical member
630 may contact the gate insulating layer 580. In exemplary
embodiments, the optical member 630 may include a half
convex lens. As described above, as the external light is dif-
fracted by the adjacent common lines 660, the optical mem-
ber 630 may be interposed between the adjacent common
lines 660 to prevent the diffraction phenomenon of the extet-
nal light. The optical member 630 may change a travel direc-
tion of the external light that is diffracted by the adjacent
common lines 660. The travel direction of the external light
may be changed as a direction that is substantially perpen-
dicular to an upper surface of the first substrate 510. For
example, the travel direction of the external light rays may be
parallel to each other in the direction that is substantially
perpendicular to the upper surface of the first substrate 510. In
this case, a curvature of the upper surface of the optical
member 630 may be controlled in accordance with a distance
between the adjacent common lines 660. The transparent
region I is interposed between the adjacent common lines
260 such that the travel directions of external light rays are
parallel to each other in the direction that is substantially
perpendicular to the upper surface of the first substrate 510.
Accordingly, intensity of the external light may have a uni-
form intensity of light. This may increase definition of an
image of an object that located in the rear of the OLED device
500.

[0057] The optical member 630 may include transparent
organic materials. For example, the optical member 630 may
include polyimide, photoresist, acryl, polyamide, siloxane,
etc. Alternatively, the optical member 630 may include trans-
parent inorganic materials. For example, the optical member
630 may include SiOx, SiNx, SiOxNy, AlOx, AINx, TiOx,
Zn0x, etc. In some exemplary embodiments, when the first
insulating layer 570, the gate insulating layer 580, and the
optical member 630 have the same materials, the first insu-
lating layer 570, the gate insulating layer 580, and the optical
member 630 may have substantially the same refractive
index. In this case, the external light may not be refracted in
interfaces between the first insulating layer 570 and the gate
insulating layer 580, and between gate insulating layer 580
and the optical member 630. Accordingly, transmissivity of
the OLED device 500 may be increased, and definition of the
OLED device 100 may be improved.

[0058] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
exemplary embodiment of the present invention. An organic
light emitting display device 700 illustrated in FIG. 5 may
have a configuration substantially the same as or similar to
that of an organic light emitting display device 100 described
with reference to FIG. 2 excepta shape of a first substrate 710.
In FIG. 5, detailed descriptions for elements, which are sub-
stantially the same as or similar to the elements described
with reference to FIG. 2, will be omitted.

[0059] Referring to FI1G. 5, an organic light emitting dis-
play (OLED) device 700 may include a first substrate 710, a
light emitting structure 800, a plurality of common lines 8§60,
a second substrate 870, etc. Here, the light emitting structure
800 may include a driving transistor 760, a first insulating
layer 770, a gate insulating layer 780, a second insulating
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layer 790, a first electrode 810, a pixel defining layer 820, a
light emitting layer 840, a second electrode 850, etc.

[0060] The driving transistor 760 may include an active
layer 720, a gate electrode 730, a source electrode 740, and a
drain electrode 750. In exemplary embodiments, the OLED
device 700 may include a pixel region I and a transparent
region II. The light emitting structure 800 and the common
lines 860 may be positioned in the pixel region I. In addition,
a protruding portion of the first substrate 710 may be posi-
tioned in the transparent region II. For example, a display
image may be displayed in the pixel region I. An image of an
object that is located in the rear of the OLED device 700 may
be transmitted through the transparent region I1. Accordingly,
the OLED device 700 may serve as a transparent display
device including the transparent region II.

[0061] The first substrate 710 may include transparent
materials. For example, the first substrate 710 may include a
glass substrate, a quartz substrate, a synthetic quartz sub-
strate, a calcium fluoride (CaF,) substrate, a fluoride-doped
quartz substrate, a sodalime substrate, non-alkali substrate
etc. Since the OLED device 700 includes the pixel region I
and the transparent region II, the first substrate 710 may
include the pixel region I and the transparent region II. In
exemplary embodiments, the first substrate 710 may include
the protruding portion in the transparent region II. The pro-
truding portion may have a rounded upper surface. The pro-
truding portion may include a cross sectional shape of a
substantially half circular shape, a substantially half elliptical
shape, etc. The protruding portion may substantially have a
shape of a half convex lens. Since an external light is dif-
fracted by the adjacent common lines 860, the protruding
portion may be interposed between the adjacent common
lines 860 to prevent the diffraction phenomenon of the exter-
nal light. The protruding portion may change a travel direc-
tion of external light rays that are diffracted by the adjacent
commor lines 860. The travel direction of the external light
rays may be changed as a direction that is substantially per-
pendicular to an upper surface of the first substrate 710. For
example, the travel direction of the external light rays may be
parallel to each other in the direction that is substantially
perpendicular to the upper surface of the first substrate 710. In
this case, a curvature of the upper surface of the protruding
portion may be controlled in accordance with a distance
between the adjacent common lines 860. The transparent
region 11 is interposed between the adjacent common lines
260 such that the travel direction of external light rays are
parallel to each other in the direction that is substantially
perpendicular to the upper surface of the first substrate 710.
Accordingly, intensity of the external light may have a uni-
form intensity of light. Thus, definition of an image of an
object that located in the rear of the OLED device 700 may be
increased.

[0062] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
exemplary embodiment of the present invention. An organic
light emitting display device 900 illustrated in FIG. 5 may
have a configuration substantially the same as or similar to
that of an organic light emitting display device 100 described
with reference to FIG. 2 except a transparent member 1030. In
FIG. 6, detailed descriptions for elements, which are substan-
tially the same as or similar to the elements described with
reference to FIG. 2, will be omitted.

[0063] Referring to FIG. 6, an organic light emitting dis-
play (OLED) device 900 may include a first substrate 910, a
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light emitting structure 1000, a plurality of common lines
1060, a second substrate 1070, a transparent member 1030
etc. Here, the light emitting structure 1000 may include a
driving transistor 960, a first insulating layer 970, a gate
insulating layer 980, a second insulating layer 990, a first
electrode 1010, a pixel defining layer 1020, a light emitting
layer 1040, a second electrode 1050, etc. In addition, the
driving transistor 960 may include an active layer 920, a gate
electrode 930, a source electrode 940, and a drain electrode
950. In exemplary embodiments, the OLED device 900 may
include a pixel region 1 and a transparent region I1. The light
emitting structure 1000 and the common lines 1060 may be
positioned in the pixel region 1. In addition, the transparent
member 1030 may be positioned in the transparent region II.
For example, a display image may be displayed in the pixel
region I. An image of an object that is located in the rear of the
OLED device 900 may be transmitted through the transparent
region I1. Accordingly, the OLED device 900 may serve as a
transparent display device including the transparent region II.
[0064] Since the OLED device 900 includes the pixel
region 1 and the transparent region 11, the first substrate 910
may also include a corresponding pixel region I and transpar-
ent region II. In exemplary embodiments, an opening may be
positioned in the transparent region II by removing a portion
of the first substrate 910. The first substrate 910 including the
opening positioned in the transparent region I may have a
substantially mesh-like or grid-like structure having a plural-
ity of openings. The first substrate 910 may include transpar-
ent materials. For example, the first substrate 910 may include
a glass substrate, a quartz substrate, a synthetic quartz sub-
strate, a calcium fluoride (CaF,) substrate, a fluoride-doped
quartz substrate, a sodalime substrate, a non-alkali substrate
etc.

[0065] The transparent member 1030 may be disposed in
the opening. In exemplary embodiments, the transparent
member 1030 may include a protruding portion. The protrud-
ing portion and the adjacent common lines 1060 may be
positioned in the same level. The protruding portion may have
a rounded upper surface. The protruding portion may sub-
stantially have a shape of a half convex lens. Since an external
light is diffracted by the adjacent common lines 1060, the
protruding portion may be interposed between the adjacent
common lines 1060 to prevent the diffraction phenomenon of
the external light. The protruding portion may change a travel
direction of the external light that is diffracted by the adjacent
common lines 1060.

[0066] Thetravel direction of the external light rays may be
changed as a direction that is substantially perpendicular to an
upper surface of the first substrate 910. For example, the
travel direction of the external light rays may be parallel to
each other in the direction that is substantially perpendicular
to the upper surface of the first substrate 910. In this case, a
curvature of the upper surface of the protruding portion may
be controlled in accordance with a distance between the adja-
cent common lines 1060. The transparent region II is inter-
posed between the adjacent common lines 260 such that the
travel direction of external light rays are parallel to each other
in the direction that is substantially perpendicular to the upper
surface of the first substrate 910. Accordingly, intensity of the
external light may have a uniform intensity of light. Thus,
definition of an image of an object that located in the rear of
the OLED device 900 may be increased.

[0067] FIG. 7 is a cross-sectional view illustrating an
organic light emitting display device in accordance with an
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exemplary embodiment of the present invention. An organic
light emitting display device 1100 illustrated in FIG. 7 may
have a configuration substantially the same as or similar to
that of an organic light emitting display device 100 described
with reference to FIG. 2 except a Fresnel lens 1230. In FIG. 7,
detailed descriptions for elements, which are substantially the
same as or similar to the elements described with reference to
FIG. 2, will be omitted.

[0068] Referring to FIG. 7, an organic light emitting dis-
play (OLED) device 1100 may include a first substrate 1110,
a light emitting structure 1200, a plurality of common lines
1260, a second substrate 1270, a Fresnel lens 1230 etc. Here,
the light emitting structure 1200 may include a driving tran-
sistor 1160, a first insulating layer 1170, a gate insulating
layer 1180, a second insulating layer 1190, a first electrode
1210, a pixel defining layer 1220, a light emitting layer 1240,
a second electrode 1250, etc.

[0069] The driving transistor 1160 may include an active
layer 1120, a gate electrode 1130, a source electrode 1140,
and a drain electrode 1150. In exemplary embodiments, the
OLED device 1100 may include a pixel region I and a trans-
parent region II. The light emitting structure 1200 and the
common lines 1260 may be positioned in the pixel region 1.
The Fresnel lens 1230 may be positioned in the transparent
region I1. For example, a display image may be displayed in
the pixel region I. An image of an object that is located in the
rear of the OLED device 1100 may be transmitted through the
transparent region II. Accordingly, the OLED device 1100
may serve as a transparent display device including the trans-
parent region II.

[0070] Since the OLED device 1100 includes the pixel
region [ and the transparent region II, the first substrate 1110
may also include a corresponding pixel region I and transpar-
entregion II. The first substrate 1110 may include transparent
materials. The first substrate 1110 may include a glass sub-
strate, a quartz substrate, a synthetic quartz substrate, a cal-
cium fluoride (CaF,) substrate, a fluoride-doped quartz sub-
strate, a sodalime substrate, non-alkali substrate, etc.

[0071] The Fresnel lens 1230 may be disposed in the trans-
parent region II of the first substrate 1110. In exemplary
embodiments, the Fresnel lens 1230 and the adjacent com-
mon lines 1260 may be disposed in the same level. Since an
external light is diffracted by the adjacent common lines
1260, the Fresnel lens 1230 may be interposed between the
adjacent common lines 1260 to prevent the diffraction phe-
nomenon of the external light. The Fresnel lens 1230 may
change a travel direction of external light rays that are dif-
fracted by the adjacent common lines 1260. The travel direc-
tion of the external light rays may be changed as a direction
that is substantially perpendicular to an upper surface of the
first substrate 1110. For example, the travel direction of the
external light may be arranged in parallel to each other in the
direction that is substantially perpendicular to the upper sut-
face of the first substrate 1110. Accordingly, intensity of the
external light passing through the transparent region II may
have a uniform intensity of light. Thus, definition of an image
of an object that located in the rear of the OLED device 1100
may be increased.

[0072] The exemplary embodiments of the invention may
be applied to various display devices including an organic
light emitting display device. For example, the exemplary
embodiments of the invention may be employed in a vehicle-
display device, a ship-display device, an aircraft-display
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device, portable communication devices, display devices for
display or for information transfer, a medical-display device,
etc.

[0073] The foregoing is illustrative of exemplary embodi-
ments of the present 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 exem-
plary embodiments without materially departing from the
novel teachings and advantages of the invention. Accord-
ingly, all such modifications are intended to be included
within the scope of the invention 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 equiva-
lent structures. Therefore, it is to be understood that the fore-
going is illustrative of various exemplary embodiments and is
not to be construed as limited to the specific exemplary
embodiments disclosed, and that modifications to the dis-
closed 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 first substrate comprising a pixel region and a transparent

region;

a light emitting structure disposed on the first substrate in

the pixel region;

common lines disposed adjacent to a boundary of the pixel

region and the transparent region;

an optical member configured to prevent a light diffraction

generated in an area adjacent to the common lines; and

a second substrate disposed on the light emitting structure

and the optical member.

2. The organic light emitting display device of claim 1,
wherein the optical member comprises a rounded upper sur-
face and a planar lower surface.

3. The organic light emitting display device of claim 1,
wherein light rays passing through the optical member travel
in a direction that is perpendicular to an upper surface of the
first substrate.

4. The organic light emitting display device of claim 1,
wherein a curvature of an upper surface of the optical member
is determined by a distance between the adjacent common
lines disposed on each side of transparent region.

5. The organic light emitting display device of claim 1,
wherein the common lines comprise data lines, scan lines,
and power supply lines.

6. The organic light emitting display device of claim 1,
wherein the common lines comprise opaque materials.
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7. The organic light emitting display device of claim 1,
wherein the first substrate, the optical member, and the sec-
ond substrate have a same refractive index.

8. The organic light emitting display device of claim 1,
wherein the optical member comprises a Fresnel lens.

9. The organic light emitting display device of claim 1,
wherein the light emitting structure comprises a semiconduc-
tor, a plurality of insulating layers, a pixel defining layer, a
first electrode, a light emitting layer, and a second electrode.

10. The organic light emitting display device of claim 9,
wherein the at least one of the insulating layers extends from
the pixel region into the transparent region.

11. The organic light emitting display device of claim 10,
wherein the optical member is disposed on the insulating
layers and in the transparent region.

12. The organic light emitting display device of claim 11,
wherein the common lines and the optical member are dis-
posed at a same level.

13. The organic light emitting display device of claim 11,
wherein the optical member and the insulating layers that are
disposed in the transparent region have a same refractive
index.

14. The organic light emitting display device of claim 1,
wherein the first substrate and the optical member comprise
the same materials.

15. The organic light emitting display device of claim 14,
wherein the first substrate and the optical member are inte-
grally formed.

16. The organic light emitting display device of claim 1,
further comprising:
an opening disposed in the transparent region in an area
where a portion of the first substrate is removed.

17. The organic light emitting display device of claim 16,
further comprising:

a transparent member filling the opening.

18. The organic light emitting display device of claim 17,
wherein the optical member is disposed on the transparent
member.

19. The organic light emitting display device of claim 17,
wherein the transparent member and the optical member
comprise the same materials.

20. The organic light emitting display device of claim 19,
wherein the transparent member and the optical member are
integrally formed.
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