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(57) ABSTRACT

An organic light emitting display device including a sub-
strate, a first semiconductor element, a first lower electrode,
a protection member, a first light emitting layer, a second
lower electrode, and a second light emitting layer. The

Int. CL substrate has a first pixel region in which a light is emitted
HoIL 27/32 (2006.01) in a first direction, and a second pixel region in which a light
HOIL 51/56 (2006.01) is emitted in a second direction that is opposite to the first
HOIL 51/52 (2006.01) direction.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Applications No. 10-2015-0165312,
filed on Nov. 25, 2015, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

[0002] Field

[0003] Exemplary embodiments relate to organic light
emitting display devices. More particularly, exemplary
embodiments relate to double-sided emission-type organic
light-emitting display devices.

[0004] Discussion Of The Background

[0005] A flat panel display (FPD) device is widely used as
a display device of an electronic device because the FPD
device is lightweight and thin compared to a cathode-ray
tube (CRT) display device. Common examples of the FPD
device are a liquid crystal display (LCD) device and an
organic light emitting (OLED) display device. Compared to
the LCD device, the OLED device has many advantages,
such as a higher luminance and a wider viewing angle. In
addition, the OLED device can be made thinner because the
OLED device does not require a backlight. 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 generate excitons, thereby
emitting a light of a specific wavelength.

[0006] Recently, a double-sided emission-type display
device capable of displaying a display image in the front
(e.g., top) and the back (e.g., the bottom) of the OLED
device by including a top emission region and a bottom
emission region has been developed. Here, since the OLED
device includes the top emission region and the bottom
emission region, the OLED device may include a first lower
electrode disposed in the top emission region and a second
lower electrode disposed in the bottom emission region. In
a process for forming the first lower electrode, the second
lower electrode may be damaged due to an etchant etching
the first lower electrode. As a result, dark pixels may be
generated in the OLED device.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0008] Exemplary embodiments of the invention provide
an organic light emitting display device capable of display-
ing a display image in the front and the back.

[0009] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent
from the disclosure, or may be learned by practice of the
inventive concept.

[0010] An exemplary embodiment of the invention dis-
closes an organic light emitting display (OLED) device
including a substrate, a first semiconductor element, a first
lower electrode, a protection member, a first light emitting
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layer, a second lower electrode, and a second light emitting
layer. The substrate has a first pixel region where a light is
emitted in a first direction, and a second pixel region where
a light is emitted in a second direction that is opposite to the
first direction. The second pixel region is located adjacent to
the first pixel region. The first semiconductor element is
disposed in the first pixel region on the substrate. The first
lower electrode is disposed in the first pixel region on the
first semiconductor element, and has a first thickness. The
protection member covers the first lower electrode. The first
light emitting layer is disposed in the first pixel region on the
protection member. The second lower electrode is disposed
in the second pixel region on the substrate, and has a second
thickness that is less than the first thickness. The second light
emitting layer is disposed in the second pixel region on the
second lower electrode. The upper electrode is disposed on
the first and second light emitting layers.

[0011] Because the OLED device according to exemplary
embodiments includes the protection member covering the
first lower electrode, the OLED device may protect the first
lower electrode from an etchant used in a process for
forming the second lower electrode. Accordingly, generation
of dark pixels may be prevented in the OLED device. In
addition, because the second lower electrode includes the
transflective electrode layer, the OLED device may have a
resonant structure including the second lower electrode and
the reflection member.

[0012] The foregoing general description and the follow-
ing detailed description are exemplary and explanatory and
are intended to provide further explanation of the claimed
subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included
to provide a further understanding of the inventive concept,
and are incorporated in and constitute a part of this speci-
fication, illustrate exemplary embodiments of the inventive
concept, and, together with the description, serve to explain
principles of the inventive concept.

[0014] FIG. 1 is a planar view illustrating an organic light
emitting display (OLED) device in accordance an exemplary
embodiment of the invention.

[0015] FIG. 2 is a cross-sectional view taken along a line
I-I' of FIG. 1.
[0016] FIG. 3 is a cross-sectional view for describing a

first lower electrode and a protection member included in the
OLED device of FIG. 2.

[0017] FIG. 4 is a cross-sectional view for describing a
second lower electrode included in the OLED device of FIG.
2.

[0018] FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG. 9, FIG. 10,
FIG. 11, and FIG. 12 are cross-sectional views illustrating a
method of manufacturing an OLED device in accordance
with an exemplary embodiment.

[0019] FIG. 13 is a cross-sectional view illustrating an
OLED device in accordance with an exemplary embodi-
ment.

[0020] FIG. 14 is a cross-sectional view illustrating an
OLED device in accordance with an exemplary embodi-
ment.

[0021] FIG. 15 is a cross-sectional view illustrating an
OLED device in accordance with an exemplary embodi-
ment.
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[0022] FIG. 16 is a cross-sectional view illustrating an
OLED device in accordance with an exemplary embodi-
ment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0023] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0024] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0025] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer 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. For the purposes of
this disclosure, “at least one of X, Y, and Z” and “at least one
selected from the group consisting of X, Y, and 7 may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and 7, such as, for instance, XYZ,
XYY, YZ, and ZZ. Like numbers refer to like elements
throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0026] Although the terms first, second, 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 used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
present disclosure.

[0027] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings 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. Furthermore, the apparatus may be otherwise ori-
ented (e.g.. rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

2 <
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[0028] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. 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. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0029] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. The
regions illustrated in the drawings 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 be
limiting.

[0030] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted 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.

[0031] FIG. 1 is a planar view illustrating an organic light
emitting display (OLED) device in accordance with an
exemplary embodiment.

[0032] Referring to FIG. 1, an organic light emitting
display (OLED) device 100 may include a plurality of pixel
regions 70. One pixel region 70 among a plurality of pixel
regions 70 may include a first pixel region 10, a second pixel
region 50, and a peripheral region 60. Here, the first pixel
region 10 may include first, second, and third sub-pixel
regions 15, 20, and 25, arranged in a column direction, and
the second pixel region 50 may include fourth, fifth, and
sixth sub-pixel regions 30, 35, and 40 in a column direction.
In an exemplary embodiment, a light may be emitted
through the first pixel region 10 in a first direction D1 (e.g.,
the front of the OLED device 100) that is perpendicular to
an upper surface of a substrate 110, which will be described
below, included in the OLED device 100, and a light may be
emitted through the second pixel region 50 in a second
direction D2 (e.g., the rear of the OLED device 100) that is
opposite to the first direction D1.

[0033] The pixel regions 70 may be arranged in a third
direction D3 (e.g., a direction extending from the first pixel
region 10 to the second pixel region 50) that is parallel to the
upper surface of the substrate 110, and in a fourth direction
D4 that is perpendicular to the third direction D3 on the
substrate 110.

[0034] As described above, a plurality of second pixel
regions 50 each may include the first, second, and third
sub-pixel regions 15, 20, and 25, the fourth, fifth, and sixth
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sub-pixel regions 30, 35, and 40, and the peripheral region
60. The first, second, and third sub-pixel regions 15, 20, and
25 and the fourth, fifth, and sixth sub-pixel regions 30, 35,
and 40 may be substantially surrounded by the peripheral
region 60. For example, a pixel defining layer, which will be
described below, included in the OLED device 100 may be
disposed in the peripheral region 60, and the first, second,
and third sub-pixel regions 15, 20, and 25 and the fourth,
fifth, and sixth sub-pixel regions 30, 35, and 40 may be
defined by the pixel defining layer. That is, the pixel defining
layer may be disposed in one pixel region 70 except the first,
second, and third sub-pixel regions 15, 20, and 25 and the
fourth, fifth, and sixth sub-pixel regions 30, 35, and 40.
[0035] First, second, and third pixels may be disposed in
the first, second, and third sub-pixel regions 15, 20, and 25,
respectively. For example, the first sub-pixel may emit a red
color of light, and the second sub-pixel may emit a green
color of light. In addition, the third sub-pixel may emit a
blue color of light. The first through three sub-pixels may be
located at the same level on the substrate 110, and may
display a display image in the first direction DI.

[0036] Fourth, fifth, and sixth sub-pixels may be disposed
in the fourth, fifth, and sixth sub-pixel regions 30, 35, and
40, respectively. For example, the fourth sub-pixel may emit
ared color of light, and the fifth sub-pixel may emit a green
color of light. In addition, the sixth sub-pixel may emit a
blue color of light. The fourth through sixth sub-pixels may
be located at the same level on the substrate 110, and may
display a display image in the second direction D2.

[0037] Wirings (e.g., scan wirings, data wirings, power
supply wirings, etc) may be disposed in the peripheral region
60. The wirings may be electrically connected to the first
through sixth sub-pixels.

[0038] Accordingly, the OLED device 100 capable of
displaying a display image in the front and back of the
OLED device 100 may serve as a double-sided emission-
type OLED device.

[0039] In exemplary embodiments, the pixel regions 70
are regularly arranged, but the invention is not limited
thereto. For example, the pixel regions 70 may be irregularly
arranged.

[0040] FIG. 2 is a cross-sectional view taken along a line
I-I' of FIG. 1, and FIG. 3 is a cross-sectional view for
describing a first lower electrode and a protection member
included in the OLED device of FIG. 2. FIG. 4 is a
cross-sectional view for describing a second lower electrode
included in the OLED device of FIG. 2.

[0041] Referring to FIGS. 2, 3, and 4, an OLED device
100 may include the substrate 110, a gate insulation layer
150, a first semiconductor element 250, a first insulating
interlayer 190, a planarization layer 270, a first lower
electrode 290, a protection member 380, a pixel defining
layer 310, a second lower electrode 360, a first light emitting
layer 330, a second light emitting layer 335, an upper
electrode 340, a reflection member 370, and an encapsula-
tion substrate 350. The first semiconductor element 250 may
include an active layer 130, a first gate electrode 170, a
source electrode 210, and a drain electrode 230. The first
lower electrode 290 may include a first transparent electrode
layer 291, a reflection electrode layer 292, and a second
transparent electrode layer 293, and the second lower elec-
trode 360 may include a third transparent electrode layer
361, a first transflective electrode layer 362, and a fourth
transparent electrode layer 363. Further, the protection
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member 380 may include a fifth transparent electrode layer
381, a second transflective electrode layer 382, and a sixth
transparent electrode layer 383. The first lower electrode 290
may have a first thickness, and the second lower electrode
360 may have a second thickness that is less than the first
thickness.

[0042] As illustrated in FIG. 1, the OLED device 100 may
include a plurality of pixel regions 70. One pixel region 70
among the pixel regions 70 may have a first pixel region 10,
a second pixel region 50, and a peripheral region 60.

[0043] The first semiconductor element 250, the first
lower electrode 290, the protection member 380, and the
first light emitting layer 330 may be disposed in the first
pixel region 10. The second lower electrode 360, the second
light emitting layer 335, and the reflection member 370 may
be disposed in the second pixel region 50. The upper
electrode 340 may be entirely disposed in the first pixel
region 10 and the second pixel region 50.

[0044] A display image (e.g., a display image correspond-
ing to first, second, and third sub-pixels of FIG. 1) may be
displayed in the first pixel region 10 in a first direction D1
that is perpendicular to an upper surface of the substrate 110,
and a display image (e.g., a display image corresponding to
fourth, fifth, and sixth sub-pixels of FIG. 1) may be dis-
played in the second pixel region 50 in a second direction D2
that is opposite to the first direction D1. The OLED device
100 may serve as a double-sided emission-type display
device.

[0045] The substrate 110 may be formed of transparent
materials or opaque materials. For example, the substrate
110 may include a quartz substrate, a synthetic quartz
substrate, a calcium fluoride substrate, a fluoride-doped
quartz substrate, a sodalime glass substrate, a non-alkali
glass substrate etc. Alternatively, the substrate 110 may be
formed of a flexible transparent material, such as a flexible
transparent resin substrate (e.g., a polyimide substrate). For
example, the polyimide substrate may include a first poly-
imide layer, a barrier film layer, a second polyimide layer,
etc. Since the polyimide substrate is relatively thin and
flexible, the polyimide substrate may be disposed on a rigid
glass substrate to help support the formation of a pixel
structure (e.g., the first semiconductor element 250, the
second lower electrode 360, the second light emitting layer
335, the first lower electrode 290, the protection member
380, the first light emitting layer 330, the upper electrode
340, the reflection member 370, etc). That is, the substrate
110 may have a structure in which the first polyimide layer,
the barrier film layer and the second polyimide layer are
stacked on the rigid glass substrate. In a method of manu-
facturing the OLED device 100, after an insulating layer
(e.g., a buffer layer) is provided on the second polyimide
layer of the polyimide substrate, the pixel structure may be
disposed on the insulating layer. After the pixel structure is
formed on the insulating layer, the rigid glass substrate on
which the polyimide substrate is disposed may be removed.
It may be difficult to directly form the pixel structure on the
polyimide substrate because the polyimide substrate is rela-
tively thin and flexible. Accordingly, the pixel structure is
formed on the polyimide substrate and the rigid glass
substrate, and then the polyimide substrate may serve as the
substrate 110 of the OLED device 100 after the removal of
the rigid glass substrate. Because the OLED device 100
includes the first pixel region 10, the second pixel region 50,
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and the peripheral region 60, the substrate 110 may also
include the first pixel region 10, the second pixel region 50,
and the peripheral region 60.

[0046] A buffer layer (not shown) may be disposed on the
substrate 110. The buffer layer may be disposed on the entire
substrate 110. The buffer layer may prevent the diffusion of
metal atoms and/or impurities from the substrate 110 into the
first semiconductor element 250. Additionally, the buffer
layer may control the rate of a heat transfer in a crystalli-
zation process for forming the active layer 130, thereby
obtaining a substantially uniform active layer. Furthermore,
the buffer layer may improve a surface flatness of the
substrate 110 when a surface of the substrate 110 is relatively
uneven. According to the type of the substrate 110, at least
two buffer layers may be provided on the substrate 110, or
the buffer layer may be omitted. For example, the buffer
layer may include organic materials or inorganic materials.
[0047] The first semiconductor element 250 may include
the active layer 130, the first gate electrode 170, the source
electrode 210, and the drain electrode 230. The first semi-
conductor element 250 may be disposed in the first pixel
region 10 on the substrate 110.

[0048] The active layer 130 may be disposed in the first
pixel region 10 on the substrate 110. For example, the active
layer 130 may include an oxide semiconductor, an inorganic
semiconductor (e.g., amorphous silicon, polysilicon, etc.),
an organic semiconductor, etc.

[0049] The gate insulation layer 150 may be disposed on
the active layer 130. The gate insulation layer 150 may
extend in a third direction D3 on the substrate 110. Here, the
third direction D3 may be parallel to an upper surface of the
substrate 110, or may extend from the first pixel region 10
to the second pixel region 50. The gate insulation layer 150
may cover the active layer 130 in the first pixel region 10,
and may be disposed on the entire substrate 110. For
example, the gate insulation layer 150 may cover the active
layer 130, and may have a substantially even surface without
a step around the active layer 130. Alternatively, the gate
insulation layer 150 may cover the active layer 130, and may
be disposed as a substantially uniform thickness along a
profile of the active layer 130. The gate insulation layer 150
may include a silicon compound, a metal oxide, etc. For
example, the gate insulation layer 150 may include silicon
oxide (8i0,). silicon nitride (SiN,), silicon oxynitride (Si-
O.N,), silicon oxycarbide (SiO,C)), silicon carbon nitride
(8iC,N, ), aluminum oxide (AlO,), aluminum nitride (AIN,),
tantalum oxide (TaQ,), hafnium oxide (HfO,), zirconium
oxide (ZrO,), titanium oxide (TiO,), etc.

[0050] The first gate electrode 170 may be disposed on the
gate insulation layer 150. The first gate electrode 170 may be
located on a portion of the gate insulation layer 150 under
which the active layer 130 is disposed to overlap the active
layer 130 in a planar view. The first gate electrode 170 may
include a metal, a metal alloy, metal nitride, conductive
metal oxide, transparent conductive materials, etc. For
example, the first gate electrode 170 may include gold (Au),
silver (Ag), aluminum (Al), an alloy of aluminum, alumi-
num nitride (AIN), silver (Ag), an alloy of silver, tungsten
(W), tungsten nitride (WN,), copper (Cu), an alloy of
copper, nickel (Ni), chrome (Cr), chrome nitride (CtN),
molybdenum (Mo), an alloy of molybdenum, titanium (Ti),
titanium nitride (TiN,), platinum (Pt), tantalum (Ta), tanta-
lum nitride (TaN,), neodymium (Nd), scandium (Sc), stron-
tium ruthenium oxide (SRO). zinc oxide (Zn0O,), stannum
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oxide (SnQ,), indium oxide (InO,), gallium oxide (GaO,),
indium tin oxide (ITO), indium zinc oxide (IZO), etc. These
may be used alone or in a suitable combination thereof.
[0051] The first insulating interlayer 190 may be disposed
on the first gate electrode 170. The first insulating interlayer
190 may cover the first gate electrode 170 in the first pixel
region 10, and may extend in the third direction D3 on the
gate insulation layer 150. That is, the first insulating inter-
layer 190 may be disposed on the entire substrate 110. For
example, the first insulating interlayer 190 may cover the
first gate electrode 170, and may have a substantially even
surface without a step around the first gate electrode 170.
Alternatively, the first insulating interlayer 190 may cover
the first gate electrode 170, and may be disposed as a
substantially uniform thickness along a profile of the first
gate electrode 170. The first insulating interlayer 190 may
include a silicon compound, a metal oxide, etc.

[0052] The source electrode 210 and the drain electrode
230 may be disposed on the first insulating interlayer 190.
The source electrode 210 may be in contact with a first side
of the active layer 130 via a contact hole formed by
removing a portion of the gate insulation layer 150 and the
first insulating interlayer 190 each. The drain electrode 230
may be in contact with a second side of the active layer 130
via a contact hole formed by removing a portion of the gate
insulation layer 150 and the first insulating interlayer 190
each. Accordingly, the first semiconductor element 250
including the active layer 130, the first gate electrode 170,
the source electrode 210, and the drain electrode 230 may be
disposed. Each of the source electrode 210 and the drain
electrode 230 may include a metal, a metal alloy, metal
nitride, conductive metal oxide, transparent conductive
materials, etc.

[0053] The planarization layer 270 may be disposed on the
source electrode 210 and the drain electrode 230. The
planarization layer 270 may extend in the third direction D3
on the first insulating interlayer 190, and may have a first
opening exposing a portion of the first insulating interlayer
190 in the second pixel region 50. For example, the pla-
narization layer 270 may be disposed with a relatively large
thickness to cover the source and drain electrodes 210 and
230. In this case, the planarization layer 270 may have a
substantially even upper surface, and a planarization process
may be further performed on the planarization layer 270 to
implement the even upper surface of the planarization layer
270. Alternatively, the planarization layer 270 may cover the
source and drain electrodes 210 and 230, and may be
disposed as a substantially uniform thickness along a profile
of the source and drain electrodes 210 and 230. The pla-
narization layer 270 may include organic materials or inor-
ganic materials. In an exemplary embodiment, the planariza-
tion layer 270 may include organic materials. For example,
the planarization layer 270 may include a photoresist, a
polyacryl-based resin, a polyimide-based resin, a poly-
amide-based resin, a siloxane-based resin, an acryl-based
resin, an epoxy-based resin, etc.

[0054] The first lower electrode 290 may be disposed in
the first pixel region 10 on the planarization layer 270, and
may have the first thickness that is greater than the second
thickness of the second lower electrode 360. The first lower
electrode 290 may be in contact with the drain electrode 230
by perforating a contact hole of the planarization layer 270.
In addition, the first lower electrode 290 may be electrically
connected to the first semiconductor element 250. The
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OLED device 100 in the first pixel region 10 may display a
display image in the first direction DI. For example, the
OLED device 100 may be manufactured as a top emission
structure in the first pixel region 10. Thus, the first lower
electrode 290 may include a light reflection layer. For
example, as illustrated in FIG. 3, the first lower electrode
290 may have a multi-layered structure. The multi-layered
structure may include the first transparent electrode layer
291, the reflection electrode layer 292, and the second
transparent electrode layer 293. The first transparent elec-
trode layer 291 may be disposed in the first pixel region 10
on the planarization layer 270, and the reflection electrode
layer 292 and the second transparent electrode layer 293
may be sequentially disposed on the first transparent elec-
trode layer 291. Here, the first transparent electrode layer
291 and the second transparent electrode layer 293 may
include substantially the same material, and the reflection
electrode layer 292 may be interposed between the first
transparent electrode layer 291 and the second transparent
electrode layer 293. A thickness of the first and second
transparent electrode layers 291 and 293 each may be
substantially less than that of the reflection electrode layer
292, and a thickness of the first transparent electrode layer
291 may be substantially the same as that of the second
transparent electrode layer 293.

[0055] The first transparent electrode layer 291 may cover
an uneven upper surface of the planarization layer 270. As
the first transparent electrode layer 291 is disposed on the
planarization layer 270, the first transparent electrode layer
291 may help the formation of the reflection electrode layer
292. As the second transparent electrode layer 293 is dis-
posed on the reflection electrode layer 292, a color coordi-
nate of the OLED device 100 may be readily controlled. The
reflection electrode layer 292 may serve as the light reflec-
tion layer. The reflection electrode layer 292 may reflect a
light emitted from the first light emitting layer 330 in the
front (e.g., the first direction D1) of the OLED device 100.
Thus, the first lower electrode 290, including the reflection
electrode layer 292, may be substantially opaque. Alterna-
tively, the first lower electrode 290 may have a multi-layered
structure including the first transparent electrode layer 291
and the reflection electrode layer 292, or may have a single
layer structure including the reflection electrode layer 292.
For example, the reflection electrode layer 292 may include
ametal, a metal alloy, metal nitride, conductive metal oxide,
transparent conductive materials, etc. Each of the first trans-
parent electrode layer 291 and the second transparent elec-
trode layer 293 may be substantially transparent. Each of the
first transparent electrode layer 291 and the second trans-
parent electrode layer 293 may include transparent conduc-
tive materials, etc.

[0056] Referring to FIGS. 2 and 4, the second lower
electrode 360 may be disposed in the second pixel region 50
on the first insulating interlayer 190. For example, the
second lower electrode 360 may be disposed in the first
opening of the planarization layer 270, and the second lower
electrode 360, the source electrode 210, and the drain
electrode 230 may be located at the same level. A thickness
of the second lower electrode 360 may be less than that of
the first lower electrode 290. For example, the second lower
electrode 360 may have a small thickness such that a light
emitted from second light emitting layer 335 is transmitted
in the second direction D2. In an exemplary embodiment,
the second lower electrode 360 may have a multi-layered
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structure. For example, as illustrated in FIG. 4, the second
lower electrode 360 may include the third transparent elec-
trode layer 361, the first transflective electrode layer 362,
and the fourth transparent electrode layer 363. The third
transparent electrode layer 361 may be disposed in the
second pixel region 50 on the first insulating interlayer 190,
and the first transflective electrode layer 362 and the fourth
transparent electrode layer 363 may be sequentially disposed
on the third transparent electrode layer 361. Here, the third
transparent electrode layer 361 and the fourth transparent
electrode layer 363 may be made of the same materials, and
the first transflective electrode layer 362 may be interposed
between the third transparent electrode layer 361 and the
fourth transparent electrode layer 363.

[0057] The third transparent electrode layer 361 may
cover an uneven upper surface of the first insulating inter-
layer 190. Because the third transparent electrode layer 361
is disposed on the first insulating interlayer 190, the third
transparent electrode layer 361 may assist in the formation
of the first transflective electrode layer 362. The third
transparent electrode layer 361 may be substantially trans-
parent, and may transmit a light emitted from the second
light emitting layer 335. Because the first transflective
electrode layer 362 is disposed on the third transparent
electrode layer 361, the OLED device 100 may have a
resonant structure in the second pixel region 50. For
example, the first transflective electrode layer 362 may
reflect at least a portion of a light emitted from the second
light emitting layer 335 in the first direction D1. That is, the
first transflective electrode layer 362 capable of transmitting
a portion of a light and reflecting a remaining portion of a
light may serve as a transflective layer. A light reflected from
the first transflective electrode layer 362 may be reflected
from the reflection member 370. In this way, a light emitted
from the second light emitting layer 335 may be resonated
between the first transflective electrode layer 362 and the
fourth transparent electrode layer 363. The fourth transpar-
ent electrode layer 363 may be substantially transparent, and
may transmit a light emitted from the second light emitting
layer 335. Because the fourth transparent electrode layer 363
is disposed on the first transflective electrode layer 362, a
color coordinate of the OLED device 100 may be readily
controlled. Alternatively, the third transparent electrode
layer 361 may control a color coordinate of the OLED
device 100. The first transflective electrode layer 362 may
include a metal, a metal alloy, metal nitride, conductive
metal oxide, etc. Each of the third transparent electrode layer
361 and the fourth transparent electrode layer 363 may
include transparent conductive materials, etc.

[0058] The protection member 380 may be disposed on
the first lower electrode 290 and a portion of the planariza-
tion layer 270. In an exemplary embodiment, the protection
member 380 may completely surround the first lower elec-
trode 290 such that the first lower electrode 290 is not
exposed. For example, a lower surface of the first lower
electrode 290 may be in direct contact with an upper surface
of the planarization layer 270, and an upper surface of the
first lower electrode 290 may be in direct contact with a
lower surface of the protection member 380. In addition, a
portion of the protection member 380 may be in direct
contact with an upper surface of the planarization layer 270.
Because the protection member 380 completely covers the
first lower electrode 290, the protection member 380 may
protect the first lower electrode 290 from an etchant used in
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a process for forming the second lower electrode 360. In an
exemplary embodiment, the protection member 380 and the
second lower electrode 360 may be simultaneously (or
concurrently) formed using the same material. Alternatively,
the protection member 380 and the second lower electrode
360 may be made of different materials, and formation of the
protection member 380 and the second lower electrode 360
may not be simultaneous.

[0059] As illustrated in FIG. 3, the protection member 380
may include the fifth transparent electrode layer 381, the
second transflective electrode layer 382, and the sixth trans-
parent electrode layer 383. The fifth transparent electrode
layer 381 may be disposed on the planarization layer 270 to
cover the first lower electrode 290, and the second trans-
flective electrode layer 382 and the sixth transparent elec-
trode layer 383 may be sequentially disposed on the fifth
transparent electrode layer 381. The fifth transparent elec-
trode layer 381 and the sixth transparent electrode layer 383
may be made of substantially the same material, and the
second transflective electrode layer 382 may be interposed
between the fifth transparent electrode layer 381 and the
sixth transparent electrode layer 383. The fifth transparent
electrode layer 381 may cover an uneven upper surface of
the first lower electrode 290. Because the fifth transparent
electrode layer 381 is disposed on the first lower electrode
290, the fifth transparent electrode layer 381 may assist in
the formation of the second transflective electrode layer 382.
The fifth transparent electrode layer 381 may be substan-
tially transparent, and may transmit a light emitted from the
first light emitting layer 330. Because the second transflec-
tive electrode layer 382 is disposed on the fifth transparent
electrode layer 381, the second transflective electrode layer
382 may reflect at least a portion of a light emitted from the
first light emitting layer 330 in the second direction D2. That
is, the second transflective electrode layer 382, which is
capable of transmitting a portion of a light and reflecting a
remaining portion of a light, may serve as a transflective
layer. The sixth transparent electrode layer 383 may be
substantially transparent, and may transmit a light emitted
from the first light emitting layer 330. The second transflec-
tive electrode layer 382 may include a metal, a metal alloy,
metal nitride, conductive metal oxide, transparent conduc-
tive materials, etc. Each of the fifth transparent electrode
layer 381 and the sixth transparent electrode layer 383 may
include transparent conductive matetials, etc.

[0060] The pixel defining layer 310 may be disposed on
the planarization layer 270 to expose a portion of an upper
surface of the protection member 380 and a portion of an
upper surface of the second lower electrode 360. For
example, the pixel defining layer 310 may cover both lateral
portions of the protection member 380. In addition, the pixel
defining layer 310 may cover side walls of the first opening
of the planarization layer 270, and may cover both lateral
portions of the second lower electrode 360. The pixel
defining layer 310 may have a second opening that exposes
a portion of the second lower electrode 360. The first light
emitting layer 330 and the second light emitting layer 335
may be located in the protection member 380 where at least
a portion is exposed by the pixel defining layer 310 and the
second lower electrode 360 where at least a portion is
exposed by the pixel defining layer 310, respectively. The
pixel defining layer 310 may include organic materials or
inorganic materials. In an exemplary embodiment, the pixel
defining layer 310 may include organic materials.
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[0061] The first light emitting layer 330 (e.g., a light
emitting layer disposed in a first sub-pixel region 15 of FIG.
1) may be disposed on a portion where at least a portion of
the protection member 380 is exposed. The first light emit-
ting layer 330 may be formed using at least one of light
emitting materials capable of generating different colors of
light (e.g., a red color of a light, a blue color of a light, and
a green color of a light, etc) according to first, second, and
third sub-pixels of FIG. 1, and may emit the color of a light
in the first direction D1. Alternatively, the first light emitting
layer 330 may generally generate a white color of a light by
stacking a plurality of light emitting materials capable of
generating different colors of light, such as a red color of a
light, a green color of a light, a blue color of a light, etc. In
this case, a color filter may be disposed on the first light
emitting layer 330. The color filter may include at least one
selected from a red color filter, a green color filter, a blue
color filter. Alternatively, the color filter may include a
yellow color filter, cyan color filter, and magenta color filter.
The color filter may include a photosensitive resin (or color
photoresist), etc.

[0062] The second light emitting layer 335 (e.g., a light
emitting layer disposed in a fourth sub-pixel region 30 of
FIG. 1) may be disposed on a portion where at least a portion
of the second lower electrode 360 is exposed. The second
light emitting layer 335 may be formed using at least one of
light emitting materials capable of generating different col-
ors of light (e.g., a red color of a light, a blue color of a light,
and a green color of a light, etc) according to fourth, fifth,
and sixth sub-pixels of FIG. 1, and may emit the color of a
light in the second direction D2. Alternatively, the second
light emitting layer 335 may generally generate a white
color of a light by stacking a plurality of light emitting
materials capable of generating different colors of light such
as ared color of a light, a green color of a light, a blue color
of a light, etc. In this case, a color filter may be disposed
under the second light emitting layer 335.

[0063] The first light emitting layer 330 and the second
light emitting laver 335 may be controlled by the first
semiconductor element 250. For example, when the first
semiconductor element 250 is activated (e.g., turned-on), the
OLED device 100 may show (e.g., display) display images
that are the same in the first direction D1 and the second
direction D2.

[0064] The upper electrode 340 may be disposed on the
pixel defining layer 310 and the first and second light
emitting layers 330 and 335. The upper electrode 340 may
cover the pixel defining layer 310 and the first and second
light emitting layers 330 and 335 in the first pixel region 10
and the second pixel region 50. That is, the upper electrode
340 may overlap the first and second light emitting layers
330 and 335. The upper electrode 340 may include a metal,
a metal alloy, metal nitride, conductive metal oxide, trans-
parent conductive materials, etc. These may be used alone or
in a suitable combination thereof.

[0065] The reflection member 370 may be disposed in the
second pixel region 50 on the upper electrode 340. The
reflection member 370 may serve as a light reflection layer.
The reflection member 370 may reflect a light emitted from
the second light emitting layer 335 in the rear (e.g., the
second direction D2). Thus, the reflection member 370 may
be substantially opaque. The reflection member 370 may
include a metal, a metal alloy, metal nitride, conductive
metal oxide, etc.



US 2017/0148860 A1

[0066] The encapsulation substrate 350 may be disposed
on the upper electrode 340 and the reflection member 370.
The encapsulation substrate 350 and the substrate 110 may
include substantially the same materials. For example, the
encapsulation substrate 350 may include quartz, synthetic
quartz, calcium fluoride, fluoride-doped quartz, sodalime
glass, non-alkali glass etc. In some example embodiments,
the encapsulation substrate 350 may include a transparent
inorganic material or flexible plastic. For example, the
encapsulation substrate 350 may include a flexible transpar-
ent resin substrate. In this case, to increase flexibility of the
OLED device 100, the encapsulation substrate 350 may
include a stacked structure in which at least one inorganic
layer and at least one organic layer are alternately stacked.
[0067] Because the OLED device 100, in accordance with
an exemplary embodiment, includes the protection member
380 covering the first lower electrode 290, the OLED device
100 may protect the first lower electrode 290 from an etchant
used in a process for forming the second lower electrode
360. Accordingly, dark pixels may not be generated in the
OLED device 100. In addition, because the second lower
electrode 360 includes the first transflective electrode layer
362, the OLED device 100 may have a resonant structure
including the second lower electrode 360 and the reflection
member 370. Accordingly, the OLED device 100 may emit
resonated light in the first and second directions D1 and D2.
[0068] FIGS. 5, 6, 7, 8, 9, 10, 11, and 12 are cross-
sectional views illustrating a method of manufacturing an
OLED device in accordance with an exemplary embodi-
ment.

[0069] Referring to FIG. 5, a substrate 510 may be pro-
vided. The substrate 510 may be formed using a quartz
substrate, a synthetic quartz substrate, a calcium fluoride
substrate, a fluoride-doped quartz substrate, a sodalime glass
substrate, a non-alkali glass substrate etc. Alternatively, a
buffer layer (not shown) may be formed on the substrate
510. The buffer layer may extend in a third direction D3 on
the substrate 510. The third direction D3 may be parallel to
an upper surface of the substrate 510. That is, the buffer layer
may be formed on the entire substrate 510, and may prevent
the diffusion of metal atoms and/or impurities from the
substrate 510.

[0070] An active layer 530 may be formed in the first pixel
region 10 on the substrate 510. The active layer 530 may be
formed using an oxide semiconductor, an inorganic semi-
conductor, an organic semiconductor, etc.

[0071] A gate insulation layer 550 may be formed on the
substrate 510. The gate insulation layer 550 may cover the
active layer 530, and may extend in the third direction D3 on
the substrate 510. The gate insulation layer 550 may be
formed in a first pixel region 10 and a second pixel region
50 on the entire substrate 510. The gate insulation layer 550
may include a silicon compound, a metal oxide, etc. For
example, the gate insulation layer 550 may be formed using
Si0,, SiN,, SiO\N,, SiO,C,, SiCN,, AlQ,, AIN,, TaO,,
HfO,, ZrO,, TiO,, etc.

[0072] A first gate electrode 570 may be formed on a
portion of the gate insulation layer 550 under which the
active layer 530 is located to overlap the active layer 530 in
a planar view. The first gate electrode 570 may include a
metal, a metal alloy, metal nitride, conductive metal oxide,
transparent conductive materials, etc. For example, the first
gate electrode 570 may be formed using Au, Ag, Al, an alloy
of aluminum, AIN,, Ag, an alloy of silver, W, WN_, Cu, an
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alloy of copper, Ni, Cr, CrN_, Mo, an alloy of molybdenum,
Ti, TiN,, Pt, Ta, TaN,, Nd, S¢, SRO, ZnO,, SnO,, InO_,
Ga0,. ITO, 170, etc. These may be used alone or in a
suitable combination thereof.

[0073] Referring to FIG. 6, a first insulating interlayer 590
may be formed on the first gate electrode 570. The first
insulating interlayer 590 may cover the first gate electrode
570 in the first pixel region 10, and may extend in the third
direction D3 on the gate insulation layer 550. That is, the
first insulating interlayer 590 may be formed on the entire
substrate 510. For example, the first insulating interlayer 590
may cover the first gate electrode 570, and may have a
substantially even surface without a step around the first gate
electrode 570. The first insulating interlayer 590 may be
formed using a silicon compound, a metal oxide, etc.

[0074] A source electrode 610 and a drain electrode 630
may be formed on the first insulating interlayer 590. The
source electrode 610 may be in contact with a first side of the
active layer 530 via a contact hole formed by removing a
portion of the gate insulation layer 550 and the first insu-
lating interlayer 590 each. The drain electrode 630 may be
in contact with a second side of the active layer 530 via a
contact hole formed by removing a portion of the gate
insulation layer 550 and the first insulating interlayer 590
each. Accordingly, a first semiconductor element 650 includ-
ing the active layer 530, the first gate electrode 570, the
source electrode 610, and the drain electrode 630 may be
formed. Each of the source electrode 610 and the drain
electrode 630 may be formed using a metal, a metal alloy,
metal nitride, conductive metal oxide, transparent conduc-
tive materials, etc.

[0075] Referring to FIG. 7, a planarization layer 670 may
be formed on the source electrode 610 and the drain elec-
trode 630. The planarization layer 670 may extend in the
third direction D3 on the first insulating interlayer 590, and
a first opening may be formed therein exposing a portion of
the first insulating interlayer 590 in the second pixel region
50. In addition, a contact hole that exposes an upper surface
of the drain electrode 630 may be formed. For example, the
planarization layer 670 may be formed with a relatively
large thickness to cover the source and drain electrodes 610
and 630. In this case, the planarization layer 670 may have
a substantially even upper surface, and a planarization
process may be further performed on the planarization layer
670 to implement the even upper surface of the planarization
layer 670. The planarization layer 670 may include organic
materials or inorganic materials. In an exemplary embodi-
ment, the planarization layer 670 may include organic
materials. For example, the planarization layer 670 may be
formed using a photoresist, a polyacryl-based resin, a poly-
imide-based resin, a polyamide-based resin, a siloxane-
based resin, an acryl-based resin, an epoxy-based resin, etc.

[0076] Referring to FIG. 8, a first lower electrode 690 may
be formed in the first pixel region 10 on the planarization
layer 670, and has a first thickness. For example, after a
preliminary first lower electrode is entirely formed on the
first insulating interlayer 590 and the planarization layer
670, the first lower electrode 690 of FIG. 8 may be formed
by partially removing the preliminary first lower electrode.
The first lower electrode 690 may be in contact with the
drain electrode 630 via the contact hole. In addition, the first
lower electrode 690 may be electrically connected to the first
semiconductor element 650.
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[0077] The first lower electrode 690 may have a multi-
layered structure. The multi-layered structure may include
the first transparent electrode layer 691, the reflection elec-
trode layer 692, and the second transparent electrode layer
693. That is, the first transparent electrode layer 691 may be
formed in the first pixel region 10 on the planarization layer
670, and the reflection electrode layer 692 and the second
transparent electrode layer 693 may be sequentially formed
on the first transparent electrode layer 691. For example,
after a preliminary first transparent electrode layer, a pre-
liminary reflection electrode layer, and a preliminary second
transparent electrode layer are sequentially formed on the
entire first insulating interlayer 590 and the entire planariza-
tion layer 670, the first transparent electrode layer 691, the
reflection electrode layer 692, and the second transparent
electrode layer 693 of FIG. 8 may be formed by partially
removing the preliminary first transparent electrode layer,
the preliminary reflection electrode layer, and the prelimi-
nary second transparent electrode layer . Here, the first
transparent electrode layer 691 and the second transparent
electrode layer 693 may include substantially the same
material, and a thickness of the first and second transparent
electrode layers 691 and 693 each may be substantially less
than that of the reflection electrode layer 692, and a thick-
ness of the first transparent electrode layer 691 may be
substantially the same as that of the second transparent
electrode layer 693.

[0078] The first transparent electrode layer 691 may cover
an uneven upper surface of the planarization layer 670. As
the first transparent electrode layer 691 is formed on the
planarization layer 670, the first transparent electrode layer
691 may help the formation of the reflection electrode layer
692. As the second transparent electrode layer 693 is formed
on the reflection electrode layer 692, a color coordinate of an
OLED device may be readily controlled. The reflection
electrode layer 692 may be formed as a relatively large
thickness so as to reflect a light. Thus, the first lower
electrode 690 including the reflection electrode layer 692
may be substantially opaque. The reflection electrode layer
692 may be formed using a metal, a metal alloy, metal
nitride, conductive metal oxide, transparent conductive
materials, etc. Each of the first transparent electrode layer
691 and the second transparent electrode layer 693 may be
substantially transparent. For example, each of the first
transparent electrode layer 691 and the second transparent
electrode layer 693 may be formed using transparent con-
ductive materials, etc.

[0079] Referring to FIG. 9, a preliminary second lower
electrode 761 may be formed on the first insulating inter-
layer 590, the planarization layer 670, and the first lower
electrode 690. That is, the preliminary second lower elec-
trode 761 may be formed on the entire substrate 510. The
preliminary second lower electrode 761 may have a multi-
layered structure (refer to FIG. 4). For example, the pre-
liminary second lower electrode 761 may include a prelimi-
nary third transparent electrode layer, a preliminary first
transflective electrode layer, and a preliminary fourth trans-
parent electrode layer. The preliminary third transparent
electrode layer may be entirely formed on the first insulating
interlayer 590, the planarization layer 670, and the first
lower electrode 690, and the preliminary first transflective
electrode layer may be formed on the entire preliminary
third transparent electrode layer. In addition, the preliminary
fourth transparent electrode layer may be formed on the
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entire preliminary first transflective electrode layer. Here,
the preliminary third transparent electrode layer and the
preliminary fourth transparent electrode layer may be
formed using substantially the same material.

[0080] The preliminary third transparent electrode layer
may cover an uneven upper surface of the first insulating
interlayer 590 and uneven upper surface of the planarization
layer 670. Because the preliminary third transparent elec-
trode layer is formed on the first insulating interlayer 590
and the planarization layer 670, the preliminary third trans-
parent electrode layer may help the formation of the pre-
liminary first transflective electrode layer. The preliminary
third transparent electrode layer may be substantially trans-
parent, and may transmit a light. The preliminary first
transflective electrode layer capable of transmitting a portion
of a light and reflecting a remaining portion of a light may
serve as a transflective layer. The preliminary fourth trans-
parent electrode layer may be substantially transparent, and
may transmit a light. The preliminary first transflective
electrode layer may be formed using a metal, a metal alloy,
metal nitride, conductive metal oxide, etc. Each of the
preliminary third transparent electrode layer and the pre-
liminary fourth transparent electrode layer may be formed
using transparent conductive materials, etc.

[0081] Referring to FIG. 10, after the preliminary second
lower electrode 761 is formed on the first insulating inter-
layer 590, the planarization layer 670, and the first lower
electrode 690, a second lower electrode 760 and a protection
member 780, as illustrated in FIG. 10, may be simultane-
ously formed by partially removing the preliminary second
lower electrode 761. That is, the second lower electrode 760
and the protection member 780 may be concurrently formed
using the same material. The second lower electrode 760
may be formed in the second pixel region 50 on the
planarization layer 670. For example, the second lower
electrode 760 may be formed in the first opening of the
planarization layer 670, and the second lower electrode 760,
the source electrode 610, and the drain electrode 630 may be
located at the same level.

[0082] The protection member 780 may be formed on the
first lower electrode 690 and a portion of the planarization
layer 670. In an exemplary embodiment, the protection
member 780 may completely surround the first lower elec-
trode 690 such that the first lower electrode 690 is not
exposed. For example, a lower surface of the first lower
electrode 690 may be in direct contact with an upper surface
of the planarization layer 670, and an upper surface of the
first lower electrode 690 may be in direct contact with a
lower surface of the protection member 780. In addition, a
portion of the protection member 780 may be in direct
contact with an upper surface of the planarization layer 670.
Because the protection member 780 completely covers the
first lower electrode 690, the protection member 780 may
protect the first lower electrode 690 from an etchant used in
a process for forming the second lower electrode 760.
[0083] Referring to FIG. 11, a pixel defining layer 710
may be formed on the planarization layer 270 to expose a
portion of an upper surface of the protection member 780
and a portion of an upper surface of the second lower
electrode 760. For example, the pixel defining layer 710 may
cover both lateral portions of the protection member 780. In
addition, the pixel defining layer 710 may cover side walls
of the first opening of the planarization layer 670, and may
cover both lateral portions of the second lower electrode
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760. Here, the pixel defining layer 710 may have a second
opening that exposes a portion of the second lower electrode
760. The pixel defining layer 710 may be formed using
organic materials or inorganic materials.

[0084] A first light emitting layer 730 may be formed on
a portion in which at least a portion of the protection
member 780 is exposed. The first light emitting layer 730
may be formed using at least one of light emitting materials
capable of generating different colors of light (e.g., a red
color of a light, a blue color of a light, and a green color of
a light, etc) according to first, second, and third sub-pixels
of FIG. 1. Alternatively, the first light emitting layer 730
may generally generate a white color of a light by stacking
a plurality of light emitting materials capable of generating
different colors oflight, such as a red color of a light, a green
color of a light, a blue color of a light, etc.

[0085] A second light emitting layer 735 may be formed
on a portion where at least a portion of the second lower
electrode 760 is exposed. The second light emitting layer
735 may be formed using at least one of light emitting
materials capable of generating different colors of light (e.g.,
ared color of a light, a blue color of a light, and a green color
of alight, etc) according to fourth, fifth, and sixth sub-pixels
of FIG. 1. Alternatively, the second light emitting layer 735
may generally generate a white color of a light by stacking
a plurality of light emitting materials capable of generating
different colors of light such as a red color of a light, a green
color of a light, a blue color of a light, etc.

[0086] An upper electrode 740 may be formed on the pixel
defining layer 710 and the first and second light emitting
layers 730 and 735. The upper electrode 740 may cover the
pixel defining layer 710 and the first and second light
emitting layers 730 and 735 in the first pixel region 10 and
the second pixel region 50. That is, the upper electrode 740
may overlap the first and second light emitting layers 730
and 735. The upper electrode 740 may be formed using a
metal, a metal alloy, metal nitride, conductive metal oxide,
transparent conductive materials, etc. These may be used
alone or in a suitable combination thereof.

[0087] Referring to FIG. 12, a reflection member 770 may
be formed in the second pixel region 50 on the upper
electrode 740. The reflection member 770 may serve as a
light reflection layer. The reflection member 770 may reflect
a light emitted from the second light emitting layer 735 in
the rear (e.g., a second direction D2). Thus, the reflection
member 770 may be substantially opaque. The reflection
member 770 may be formed using a metal, a metal alloy,
metal nitride, conductive metal oxide, etc.

[0088] An encapsulation substrate 750 may be formed on
the upper electrode 740 and the reflection meniber 770. The
encapsulation substrate 750 and the substrate 510 may
include substantially the same materials. For example, the
encapsulation substrate 750 may be formed using quartz,
synthetic quartz, calcium fluoride, fluoride-doped quartz,
sodalime glass, non-alkali glass etc. The encapsulation sub-
strate 750 may be combined with the substrate 510 in the
upper electrode 740 by performing an encapsulation pro-
cess. Accordingly, an OLED device 100 illustrated in FIG.
2 may be manufactured.

[0089] FIG. 13 is a cross-sectional view illustrating an
OLED device in accordance with another exemplary
embodiment. An OLED device illustrated in FIG. 13 may
have a configuration substantially the same as or similar to
that of an OLED device 100 described with reference to
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FIG. 2, except for the presence of a first lower electrode 295.
In FIG. 13, detailed descriptions for elements that are
substantially the same as or similar to elements described
with reference to FIG. 2 may not be repeated.

[0090] Referring to FIG. 13, an OLED device may include
a substrate 110, a gate insulation layer 150, a first semicon-
ductor element 250, a first insulating interlayer 190, a
planarization layer 270, a first lower electrode 295, a pro-
tection member 380, a pixel defining layer 310, a second
lower electrode 360, a first light emitting layer 330, a second
light emitting layer 335, an upper electrode 340, a reflection
member 370, an encapsulation substrate 350, etc.

[0091] Here, the first semiconductor element 250 may
include an active layer 130, a first gate electrode 170, a
source electrode 210, and a drain electrode 230. In addition,
the second lower electrode 360 may include a third trans-
parent electrode layer 361, a first transflective electrode
layer 362, and a fourth transparent electrode layer 363. The
protection member 380 may include a fifth transparent
electrode layer 381, a second transflective electrode layer
382, and a sixth transparent electrode layer 383. The first
lower electrode 295 may have a first thickness, and the
second lower electrode 360 may have a second thickness
that is less than the first thickness.

[0092] The first lower electrode 295 may be disposed in
the first pixel region 10 on the planarization layer 270, and
may have the first thickness that is greater than the second
thickness of the second lower electrode 360. For example,
the first lower electrode 295 may have a large thickness such
that a light emitted from the first light emitting layer 330 is
reflected in a first direction D1. The first lower electrode 295
may be in contact with the drain electrode 230 by perforating
a contact hole of the planarization layer 270. In addition, the
first lower electrode 295 may be electrically connected to the
first semiconductor element 250. The OLED device 100 in
the first pixel region 10 may display a display image in the
first direction D1. Thus, the first lower electrode 295 may
serve as the light reflection layer. In an exemplary embodi-
ment, the protection member 380 may include the fifth
transparent electrode layer 381, the second transflective
electrode layer 382, and the sixth transparent electrode layer
383. Because the first lower electrode 295 is formed as a
single layer, a color coordinate of the OLED device may be
controlled using the protection member 380.

[0093] FIG. 14 is a cross-sectional view illustrating an
OLED device in accordance with another exemplary
embodiment. An OLED device illustrated in FIG. 14 may
have a configuration substantially the same as or similar to
that of an OLED device 100 described with reference to
FIG. 2 except for the presence of a gate insulation layer 152
and a first insulating interlayer 192. In FIG. 14, detailed
descriptions for elements that are substantially the same as
or similar to elements described with reference to FIG. 2
may not be repeated.

[0094] Referring to FIG. 14, an OLED device 100 may
include a substrate 110, a gate insulation layer 152, a first
semiconductor element 250, a first insulating interlayer 192,
a planarization layer 270, a first lower electrode 290, a
protection member 380, a pixel defining layer 310, a second
lower electrode 360, a first light emitting layer 330, a second
light emitting layer 335, an upper electrode 340, a reflection
member 370, an encapsulation substrate 350, etc. Here, the
first semiconductor element 250 may include an active layer
130, a first gate electrode 170, a source electrode 210, and
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a drain electrode 230. In addition, the first lower electrode
290 may include a first transparent electrode layer 291, a
reflection electrode layer 292, and a second transparent
electrode layer 293, and the second lower electrode 360 may
include a third transparent electrode layer 361, a first trans-
flective electrode layer 362, and a fourth transparent elec-
trode layer 363. The protection member 380 may include a
fifth transparent electrode layer 381, a second transflective
electrode layer 382, and a sixth transparent electrode layer
383. The first lower electrode 290 may have a first thickness,
and the second lower electrode 360 may have a second
thickness that is less than the first thickness.

[0095] The gate insulation layer 152 may be disposed on
the active layer 130. The gate insulation layer 152 may
extend in a third direction D3 on the substrate 110. The third
direction D3 may be parallel to an upper surface of the
substrate 110, or may be from the first pixel region 10 to the
second pixel region 50. In an exemplary embodiment, the
gate insulation layer 152 may cover the active layer 130 in
the first pixel region 10, and may expose the second pixel
region 50 on the substrate 110. That is, the gate insulation
layer 152 may have a first opening that exposes a portion of
the substrate 110.

[0096] The first insulating interlayer 192 may be disposed
on the first gate electrode 170. The first insulating interlayer
192 may cover the first gate electrode 170 in the first pixel
region 10, and may extend in the third direction D3 on the
gate insulation layer 152. In an exemplary embodiment, the
first insulating interlayer 192 may expose the second pixel
region 50 on the substrate 110. The first insulating interlayer
192 may have a second opening that exposes a portion of the
substrate 110 exposed via the first opening.

[0097] The planarization layer 270 may be disposed on the
source electrode 210 and the drain electrode 230. The
planarization layer 270 may extend in the third direction D3
on the first insulating interlayer 192, and may have a third
opening that exposes a portion of the substrate via the first
and second openings in the second pixel region 50. For
example, the planarization layer 270 may be disposed to
have a relatively large thickness to cover the source and
drain electrodes 210 and 230. In this case, the planarization
layer 270 may have a substantially even upper surface, and
a planarization process may be further performed on the
planarization layer 270 to implement the even upper surface
of the planarization layer 270. Alternatively, the planariza-
tion layer 270 may cover the source and drain electrodes 210
and 230, and may be disposed as a substantially uniform
thickness along a profile of the source and drain electrodes
210 and 230. The planarization layer 270 may include
organic materials or inorganic materials. In an exemplary
embodiment, the planarization layer 270 may include
organic materials. For example, the planarization layer 270
may include a photoresist, a polyacryl-based resin, a poly-
imide-based resin, a polyamide-based resin, a siloxane-
based resin, an acryl-based resin, an epoxy-based resin, etc.
[0098] The second lower electrode 360 may be disposed in
the second pixel region 50 on the substrate 110. For
example, the second lower electrode 360 may be disposed in
the first opening of the gate insulation layer 152, and the
second lower electrode 360 and the active layer 130 may be
located at the same level.

[0099] The pixel defining layer 310 may be disposed on
the planarization layer 270 to expose a portion of an upper
surface of the protection member 380 and a portion of an
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upper surface of the second lower electrode 360. For
example, the pixel defining laver 310 may cover both lateral
portions of the protection member 380. In addition, the pixel
defining layer 310 may cover side walls of the first opening
of the gate insulation layer 152, side walls of the second
opening of the first insulating interlayer 192, and side walls
of the third opening of the planarization layer 270, and may
cover both lateral portions of the second lower electrode
360.

[0100] Accordingly, when a light is emitted from the
second light emitting layer 335 in a second direction D2, a
display image of the second direction D2 of the OLED
device may be improved because the light does not transmit
through the first insulating interlayer 192 and the gate
insulation layer 152.

[0101] FIG. 15 is a cross-sectional view illustrating an
OLED device in accordance with another exemplary
embodiment. An OLED device illustrated in FIG. 15 may
have a configuration substantially the same as or similar to
that of an OLED device 100 described with reference to
FIG. 2 except for the presence of a second insulating
interlayer 195 and a second gate electrode 180. In FIG. 15,
detailed descriptions for elements that are substantially the
same as or similar to elements described with reference to
FIG. 2 may not be repeated.

[0102] Referring to FIG. 15, an OLED device may include
a substrate 110, a gate insulation layer 150, a first semicon-
ductor element 250, a first insulating interlayer 190, a
second insulating interlayer 195, a planarization layer 270,
a first lower electrode 290, a protection member 380, a pixel
defining layer 310, a second lower electrode 360, a first light
emitting layer 330, a second light emitting layer 335, an
upper electrode 340, a reflection member 370, an encapsu-
lation substrate 350, etc. Here, the first semiconductor
element 250 may include an active layer 130, a first gate
electrode 170, a second gate electrode 180, a source elec-
trode 210, and a drain electrode 230. In addition, the first
lower electrode 290 may include a first transparent electrode
layer 291, a reflection electrode layer 292, and a second
transparent electrode layer 293, and the second lower elec-
trode 360 may include a third transparent electrode layer
361, a first transflective electrode layer 362, and a fourth
transparent electrode layer 363. Further, the protection
member 380 may include a fifth transparent electrode layer
381, a second transflective electrode layer 382, and a sixth
transparent electrode layer 383. The first lower electrode 290
may have a first thickness, and the second lower electrode
360 may have a second thickness that is less than the first
thickness.

[0103] The second gate electrode 180 may be disposed in
the first pixel region 10 on the first insulating interlayer 190.
The second gate electrode 180 may be located on a portion
of the first insulating interlayer 190 under which the first
gate electrode 170 is disposed to overlap the first gate
electrode 170 in a planar view. The second gate electrode
180 may include a metal, a metal alloy, metal nitride,
conductive metal oxide, transparent conductive materials,
etc. In example embodiments, the first gate electrode 170
and the second gate electrode 180 may serve as a capacitor.

[0104] The second insulating interlayer 195 may be dis-
posed on the second gate electrode 180. The second insu-
lating interlayer 195 may cover the second gate electrode
180 in the first pixel region 10, and may extend in a third
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direction D3 on the first insulating interlayer 190. That is,
the second insulating interlayer 195 may be disposed on the
entire substrate 110.

[0105] For example, the second insulating interlayer 195
may cover the second gate electrode 180, and may have a
substantially even surface without a step around the second
gate electrode 180. Alternatively, the second insulating
interlayer 195 may cover the second gate electrode 180, and
may be disposed as a substantially uniform thickness along
a profile of the second gate electrode 180. The second
insulating interlayer 195 may include a silicon compound, a
metal oxide, etc.

[0106] FIG. 16 is a cross-sectional view illustrating an
OLED device in accordance with another exemplary
embodiment. An OLED device illustrated in FIG. 16 may
have a configuration substantially the same as or similar to
that of an OLED device 100 described with reference to
FIG. 15, except for the presence of a second semiconductor
element 255. In FIG. 16, detailed descriptions for elements
that are substantially the same as or similar to elements
described with reference to FIG. 15 may not be repeated.
[0107] Referring to FIG. 16, an OLED device may include
a substrate 110, a gate insulation layer 150, a first semicon-
ductor element 250, a second semiconductor element 255, a
first insulating interlayer 190, a second insulating interlayer
195, a planarization layer 270, a first lower electrode 290, a
protection member 380, a pixel defining layer 310, a second
lower electrode 360, a first light emitting layer 330, a second
light emitting layer 335, an upper electrode 340, a reflection
member 370, an encapsulation substrate 350, etc. Here, the
first semiconductor element 250 may include an active layer
130, a first gate electrode 170, a second gate electrode 180,
a source electrode 210, and a drain electrode 230, and the
second semiconductor element 255 may include an active
layer 135, a first gate electrode 175, a second gate electrode
185, a source electrode 215, and a drain electrode 235. In
addition, the first lower electrode 290 may include a first
transparent electrode layer 291, a reflection electrode layer
292, and a second transparent electrode layer 293, and the
second lower electrode 360 may include a third transparent
electrode layer 361, a first transflective electrode layer 362,
and a fourth transparent electrode layer 363. The protection
member 380 may include a fifth transparent electrode layer
381, a second transflective electrode layer 382, and a sixth
transparent electrode layer 383. The first lower electrode 290
may have a first thickness, and the second lower electrode
360 may have a second thickness that is less than the first
thickness.

[0108] In an exemplary embodiment, the first semicon-
ductor element 250 and the second semiconductor element
255 may be spaced apart from each other on the substrate
110. The second semiconductor element 255 may be elec-
trically connected to the second lower electrode 360, and the
first semiconductor element 250 may be electrically con-
nected to the first lower electrode 290. Because the OLED
device includes the second semiconductor element 255, the
second light emitting layer 335 may emit light indepen-
dently. That is, when the first semiconductor element 250
and the second semiconductor element 255 are activated, the
OLED device may show (or display) display images that are
different from each other in first and second directions D1
and D2.

[0109] The present invention may be applied to various
display devices, including an organic light emitting display
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device. For example, the present invention may be applied
to vehicle-display device, a ship-display device, an aircraft-
display device, portable communication devices, display
devices for display or for information transfer, a medical-
display device, etc.

[0110] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to
such embodiments, but rather to the broader scope of the
presented claims and various obvious modifications and
equivalent arrangements.

What is claimed is:

1. An organic light emitting display (OLED) device,
comprising:

a substrate comprising:

a first pixel region in which a light is emitted in a first
direction; and

a second pixel region in which a light is emitted in a
second direction that is opposite to the first direction,
the second pixel region being located adjacent to the
first pixel region;

a first semiconductor element disposed in the first pixel
region on the substrate;

a first lower electrode disposed in the first pixel region on
the first semiconductor element, the first lower elec-
trode having a first thickness;

a protection member covering the first lower electrode;

a first light emitting layer disposed in the first pixel region
on the protection member;

a second lower electrode disposed in the second pixel
region on the substrate, the second lower electrode
having a second thickness that is less than the first
thickness;

a second light emitting layer disposed in the second pixel
region on the second lower electrode; and

an upper electrode disposed on the first and second light
emitting layers.

2. The OLED device of claim 1, further comprising a
reflection member disposed in the second pixel region on the
upper electrode, the reflection member overlapping the
second light emitting layer,

wherein the reflection member is configured to reflect a
light emitted from the second light emitting layer in the
second direction.

3. The OLED device of claim 1, wherein a thickness of the
second lower electrode is the same as a thickness of the
protection member.

4. The OLED device of claim 1, wherein the first lower
electrode is configured to reflect a light emitted from the first
light emitting layer in the first direction, and the second
lower electrode is configured to transmit a light emitted from
the second light emitting layer in the second direction.

5. The OLED device of claim 1, wherein the first lower
electrode comprises:

a first transparent electrode layer;

a reflection electrode layer disposed on the first transpar-
ent electrode layer, the reflection electrode configured
to reflecting a light emitted from the first light emitting
layer in the first direction; and

a second transparent electrode layer disposed on the
reflection electrode.

6. The OLED device of claim 5, wherein the second lower

electrode comprises:
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a third transparent electrode layer;

a first transflective electrode layer disposed on the third
transparent electrode, the first transflective electrode
layer configured to reflect at least a portion of a light
emitted from the second light emitting layer in the first
direction; and

a fourth transparent electrode layer disposed on the first
transflective electrode layer.

7. The OLED device of claim 6, wherein the OLED
device comprises a resonant structure in the first and second
pixel regions.

8. The OLED device of claim 6, wherein the protection
member comprises a multi-layered structure comprising a
plurality of conductive layers.

9. The OLED device of claim 6, wherein the protection
member comprises:

a fifth transparent electrode layer;

a second transflective electrode layer disposed on the fifth
transparent electrode, the second transflective electrode
layer configured to reflect at least a portion of a light
emitted from the first light emitting layer in the second
direction; and

a sixth transparent electrode layer disposed on the second
transflective electrode layer.

10. The OLED device of claim 9, wherein the protection
member and the second lower electrode are simultaneously
formed using the same material.

11. The OLED device of claim 1, wherein the first
semiconductor element comprises:

an active layer disposed on the substrate;

a first gate electrode disposed on the active layer; and

source and drain electrodes disposed on the first gate
electrode.

12. The OLED device of claim 11, further comprising:

a gate insulation layer covering the active layer on the
substrate and extending in a third direction that is
parallel to an upper surface of the substrate;

a first insulating interlayer covering the first gate electrode
on the gate insulation layer and extending in the third
direction; and

a planarization layer covering the source and drain elec-
trodes on the first insulating interlayer and extending in
the third direction, the planarization layer comprising a
first opening exposing a portion of the first insulating
interlayer in the second pixel region,

wherein the second lower electrode is disposed in the first
opening on the first insulating interlayer, and the source
and drain electrodes and the second lower electrode are
located at the same level.

13. The OLED device of claim 12, further comprising:

a pixel defining layer exposing a portion of an upper
surface of the protection member in the first pixel
region on the planarization layer, the pixel defining
layer covering side walls of the first opening in the
second pixel region and having a second opening
exposing a portion of an upper surface of the second
lower electrode; and

a reflection member disposed in the second opening.

14. The OLED device of claim 13, further comprising:

a second gate electrode disposed on the first insulating
interlayer under which the first gate electrode is
located; and
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a second insulating interlayer covering the second gate
electrode on the first insulating interlayer and extending
in the third direction.

15. The OLED device of claim 13, further comprising a
second semiconductor element spaced apart from the first
semiconductor element on the substrate,

wherein:

the first semiconductor element is electrically connected
to the first lower electrode, and the second semicon-
ductor element is electrically connected to the second
lower electrode; and

when the first and second semiconductor elements are
activated, the OLED device displays display images
that are different from each other in the first and second
directions.

16. The OLED device of claim 12, wherein a lower
surface of the first lower electrode is in contact with an upper
surface of the planarization layer, and a portion of the
protection member is in contact with the upper surface of the
planarization layer.

17. The OLED device of claim 11, further comprising:

a gate insulation layer covering the active layer on the
substrate and extending in a third direction that is
parallel to an upper surface of the substrate, the gate
insulation layer comprising a first opening exposing a
portion of the substrate in the second pixel region;

a first insulating interlayer covering the first gate electrode
on the gate insulation layer and extending in the third
direction, the first insulating interlayer comprising a
second opening exposing a portion of the substrate
exposed via the first opening; and

a planarization layer covering the source and drain elec-
trodes on the first insulating interlayer and extending in
the third direction, the planarization layer comprising a
third opening exposing a portion of the substrate
exposed via the first and second openings in the second
pixel region,

wherein the second lower electrode is disposed in the first
opening on the substrate, and the active layer and the
second lower electrode are located at the same level.

18. The OLED device of claim 17, further comprising:

a pixel defining layer exposing at least a portion of the
protection member in the first pixel region on the
planarization layer, the pixel defining layer covering
side walls of the first opening in the second pixel region
and having a fourth opening exposing at least a portion
of the second lower electrode; and

a reflection member disposed in the fourth opening.

19. The OLED device of claim 17, wherein a lower
surface of the first lower electrode is in contact with an upper
surface of the planarization layer, and a portion of the
protection member is in contact with an upper surface of the
planarization layer.

20. The OLED device of claim 1, wherein:

the first semiconductor element is electrically connected
to the first lower electrode and the second lower
electrode; and

when the first semiconductor element is activated, the
OLED device is configured to display display images
that are the same in the first and second directions.
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