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(57) ABSTRACT

An organic light emitting display device includes a first sub-
strate having a plurality of organic light emitting structures
thereon, a second substrate facing the first substrate to encap-
sulate the organic light emitting structures, an aperture under
a lower surface of the first substrate, and an aperture control-
ler under the lower surface of the first substrate. The organic
light emitting structures define a pixel area. The second sub-
strate has alight absorption area. The aperture corresponds to
the light absorption area. The aperture controller is adjacent
to the aperture.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority and the benefit of
Korean Patent Application No. 10-2013-0042599, filed on
Apr. 18, 2013, the entire contents of which are incorporated
by reference herein.

BACKGROUND

[0002] 1.Field

[0003] Example embodiments of the invention relate to a
display device. More particularly; example embodiments of
the invention relate to an organic light emitting display
device.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display (“OLED”) device
may include a layer of organic materials between two elec-
trodes, i.e., an anode and a cathode. Positive holes from the
anode may be coupled with electrons from the cathode in the
organic layer between the anode and the cathode to emit light.
The OLED device may have a variety of features such as a
wide viewing angle, a rapid response rate, relatively thin
thickness, and low power consumption.

[0006] According to recently developed display technolo-
gies, when an image is not represented on a screen, a display
device may be used as a mirror. For example, a metal layer
having a high reflectivity may be used for an upper substrate,
so that a user may use the OLED device as a mirror as well.
Also, when the user takes a photograph with the OLED
device, an additional camera may be used to display an image
on the screen of the OLED device.

[0007] However, because an image displayed on the screen
of the OLED device and the additional camera may be driven
together, power consumption of the OLED may be increased.
Further, technologies to use the metal layer to take photo-
graphs have not been developed.

SUMMARY

[0008] Oneor more example embodiments of the invention
provides an organic light emitting display device capable of
taking photographs using external light without any image
displayed on a screen.

[0009] Inanexampleembodiment of the present invention,
an organic light emitting display device includes: a first sub-
strate having a plurality of organic light emitting structures
thereon, the organic light emitting structures defining a pixel
area; a second substrate facing the first substrate to encapsu-
late the organic light emitting structures, the second substrate
having a light absorption area; an aperture under a lower
surface of the first substrate corresponding to the light absorp-
tion area; and an aperture controller under the lower surface
of the first substrate, the aperture controller being adjacent to
the aperture.

[0010] Each of the organic light emitting structures may
include a first electrode, an organic light emitting element on
the first electrode, and a second electrode on the organic light
emitting element.

[0011] A portion of the pixel area may overlap the light
absorption area.

[0012] The portion of the pixel area overlapping the light
absorption area may include a light transmitting portion.
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[0013] A size or a shape of the light transmitting portion
may be adjustable according to an open area of the aperture.
[0014] The organic light emitting display device may fur-
ther include a metal pattern between the first substrate and the
aperture.

[0015] The organic light emitting display device may fur-
ther include a reflection pattern under a lower surface of the
second substrate, the reflection pattern corresponding to a
boundary of the pixel area.

[0016] The reflection pattern may be outside the light
absorption area.
[0017] The metal pattern may include substantially the

same material as the reflection pattern.

[0018] Each of the metal pattern and the reflection pattern
may have a reflectivity greater than about 0.9.

[0019] The organic light emitting display device may fur-
ther include a lens part under a lower surface of the aperture,
the lens part corresponding to the light absorption area.
[0020] The organic light emitting display device may fur-
ther include a light detecting sensor under the lens part, the
light detecting sensor for receiving light from the light
absorption area.

[0021] The organic light emitting display device may fur-
ther include a sealant sealing the first substrate and the second
substrate.

[0022] The organic light emitting display device may fur-
ther include a moisture absorber under a lower surface of the
second substrate.

[0023] Each of the organic light emitting structures may
include a red light emitting structure, a green light emitting
structure, and a blue light emitting structure.

[0024] Inanexample embodiment of the present invention,
an organic light emitting display device includes: a display
panel including: a first substrate having a plurality of organic
light emitting structures thereon, the organic light emitting
structures defining a pixel area; a second substrate facing the
first substrate to encapsulate the organic light emitting struc-
tures, the second substrate having a light absorption area; an
aperture under a lower surface of the first substrate corre-
sponding to the light absorption area; and an aperture con-
troller under the lower surface of the first substrate, the aper-
ture controller being adjacent to the aperture; and at least one
camera integrally formed with the display panel, the camera
including a lens part under the aperture corresponding to the
light absorption area.

[0025] The organic light emitting display device may fur-
ther include a plurality of cameras including the at least one
camera. Here, the second substrate has a plurality of light
absorption areas including the light absorption area, the light
absorption areas corresponding to the cameras, and the dis-
play panel includes a plurality of apertures corresponding to
the light absorption areas.

[0026] The cameras may be configured to detect a plurality
of images having a predetermined parallax.

[0027] A portion of the pixel area may overlap the light
absorption area.
[0028] The portion of the pixel area overlapping the light

absorption area may include a light transmitting portion.
[0029] According to one or more example embodiments of
the organic light emitting display device, the metal pattern
and the reflection pattern may be used to detect a mirror image
and to take a photograph without displaying an image on a
display panel, thereby reducing power consumption of the
organic light emitting display device.
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[0030] Also, a photograph may be taken without driving an
additional camera in the organic light emitting display device,
thereby further reducing power consumption of the organic
light emitting display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other features and aspects of the
invention will become more apparent by describing detailed
example embodiments thereof with reference to the accom-
panying drawings, in which:

[0032] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display device according to an example
embodiment of the invention;

[0033] FIG. 2 is an enlarged cross-sectional view illustrat-
ing the organic light emitting display device of FIG. 1;
[0034] FIG. 3 is a front view illustrating the organic light
emitting display device of FIG. 1;

[0035] FIG.4isanenlarged plan view illustrating a portion
‘A’ of FIG. 3;

[0036] FIG.S5isanenlarged plan view illustrating a portion
‘B’ of FIG. 4;

[0037] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to another
example embodiment of the invention;

[0038] FIG. 7 is a front view illustrating the organic light
emitting display device of FIG. 6; and

[0039] FIG. 8isa front view illustrating an implementation
of the organic light emitting display device of FIG. 6.

DETAILED DESCRIPTION

[0040] Various example embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which example embodiments are shown.
Embodiments of the present invention may, however, be
embodied in many different forms and should not be con-
strued to be limited to the example embodiments set forth
herein. Rather, these example embodiments are provided so
that this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in the
art.

[0041] Inthe drawings, the sizes and relative sizes of layers
and regions may be exaggerated for clarity.

[0042] 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, it can be directly on, connected or
coupled to the other element or layer or one or more inter-
vening elements or layers may be present. 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.
Like numerals 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.

[0043] 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 region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
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termed a second element, component, region, layer or section
without departing from the teachings of example embodi-
ments.

[0044] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship 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 figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0045] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of example embodiments. 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 “comptrises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0046] Example embodiments are described herein with
reference to cross-sectional illustrations that are schematic
illustrations of idealized example embodiments (and interme-
diate structures). As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing tech-
niques and/or tolerances, are to be expected. Thus, example
embodiments should not be construed as limited to the par-
ticular shapes of regions illustrated herein but are to include
deviations in shapes that result, for example, from manufac-
turing. For example, an implanted region illustrated as a rect-
angle will, typically, have rounded or curved features and/or
a gradient of implant concentration at its edges rather than a
binary change from implanted to non-implanted region. Like-
wise, a buried region formed by implantation may result in
some implantation in the region between the buried region
and the surface through which the implantation takes place.
Thus, the regions illustrated in the figures are schematic in
nature and their shapes are not intended to illustrate the actual
shape of a region of a device and are not intended to limit the
scope of example embodiments.

[0047] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which example embodiments belong. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0048] Hereinafter, example embodiments of the invention
will be described in further detail with reference to the accom-
panying drawings.

[0049] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display device according to an example

29 <.
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embodiment of the invention. FIG. 2 is an enlarged cross-
sectional view illustrating the organic light emitting display
device of FIG. 1.

[0050] Referring to FIGS. 1 and 2, an organic light emitting
display (hereinafter, “OLED”) device according to the
present embodiment of the invention includes a display panel
500 and a camera 700. The display panel 500 includes a first
substrate 110, a second substrate 210 facing the first substrate
110 and having a light absorption area LA, an aperture 420
under a lower surface of the first substrate 110 corresponding
to the light absorption area LA, and an aperture controller 435
under the lower surface of the first substrate 110 and adjacent
the aperture 420. A plurality of organic light emitting struc-
tures LE defining pixel areas is on (e.g., disposed on) an upper
surface of the first substrate 110. The second substrate 210
encapsulates the organic light emitting structures LE. Also,
the display panel 500 may further include a switching ele-
ment between the first substrate 110 and the light emitting
structures LE. Furthermore, the display panel 500 may fur-
ther include a metal pattern 410, a reflection pattern 220, a
sealant 300, and a moisture absorber 230.

[0051] The first substrate 110 includes a transparent insu-
lation material. For example, the first substrate 110 may
include glass, quartz, plastic, polyethylene terephthalate
resin, polyethylene resin, polycarbonate resin, etc. Also, the
first substrate 110 may include a flexible substrate.

[0052] The switching element includes a semiconductor
pattern SL, a gate insulation layer 120, a gate electrode GE, a
first insulation layer 121, a drain electrode DE, a source
electrode SE, and a second insulation layer 125.

[0053] The semiconductor pattern SL may be on the first
substrate 110. The semiconductor pattern SL includes a chan-
nel region CH, a drain region DR and a source region SR. The
drain region DR is electrically connected to the drain elec-
trode DE. The source region SR is electrically connected to
the source electrode SE. The channel region CH is between
(e.g., disposed between) the drain region DR and the source
region SR.

[0054] The gate insulation layer 120 may be on the first
substrate 110 on which the semiconductor pattern SL is
formed. The gate insulation layer 120 may cover the semi-
conductor pattern SL. The gate insulation layer 120 may
include, for example, silicon oxide or silicon nitride.

[0055] The gate electrode GE is electrically connected to a
gate line (not shown), and a gate on/off signal is applied to the
gate electrode GE through the gate line. The gate electrode
GE overlaps the channel region CH. The gate electrode GE
may be integrally formed with the gate line.

[0056] The first insulation layer 121 may be on the first
substrate 110 on which the gate electrode GE is formed. The
first insulation layer 121 may cover the gate electrode GE.
The first insulation layer 121 may include, for example, sili-
con oxide or silicon nitride.

[0057] The source electrode SE is electrically connected to
the source region SR of the semiconductor pattern SL through
a first contact hole formed in the gate insulation layer 120 and
the first insulation layer 121. A data signal may be provided to
the source electrode SE.

[0058] The drain electrode DE is electrically connected to
the drain region DR of the semiconductor pattern SL through
a second contact hole formed in the gate insulation layer 120
and the first insulation layer 121.

[0059] Although in FIG. 2 the switching element has a
top-gate structure where a gate electrode GE is on the top of
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the semiconductor pattern SL, a switching element of an
OLED device according to example embodiments of the
invention is not limited thereto. For example, the switching
element may have a bottom-gate structure whetre a gate elec-
trode is under the semiconductor pattern SL.

[0060] The second insulation layer 125 may be on the first
substrate 110 on which the source electrode SE and the drain
electrode DE are formed. The second insulation layer 125
may cover the source electrode SE and the drain electrode
DE. The second insulation layer 125 may have a substantially
flat surface.

[0061] The organic light emitting structure LE includes a
firstelectrode 130, a light emission element 150, and a second
electrode 160. Also, the organic light emitting structure LE
may further include a pixel defining pattern 140 between the
light emission element 150 and the first electrode 130.
[0062] The first electrode 130 may be on the first substrate
110 on which the second insulation layer 125 is formed. The
first electrode 130 is electrically connected to the drain elec-
trode DE. The first electrode 130 may include a transparent or
translucent electrode. For example, the first electrode 130
may include indium zinc oxide (1Z0), indium tin oxide (ITO),
zine oxide (ZnOx), tin oxide (SnOx), etc. The first electrode
130 may be used as an anode for providing positive holes to
the organic light emitting structure LE.

[0063] The light emission element 150 may include a hole
injection layer (“HIL"") and ahole transfer layer (“HTL.”) 151,
anemission layer (“EML”) 153, and an electron transfer layer
(“ETL”), and an electron injection layer (“EIL”) 155. The
first electrode 130 provides positive holes to the HIL and HTL
151. The second electrode 160 provides electrons to the ETL
and EIL 155. Each pair of positive holes and electrons is
coupled within the EML 153 to generate light having a
desired wavelength. For example, the light emission element
150 may include light emitting materials generating red light,
green light, or blue light. In one embodiment, the light emis-
sion element 150 may include a plurality of light emitting
materials each generating light having substantially different
wavelengths.

[0064] The second electrode 160 may be on the first sub-
strate 110 on which the light emission element 150 is formed.
The second electrode 160 may include a reflective electrode.
For example, the second electrode 160 may include a metal
having a relatively high reflectivity such as aluminum (Al),
platinum (Pt), silver (Ag), gold (Au), chromium (Cr), tung-
sten (W), molybdenum (Mo), titanium (Ti), or an alloy
thereof. The second electrode 160 may be used as a cathode
for providing electrons to the organic light emitting structure
LE.

[0065] The second substrate 210 faces the first substrate
110 to encapsulate the organic light emitting structure LE.
The second substrate 210 may include a transparent material.
For example, the second substrate 210 may include glass,
quartz, plastic, polyethylene terephthalate resin, polyethyl-
ene resin, polycarbonate resin, etc. Also, the second substrate
210 may include a flexible substrate. The second substrate
210 may include substantially the same material as the first
substrate 110.

[0066] The second substrate 210 has alower surface and an
upper surface. The upper surface of the second substrate 210
faces outside. Also, the second substrate 210 includes the
light absorption area LA through which an external light is
transmitted. The reflection pattern 220 may be on the lower
surface of the second substrate 210.
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[0067] The reflection pattern 220 is at a peripheral area PA
corresponding to a boundary of a pixel area EA. The pixel
area EA is defined by the organic light emitting structures LE.
The reflection pattern 220 has suitable (or desired) transmis-
sivity and reflectivity. For example, reflectivity of the reflec-
tion pattern 220 may be greater than about 0.9. The reflection
pattern 220 may include chromium (Cr), aluminum (Al),
silver (Ag), tin (Sn), molybdenum (Mo), iron (Fe), platinum
(Pt), mercury (Hg), etc. The reflection pattern 220 may pro-
vide a mirror image to a user using an external light when a
display image is not represented on the OLED device.

[0068] The reflection pattern 220 may be outside the light
absorption area LA. For example, an external light may be
transmitted to the light absorption area LA when the display
image is not represented without obstruction due to the reflec-
tion pattern 220.

[0069] The moisture absorber 230 may be on the lower
surface of the second substrate 210. The display panel 500
may include at least one moisture absorber 230. For example,
the moisture absorber 230 may include barium oxide, gallium
oxide, calcium oxide, zeolite, or another metal oxide. Accord-
ing to an embodiment, the moisture absorber 230 may include
a transparent porous nano-polymer layer (PNPL).

[0070] The sealant 300 seals the first substrate 110 and the
second substrate 210 to protect the organic light emitting
structures LE from the outside. The sealant 300 may include
an ultraviolet hardener, such as an epoxy resin or a thermal
hardener.

[0071] The aperture 420 and the aperture controller 435
may be under the lower surface of the first substrate 110. The
metal pattern 410 may be under the lower surface of the first
substrate 110.

[0072] Theaperture 420 corresponds to the light absorption
area LA. The aperture 420 may adjust an amount of light
transmitted from outside. Although the aperture 420 includes
asingle layer in FIG. 1, the structure of the aperture 420 is not
limited thereto. For example, the aperture 420 may have a
plurality of light blocking layers stacked on each other to
form a through hole. The adjustment of the light amount by
the aperture 420 according to an example embodiment will be
described in detail referring to FIG. 4.

[0073] In an embodiment, the aperture controller 435 is
under the lower surface of the first substrate 110. An aperture
controlling body 430 includes the aperture controller 435.
The aperture controller 435 is adjacent to the aperture 420.
When, for example, the light absorption area LA has a sub-
stantially circular shape, the aperture controller 435 may have
a ring-shape surrounding the light absorption area LLA. The
aperture controller 435 adjusts the size of the through hole of
the aperture 420. and may be controlled independently.
According to an embodiment, the aperture controller 435 may
be electrically connected to a controller of a camera 700 to be
synchronized at a driving timing of the camera 700.

[0074] The metal pattern 410 may be under the lower sur-
face of the first substrate 110. The metal pattern 410 may be
between the first substrate 110 and the aperture 420. The
metal pattern 410 has suitable (e.g., desired) transmissivity
and reflectivity. For example, reflectivity of the metal pattern
410 may be greater than about 0.9. Also, the metal pattern 410
may include chromium (Cr), aluminum (Al), silver (Ag), tin
(Sn), molybdenum (Mo), iron (Fe), platinum (Pt) or mercury
(Hg). In an embodiment, the metal pattern 410 may include
substantially the same material as the reflection pattern 220.
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The metal pattern 410 may provide a mirror image to a user
using an external light when a display image is not repre-
sented on the OLED device.

[0075] The camera 700 is under the aperture 420, and
includes a lens part 720 corresponding to the light absorption
area LA. The camera 700 may further include a light detecting
sensor 730. A camera body 710 of the camera 700 includes the
lens part 720 and the light detecting sensor 730.

[0076] Thelens part 720 may refract light transmitted from
the light absorption area LA and the aperture 420. The lens
part 720 may include at least one lens. For example, the lens
part 720 may include a plurality of spherical lenses or aspheri-
cal lenses.

[0077] The light detecting sensor 730 may detect external
light transmitted through the lens part 720. The light detecting
sensor 730 may deliver a signal from the detected light to a
controller of the OLED device so that a mirror image may be
displayed on the display panel 500.

[0078] FIG. 3isa front view illustrating an embodiment of
the organic light emitting display device of F1G. 1. FIG. 4 is
an enlarged plan view illustrating a portion ‘A’ of FIG. 3,
according to an embodiment. FIG. 5 is an enlarged plan view
illustrating a portion ‘B’ of FIG. 4, according to an embodi-
ment.

[0079] Referring to FIG. 3, an OLED device 1000 accord-
ing to the present embodiment includes a screen 1100 and a
bezel 1200.The screen 1100 includes at least one image
detecting region 1110 corresponding to the light absorption
area LA. An image provided from the display panel 500 is
represented on the screen 1100. For example, a predeter-
mined color image may be represented on the screen 1100
when the organic light emitting structure LE emits color light.
A mirror image, reflected by the reflection pattern 220 and the
metal pattern 410, may be represented on the screen 1100
when the organic light emitting structure LE does not emit
light.

[0080] Referringto FIG. 4, the image detection region 1110
includes an aperture 420 blocking external light and a through
hole LTH transmitting the external light. The aperture 420
may include a plurality of light blocking patterns partially
overlapped with each other. The through hole LTH may be
formed within the image detection region 1110. The size or
shape of the through hole LTH may be determined by an open
area of the aperture 420. The open area of the aperture 420
may be controlled by the aperture controller 435. Although in
FIG. 4 the aperture 420 includes five light blocking patterns
overlapped with each other and the through hole LTH has a
pentangular shape at a center of the image detection region
1110, the number, shape, and position of the light blocking
patterns or the through hole LTH are not limited thereto. For
example, the number of the light blocking patterns may be
twelve, and the through hole LTH may have a dodecagonal
shape. In another embodiment, an overlapped line ofthe light
blocking patterns may be curved, and the through hole LTH
may be positioned away from the center of the image detec-
tion region 1110.

[0081] Referring to FIG. 5, the light absorption area LA
corresponding to the image detection region 1110 may over-
lap a pixel area EA. The pixel area EA overlapping the light
absorption area LA includes a light transmitting portion 157.
In an example embodiment, the pixel area EA overlapping the
light absorption area LA may include a red light emitting
portion 150R, green light emitting portion 150G, blue light
emitting portion 150B, and a light transmitting portion 157.
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Pixel areas EA outside the light absorption area LA may
include red light emitting portion 150R, green light emitting
portion 150G and blue light emitting portion 150B. A bound-
ary of the pixel area EA corresponds to peripheral area PA.
Although in FIG. 5 the pixel area EA overlapping the light
absorption area LA includes the light transmitting portion
157 having a substantially rectangular shape and disposed
under the light emitting portions 150R, 150G, 150B, the size,
shape or position of the light transmitting portion 157 is not
limited thereto. For example, the size or shape of the light
transmitting portion 157 may be adjusted by an open area of
the aperture 420. According to one embodiment, the pixel
areas FA that are completely outside of the image detection
region 1110 (or the light absorption area LA) do not include
light transmitting portions 157.

[0082] As mentioned above, according to the OLED device
1000 of example embodiments of the invention, the metal
pattern 410 and the reflection pattern 220 may be used to
detect a mirror image and to take a photograph without dis-
playing an image on a display panel 500, thereby reducing
power consumption of the OLED device 1000.

[0083] Also, a photograph may be taken without driving an
additional camera 700 in the OLED device 1000, thereby
further reducing power consumption of the OLED device
1000.

[0084] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to another
example embodiment of the invention. FIG. 7 is a front view
illustrating the organic light emitting display device of FIG. 6.
FIG. 8 is a front view illustrating an implementation of the
organic light emitting display device of F1G. 6.

[0085] The OLED device according to the present embodi-
ment is substantially the same as the OLED device illustrated
in FIGS. 1to 5 except for light absorption areas LA_1, LA2,
metal patterns 410_1, 410_2, apertures 420_1, 420_2, aper-
ture controllers 435_1, 435_2, and cameras 700_1, 700_2.
Details of elements identical (or substantially similar) to the
above-described embodiments are given by way of reference
to the above-described embodiments.

[0086] Referring to FIG. 6, an OLED device according to
the present embodiment includes a display panel 500 and a
plurality of cameras. For example, the OLED device may
include two cameras 700_1, 700_2. The OLED device may
include two apertures 420_1, 402_2 and two aperture con-
trollers 435_1,435_2 under a first substrate 110 of the display
panel 500. The OLED device may further include two metal
patterns 410_1, 410_2 under the first substrate 110.

[0087] The apertures 420_1, 420_2 corresponds to light
absorption areas LA_1, LA_2, respectively. The apertures
420_1,420_2 may adjust anamount of light provided through
the light absorption areas LA_1, LA_2 from outside.

[0088] The aperture controllers 435_1, 435_2 may be
under a lower surface of the first substrate 110. An aperture
controlling body 430 includes the aperture controllers 435_1,
4352. The aperture controllers 435_1, 435_2 are adjacent to
the apertures 420_1, 420_2 respectively. For example, when
the light absorption areas LA_1, LA_2 have substantially
circular shapes, the aperture controllers 435_1, 435_2 may
have ring-shapes surrounding the light absorption areas
LA_1, LA_2 respectively. The aperture controllers 435_1,
435_2 adjust the sizes of through holes of the apertures 420_
1,420_2, and may be controlled independently. In an embodi-
ment of the present invention, the aperture controllers 435_1,
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435_2 may be electrically connected to a controller of cam-
eras 700_1, 700_2 to be synchronized at a driving timing of
the cameras 700_1, 700_2.

[0089] The metal patterns 410_1, 410_2 may be under the
lower surface of the first substrate 110. The metal patterns
410_1, 410_2 may be between the first substrate 110 and the
apertures 420_1, 420_2. Each of the metal patterns 410_1,
410_2 has a suitable (or desired) transmissivity and reflectiv-
ity. For example, reflectivity of the metal patterns 410_1,
410_2 may be greater than about 0.9. Also, the metal patterns
410_1, 410_2 may include chromium (Cr), aluminum (Al),
silver (Ag), tin (Sn), molybdenum (Mo), iron (Fe), platinum
(Pt) or mercury (Hg). The metal patterns 410_1, 410_2 may
provide a mirror image to a user using external light when a
display image is not represented on the OLED device.
[0090] The cameras 700_1, 700_2 are under the apertures
420_1, 420_2, and include lens parts 720_1, 720_2 corre-
sponding to the light absorption areas LA_1, LA_2 respec-
tively. The cameras 700_1, 700_2 may further include light
detecting sensors 730_1, 730_2. Camera bodies 710_1,
710_2 of the cameras 700_1, 700_2 include the lens parts
720_1, 7202 and the light detecting sensors 730_1, 730_2.
[0091] Thelens parts 720_1, 720_2 may refract light trans-
mitted from the light absorption areas LA_1, LA_2 and the
apertures 420_1, 420_2. The lens parts 720_1, 720_2 may
include at least one lens. For example, the lens parts 720_1,
720_2 may include a plurality of spherical lenses or aspheri-
cal lenses.

[0092] The light detecting sensors 730_1, 730_2 may
detect external light transmitted through the lens parts 720_1,
720_2. The light detecting sensors 730_1, 730_2 may deliver
a signal from the detected light to a controller of the OLED
device so that a mirror image may be displayed on the display
panel 500.

[0093] Referring to FIG. 7, the OLED device 1000 includes
a screen 1100 and a bezel 1200. The screen 1100 may, for
example, include two image detecting regions 1111, 1112.
The image detecting regions 1111, 1112 may correspond to
the light absorption areas LA_1, LA_2 respectively.

[0094] Referring to FIG. 8, incident light through the image
detecting regions 1111, 1112 provide an image having a
desired parallax with respect to a body or a scene. For
example, when the image detecting regions 1111, 1112 are
spaced apart from each other in a horizontal direction, the
cameras 700_1, 700_2 may detect slightly different images
having the parallax by the incident light through the image
detecting regions 1111, 1112. Accordingly, a stereoscopic
image may be displayed on the screen 1100.

[0095] According to one or more example embodiment of
the OLED device, the metal patterns 410_1, 410_2 and the
reflection pattern 220 may be used to detect a mirror image
and to take a photograph without displaying a stereoscopic
image having a desired parallax on a display panel 500,
thereby reducing power consumption of the OLED device.
[0096] Example embodiments of the invention may be
applied to any electronic devices including an OLED device.
For example, example embodiments of the invention may be
applied to a television, a computer monitor, a notebook, a
digital camera, a cellular phone, a smartphone, a tablet com-
puter, a PDA, a PMP, a MP3 player, a navigation system, a
video camera recorder, a mobile game consoles, etc.

[0097] The foregoing are illustrative of example embodi-
ments and are not to be construed as limiting thereof.
Although a few example embodiments have been described,
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those skilled in the art will readily appreciate that many
modifications are possible in example embodiments without
materially departing from the novel teachings and features of
the present invention. Accordingly, all such modifications are
intended to be included within the scope of embodiments as
defined in the claims. Therefore, it is to be understood that the
foregoing is illustrative of various example embodiments and
is not to be construed as limited to the specific example
embodiments disclosed, and that modifications to the dis-
closed example embodiments, as well as other example
embodiments, are intended to be included within the scope of
the appended claims and their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

a first substrate having a plurality of organic light emitting
structures thereon, the organic light emitting structures
defining a pixel area;

a second substrate facing the first substrate to encapsulate
the organic light emitting structures, the second sub-
strate having a light absorption area;

an aperture under a lower surface of the first substrate
corresponding to the light absorption area; and

an aperture controller under the lower surface of the first
substrate, the aperture controller being adjacent to the
aperture.

2. The organic light emitting display device of claim 1,
wherein each of the organic light emitting structures com-
prises a first electrode, an organic light emitting element on
the first electrode, and a second electrode on the organic light
emitting element.

3. The organic light emitting display device of claim 1,
wherein a portion of the pixel area overlaps the light absorp-
tion area.

4. The organic light emitting display device of claim 3,
wherein the portion of the pixel area overlapping the light
absorption area comprises a light transmitting portion.

5. The organic light emitting display device of claim 4,
wherein a size or a shape of the light transmitting portion is
adjustable according to an open area of the aperture.

6. The organic light emitting display device of claim 1,
further comprising a metal pattern between the first substrate
and the aperture.

7. The organic light emitting display device of claim 6,
further comprising a reflection pattern under a lower surface
of the second substrate, the reflection pattern corresponding
to a boundary of the pixel area.

8. The organic light emitting display device of claim 7,
wherein the reflection pattern is outside the light absorption
area.

9. The organic light emitting display device of claim 7,
wherein the metal pattern comprises substantially the same
material as the reflection pattern.

10. The organic light emitting display device of claim 9,
wherein each of the metal pattern and the reflection pattern
has a reflectivity greater than about 0.9.
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11. The organic light emitting display device of claim 1,
further comprising a lens part under a lower surface of the
aperture, the lens part corresponding to the light absorption
area.

12. The organic light emitting display device of claim 11,
further comprising a light detecting sensor under the lens part,
the light detecting sensor for receiving light from the light
absorption area.

13. The organic light emitting display device of claim 1,
further comprising a sealant sealing the first substrate and the
second substrate.

14. The organic light emitting display device of claim 1,
further comprising a moisture absorbent under a lower sur-
face of the second substrate.

15. The organic light emitting display device of claim 1,
wherein each of the organic light emitting structures com-
prises a red light emitting structure, a green light emitting
structure, and a blue light emitting structure.

16. An organic light emitting display device comprising:

a display panel comprising:

a first substrate having a plurality of organic light emit-
ting structures thereon, the organic light emitting
structures defining a pixel area;

a second substrate facing the first substrate to encapsu-
late the organic light emitting structures, the second
substrate having a light absorption area;

an aperture under a lower surface of the first substrate
corresponding to the light absorption area; and

an aperture controller under the lower surface of the first
substrate, the aperture controller being adjacent to the
aperture; and

at least one camera integrally formed with the display

panel, the camera comprising a lens part under the aper-

ture corresponding to the light absorption area.

17. The organic light emitting display device of claim 16,
further comprising a plurality of cameras comprising the at
least one camera,

wherein the second substrate has a plurality of light absorp-

tion areas comprising the light absorption area, the light

absorption areas corresponding to the cameras, and
wherein the display panel comprises a plurality of aper-
tures corresponding to the light absorption areas.

18. The organic light emitting display device of claim 17,
wherein the cameras are configured to detect a plurality of
images having a predetermined parallax.

19. The organic light emitting display device of claim 16,
wherein a portion of the pixel area overlaps the light absorp-
tion area.

20. The organic light emitting display device of claim 19,
wherein the portion of the pixel area overlapping the light
absorption area comprises a light transmitting portion.

* #* * #* #®
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