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(7) ABSTRACT

An organic light emitting display apparatus includes a
plurality of pixels, each of the pixels including first mirror
pattern having an opening, and first to third sub pixels. The
first sub pixels includes a first light emitting structure and is
positioned to emit first color light through the opening, the
second sub pixel includes a second light emitting structure
positioned to emit second color light through the opening,
and the third sub pixel includes a third light emitting
structure positioned to emit third color light through the
opening.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2016-0060454 filed on
May 17, 2016, the disclosure of which is incorporated by
reference herein in its entirety.

BACKGROUND

1. Field

[0002] Exemplary embodiments of the inventive concept
relate to an organic light emitting display apparatus. More
particularly, exemplary embodiments of the inventive con-
cept relate to an organic light emitting display apparatus
having mirror function and display function.

2. Description of the Related Art

[0003] A display device displays an image using a pixel
emitting light. An organic light emitting display device
includes the pixel having an organic light emitting diode
(OLED). The OLED emits light with a wavelength that
varies according to the organic material included in the
OLED. For example, the OLED includes the organic mate-
rial corresponding to one of a red color light, a green color
light, and a blue color light. The organic light emitting
display device displays the image by mixing the light
emitted by the organic materials.

[0004] Recently, need for a display apparatus having a
mirror function and a display function has been growing,
due to the increasing range of use of the display apparatus.
However, the display apparatus having mirror function and
display function tends to have a lower display quality than
normal display apparatus without the mirror function.

SUMMARY

[0005] One or more exemplary embodiment of the inven-
tive concept provides an organic light emitting display
apparatus capable of improving display quality and mirror
quality, and capable of improving aperture ratio.

[0006] According to an exemplary embodiment of the
inventive concept, an organic light emitting display appa-
ratus includes a plurality of pixels. Each of the pixels
includes a first mirror pattern having an opening, a first sub
pixel including a first light emitting structure positioned to
emit a first color light through the opening, a second sub
pixel including a second light emitting structure positioned
to emit a second color light through the opening, and a third
sub pixel including a third light emitting structure positioned
to emit a third color light through the opening.

[0007] In an exemplary embodiment, the first light emit-
ting structure may have a first organic light emitting layer,
the second light emitting structure may have a second
organic light emitting layer, and the third light emitting
structure may have a third organic light emitting layer, and
the opening may extend continuously over the first, second,
and third organic light emitting layers in plan view.

[0008] In an exemplary embodiment, the organic light
emitting display apparatus may further include a pixel
defining layer positioned between the first and second
organic light emitting layers, wherein the pixel defining
layer is opaque.
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[0009] In an exemplary embodiment, the pixel defining
layer may include carbon black and organic insulation
material.

[0010] In an exemplary embodiment, the first sub pixel,
the second sub pixel and the third sub pixel may be arranged
in a first direction.

[0011] In an exemplary embodiment, the first sub pixel
and the second sub pixel may be disposed adjacent to each
other in a second direction which crosses a first direction.
The third sub pixel may be disposed adjacent to the first and
second sub pixels in the first direction.

[0012] In an exemplary embodiment, the plurality of pix-
els may include first pixel and second pixel. The first pixel
may include a set of first-pixel sub pixels, such as a first sub
pixel (SP11), a second sub pixel (SP12), and a third sub pixel
(SP13). The second pixel may include a set of second-pixel
sub pixels, such as a first sub pixel (§P21), a second sub
pixel (SP22), and a third sub pixel (SP23). The opening may
continuously extend from the first pixel to the second pixel,
so that the first-pixel sub pixels and the second-pixel sub
pixels are disposed in the opening.

[0013] In an exemplary embodiment, the first-pixel sub
pixels and the second-pixel sub pixels may be symmetrically
arranged with respect to a boundary between the first pixel
and the second pixel.

[0014] In an exemplary embodiment, the organic light
emitting display apparatus may further include a third pixel
that has third-pixel sub pixels and a fourth pixel that has a
set of fourth-pixel sub pixels, wherein each of the first,
second, third, and fourth pixels shares a border with two
other pixels of the first, second, third, and fourth pixels The
opening may extend continuously across the borders
between the first pixel, the second pixel, the third pixel, and
the fourth pixel so that the first-pixel sub pixels, the second-
pixel sub pixels, and the third-pixel sub pixels, and the
fourth-pixel sub pixels are disposed in the opening.

[0015] In an exemplary embodiment, the organic light
emitting display apparatus may further include a sealing
substrate. The first mirror pattern may be disposed on the
sealing substrate.

[0016] In an exemplary embodiment, the organic light
emitting display apparatus may further include a pixel
defining layer between the first and second light emitting
structures, and between the second and third light emitting
structures, and a black matrix which is disposed on the
sealing substrate in the opening and overlaps the pixel
defining layer.

[0017] In an exemplary embodiment, the first sub pixel
may include a first sub pixel electrode, and the first light
emitting structure may be disposed on the first sub pixel
electrode. The second sub pixel may include, and the second
light emitting structure may be disposed on the second sub
pixel electrode. The third sub pixel may include a third sub
pixel electrode, and the third light emitting structure may be
disposed on the third sub pixel electrode. The first, second,
and third sub pixel electrodes may be connected to first,
second, and third thin film transistors, respectively, and may
not overlap the first, second, and third thin film transistors.
[0018] In an exemplary embodiment, the organic light
emitting display apparatus may further include a thin film
encapsulation layer which is disposed on the first light
emitting structure, the second light emitting structure, and
the third light emitting structure and includes at least one
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inorganic film and at least one organic film, the at least one
of the inorganic film and the at least one of the organic film
being,alternately stacked.

[0019] In an exemplary embodiment, the first mirror pat-
tern may be disposed on the thin film encapsulation layer.
[0020] In an exemplary embodiment, the first mirror pat-
tern may be disposed between the inorganic film and the
organic film of the thin film encapsulation layer.

[0021] In an exemplary embodiment, the organic light
emitting display apparatus may further include a second
mirror layer which is disposed on the first mirror pattern and
disposed in the opening of the first mirror pattern.

[0022] In anexemplary embodiment, the first to third light
emitting structure may share a common layer that continu-
ously extends between a first sub pixel electrode, a second
sub pixel electrode, and a third sub pixel electrode of the
first, second, and third light emitting structures. The com-
mon layer may include a hole injection layer, a hole transfer
layer, an electron transfer layer, and an electron injection
layer.

[0023] A pixel defining layer may be formed on select
parts of the common layer and separate neighboring organic
light emitting layers.

[0024] In an exemplary embodiment, a first sub pixel
electrode may overlap with the first organic light emitting
layer, a second sub pixel electrode may overlap with the
second organic light emitting layer, and a third sub pixel
electrode may overlap with the third organic light emitting
layer. The first to third light emitting structures may further
include an opposite electrode covering the first to third sub
pixels.

[0025] According to an exemplary embodiment of the
inventive concept, an organic light emitting display appa-
ratus includes a base substrate, a first sub pixel electrode
disposed on the base substrate, a second sub pixel electrode
disposed on the base substrate and spaced apart from the first
sub pixel electrode, a pixel defining layer which is opaque
and disposed between the first to third sub pixel electrodes,
and a first mirror pattern overlapping the pixel defining layer
and having an opening. All portions of the first to third sub
pixel electrodes are disposed between the pixel defining
layers are disposed in the opening.

[0026] In an exemplary embodiment, the organic light
emitting display apparatus may further include a plurality of
pixels which are arranged in a matrix form such that at least
two pixels of the plurality of pixels are adjacent to each other
to form a pair of adjacent pixels. Each of the pixels may
include the first to third sub pixels. The opening of the first
mirror pattern may be formed for each of two pixels which
are disposed adjacent to each other. Portions of the first to
third sub pixels of the two adjacent pixels may be disposed
in the opening.

[0027] In an exemplary embodiment, the first sub pixel
electrode maybe disposed adjacent to the second sub pixel
electrode in a second direction. The third sub pixel electrode
may be disposed adjacent to the first sub pixel electrode in
a first direction which crosses the second direction.

[0028] In an exemplary embodiment, the organic light
emitting display apparatus may further include a plurality of
pixels that are arranged in a matrix form such that at least
two pixels of the plurality of pixels are adjacent to each other
to form a pair of adjacent pixels. Each of the pixels may
include the first to third sub pixels. Arrangement of the first
to third sub pixels of one pixel may be symmetric to an
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arrangement of first to third sub pixels of adjacent pixel 1
with respect to a boundary between the adjacent pixels.
[0029] According to an exemplary embodiment of the
inventive concept, an organic light emitting display appa-
ratus includes a plurality of pixels configured to emit light to
display an image, and a mirror pattern defining openings and
configured to reflect light. Each of the pixel includes plu-
rality of sub pixels which emits color light different from
each other. A plurality of sub pixels are disposed in one
opening of the mirror pattern.

[0030] According to the present inventive concept, an
organic light emitting display apparatus includes a pixel
defining layer having black color, and a first mirror pattern
having an opening. A plurality of sub pixels (for example,
first to third sub pixels) are disposed in the opening, so that
distance between openings disposed adjacent to each other
is larger, as compared to a case when each of openings are
formed corresponding to each of the sub pixels. According-
ly,diffraction due to the opening of the first mirror may be
reduced. In addition, each of the opening has relatively large
size, so that align margin may be secured when the base
substrate and the sealing substrate are assembled.

[0031] In addition, the first mirror pattern is disposed not
to overlap the first to third sub pixels which are light
emitting area. Accordingly, aperture ratio is improved com-
pared to a structure which has a minor pattern overlapping
the light emitting area. Thus, display quality may be
improved.

[0032] Inaddition, the pixel defining layer has black color,
so that degradation of display quality due to reflection,
diffraction and scattering of light be reduced although the
pixel defining layer is formed in the opening.

[0033] Inaddition, the organic light emitting display appa-
ratus may obtain desired reflectance by controlling size of
the opening of the first mirror pattern although the size of the
first to third sub pixels is constant.

[0034] In yet another aspect, the inventive concept pet-
tains to an organic light emitting display apparatus that
includes a first pixel having a base substrate and a plurality
of first-pixel sub pixels positioned on the base substrate. The
base substrate is covered by a reflective mirror pattern
except for an opening. The first-pixel sub pixels transmit
light through the opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The above and other features of the inventive
concept will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
accompanying drawings, in which:

[0036] FIG. 1 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept;

[0037] FIG. 2 is a cross-sectional view taken along a line
I-T of FIG. 1,
[0038] FIG. 3 is a cross-sectional view illustrating an

organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept;

[0039] FIG. 4 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept;

[0040] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 4;
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[0041] FIG. 6 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept;

[0042] FIG. 7 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept;

[0043] FIG. 8 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept; and
[0044] FIG. 9 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept.

DETAILED DESCRIPTION

[0045] Hereinafter, the inventive concept will be
explained in detail with reference to the accompanying
drawings.

[0046] FIG. 1 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept. FIG. 2 is
a cross-sectional view taken along a line I-I' of FIG. 1.
[0047] Referring to FIG, 1, the organic light emitting
display apparatus includes a plurality of pixels which are
arranged in a matrix form in a first direction D1 and a second
direction D2 which crosses the first direction D1. A first
pixel PX1 and a second pixel PX2 are described in the
figures.

[0048] The organic light emitting display apparatus
includes a first pixel PX1 and a second pixel PX2. The first
pixel PX1 may include first-pixel sub pixels, which in this
particular case include a first sub pixel SP11, a second sub
pixel PX12 and a third sub pixel SP13. The second pixel
PX2 may include second-pixel sub pixels, which in this
particular case include a first sub pixel SP21, a second sub
pixel PX22 and a third sub pixel SP23. In one embodiment,
the first sub pixel of each pixel (e.g., SP11 and SP21)
generate the same-colored light, the second sub pixel of each
pixel (e.g., SP12 and SP22) generate the same-colored light,
and the third sub pixel of each pixel (e.g., SP13 and SP23)
generate the same-colored light. In one embodiment, the first
sub pixel, second sub pixel, and third sub pixel may generate
lights of red, green, and blue colors, respectively.

[0049] The first pixel PX1 and the second pixel PX2 may
be disposed adjacent to each other.

[0050] The first sub pixel SP11 may emit a first color light.
The second sub pixel SP2 may emit a second color which is
a different color from the color of the first color light. The
third sub pixel SP13 may emit a third color light which is a
different color from the colors of the first and second color
lights. For example, the first color light may be red light, the
second color light may be green light, and the third color
light may be blue light. In an example embodiment, con-
figuration of the sub pixels may be different from what is
described. For example, each of the sub pixels may emit all
or any of red, green, blue, and/or another color light; some
of the sub pixels may emit white color light. The sizes/areas
of the sub pixels SP11, SP12, and SP13 may vary depending
on factors such as the colors of the light.

[0051] The second pixel PX2 may have a structure sub-
stantially the same as the first pixel PX1.

[0052] A first mirror pattern MR1 is formed except in
areas overlapping the first to third sub pixels SP11 through
SP23 of the first and second pixels PX1 and PX2.
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[0053] The first mirror pattern MR1 the first mirror pattern
MR1 may reflect external light. Accordingly, the organic
light emitting display apparatus may work as a mirror
display having display function and mirror function.

[0054] The first mirror pattem MR1 may be disposed
corresponding to all of the plurality of pixels, and define an
opening OP in each of the pixels. In a plan view, the sub
pixels corresponding to each of the pixels may be disposed
in the opening OP. Thus, the first set of sub pixels (i.e., first
to third sub pixels SP11, SP12 and SP13 of the first pixel
PX1 in this example are disposed in the opening OP of the
first mirror pattern MR1 corresponding to the first pixel
PX1. The second set of sub pixels (i.e., first to third sub
pixels SP2, SP22 and SP23 of the second pixel PX2 in this
example) are disposed in an opening OP of the first mirror
pattern MR1 corresponding to the second pixel PX2.

[0055] A pixel defining layer PDL is disposed around and
between the first to third sub pixels SP11 to SP23. A portion
of the pixel defining layer PDL may be exposed by the
opening of the first mirror pattern MR1. Thus, in a plan view,
the first to third sub pixels and the pixel defining layer PDL
may be disposed in the opening OP of the first mirror pattern
MR1.

[0056] The pixel defining layer PDL may be a black pixel
defining layer (black PDL). Thus, the pixel defining layer
PDL may include a black colored material which blocks
light. Accordingly, although the portion of the pixel defining
layer PDL exposed by the opening OP is visible to users, the
pixel defining layer PDL has black color, so that degradation
of display quality due to reflection, diffraction, and/or scat-
tering of light may be prevented.

[0057] Thus, the opening of the first mirror pattern MR1
may be larger than the sub pixel openings of the pixel
defining layer PDL—compared individually or in aggregate
area—which exposes sub pixel electrodes (refers to SPE1,
SPE2 and SPE3 of FIG. 2) of the sub pixels of the corre-
sponding pixel. Thus, the opening OP is larger than any sub
pixel opening of the pixel defining layer PDL disposed in the
opening OP.

[0058] A plurality of sub pixels such as the first to third
sub pixels SP11, SP12 and SP13 are disposed in the opening
OP, so that the distance between openings in the first mirror
pattern MR1 disposed adjacent to each other is larger, as
compared to a case where each of the openings of the mirror
pattern are formed corresponding to each of the sub pixels.
According to the present example embodiment, compared to
a case where each opening of the mirror pattern is formed for
each of the sub pixels, the distance between opening OP in
the first mirror pattern MR1 disposed adjacent to each other
is relatively large, and each of the openings OP in the first
mirror pattern MR1 is relatively large. Thus, diffraction due
to the first mirror pattern MR1 may be reduced. In addition,
each of the openings OP has relatively large size, so that the
base substrate and the sealing substrate can be aligned
within the margin of error upon assembly.

[0059] Inaddition, the first mirror pattern MR1 is disposed
to not overlap the first to third sub pixels SP11 through SP23,
which are light emitting area. Accordingly, aperture ratio is
improved compared to a structure which has a mirror pattern
overlapping the light emitting area. Thus, display quality
may be improved.

[0060] In addition, the pixel defining layer PDL has a
black color, so that degradation of display quality due to
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reflection, diffraction and scattering of light may be reduced
although the pixel defining layer PDL is formed in the
opening OP.

[0061] Inaddition, the organic light emitting display appa-
ratus may obtain desired reflectance by controlling the size
of the opening OP of the first mirror pattern MR1 while the
size of the first to third sub pixels SP11 through SP23
remains constant.

[0062] Referring to FIG. 2, the display apparatus includes
a base substrate 100, a buffer layer 110, a first insulation
layer 120, a second insulation layer 130, a planarization
layer 140, a first thin film transistor TFT1, a second thin film
transistor TFT2, a third thin film transistor TFT3, a first sub
pixel electrode SPE1, a second sub pixel electrode SPE2, a
third sub pixel electrode SPE3, a pixel defining layer PDL,
a first light emitting structure 151, a second light emitting
structure 152, a third light emitting structure 153, an oppo-
site electrode CE, a first mirror pattern MR1, and a sealing
substrate 200. As used herein, a “sub pixel” refers to the
region that includes a sub pixel electrode SPE, a light
emitting structure, and common electrode that are coupled to
emit light. For example, referring to FIG. 2, a first sub pixel
SP11 refers to the region that includes the first sub pixel
electrode SPE1, the first light emitting structure 151, and the
common electrode CE. A layer of the light emitting struc-
tures that is shared by a plurality of sub pixels is herein
referred to as a “common layer.” Although not explicitly
shown, a color filter layer may be part of each sub pixel. The
display apparatus may further include a second mirror layer
MR?2 if necessary.

[0063] The base substrate 100 may include a transparent
insulation substrate. For example, the base substrate 100
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the base substrate 100 may include polyimide-
based resin, acryl-based resin, polyacrylate-based resin,
polycarbonate-based resin, polyether-based resin, sulfonic
acid containing resin, polyethyleneterephthalate-based
resin, etc.

[0064] The buffer layer 110 may be disposed on the base
substrate 100. The buffer layer 110 may prevent diffusion of
metal atoms and/or impurities from the base substrate 100.
Additionally, the buffer layer 110 may adjust heat transfer
rate of a successive crystallization process for first to third
active patterns ACT1, ACT2 and ACTS3, to thereby obtain a
substantially uniform first to third active patterns ACT1,
ACT2 and ACT3. In the case where the base substrate 100
may have a relatively irregular surface, the buffer layer 110
may improve flatness of the surface of the base substrate
100. The buffer layer 110 may be formed using a silicon
compound. For example, the buffer layer 110 may include
silicon oxide (SiOx) silicon nitride (SiNXx), silicon oxyni-
tride (Si0xNy), silicon oxycarbide (SiOxCy), silicon carbon
nitride (SiCxNy), etc. These may be used alone or in a
mixture thereof.

[0065] The first active pattern ACT1 the second active
pattern ACT2 and the third active pattern ACT3 may be
disposed on the buffer layer 110.

[0066] Each of the first to third active patterns ACTI,
ACT2 and ACT3 may include a source area and a drain area
which are impurity-doped areas, and a channel area between
the source area and the drain area.

[0067] The first insulation layer 120 may be disposed on
the buffer layer 110 on which the first to third active patterns
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ACT1, ACT2 and ACTS3 are disposed. The first insulation
layer 130 may include a silicon compound, metal oxide, etc.
For example, the first insulation layer 130 may be formed
using silicon oxide (SiOx), silicon nitride (SiNx), silicon
oxynitride (SiOxNy), aluminum oxide (AlOx), tantalum
oxide (TaOx), hafnium oxide (HfOx), zirconium oxide
(ZrOx), titanium oxide (TiOx), etc. These may be used alone
or in a combination thereof. In example embodiments, the
first insulation layer 120 may be uniformly formed on the
buffer layer 110 along a profile of the first to third active
patterns ACT1, ACT2 and ACT3. Here, the first insulation
layer 120 may have a substantially small thickness, such that
a stepped portion may be formed at a portion of the first
insulation layer 120 adjacent to the first to third active
patterns ACT1, ACT2 and ACT. In some example embodi-
ments, the first insulation layer 120 may have a relatively
large thickness for sufficiently covering the first to third
active patterns ACT1, ACT2 and ACT, so that the first
insulation layer 120 may have a substantially level surface.
[0068] A gate pattern may be disposed on the first insu-
lation layer 120. The gate pattern may include metal, alloy,
conductive metal oxide, a transparent conductive material,
etc.

[0069] The gate pattern may include first to third gate
electrodes GE1, GE2 and GE3 which overlap the first to
third active patterns ACT1, ACT2 and ACT3, respectively,
and a signal line to transmit driving signal for the pixel, such
as a gate line.

[0070] The second insulation layer 130 may be disposed
on the first insulation layer 120 on which the gate pattern is
disposed. The second insulation layer 130 may insulate first
to third source electrodes SE1, SE2 and SE3 and first to third
drain electrodes DE1, DE2 and DE3 from the first to third
gate electrodes GE1, GE2 and GE3, respectively. The sec-
ond insulation layer 130 may be uniformly formed on the
first insulation layer 120 along a profile of the gate pattern.
Here, the second insulation layer 130 may have a substan-
tially small thickness, such that a stepped portion may be
formed at a portion of the second insulation layer 130
adjacent to the gate pattern. The second insulation layer 130
may be formed using a silicon compound. For example, the
second insulation layer 130 may be formed using silicon
oxide, silicon nitride, silicon oxynitride, silicon carbonitride,
silicon oxycarbide, and etc.

[0071] A data pattern may be disposed on the second
insulation layer 130. The data pattern may include the first
to third source electrodes SE1, SE2 and SE3, the first to third
drain electrodes DE1, DE2 and DE3, and a signal line to
transmit driving signal for pixel such as a data line. The first
to third electrodes SE1, SE2 and SE3 may be electrically
connected to the first to third active patterns ACT1, ACT2
and ACT3 through contact holes formed through the first
and second insulation layers 120 and 130, respectively. The
first to third drain electrodes DE1, DE2 and DE3 may be
electrically connected to the first to third active patterns
ACT1, ACT2 and ACT3 through contact holes formed
through the first and second insulation layers 120 and 130,
respectively.

[0072] The first active pattern ACT1, the first gate elec-
trode GE1, the first source electrode SE1 and the first drain
electrode DE1 may be included in the first thin film tran-
sistor TFT1. The second active pattern ACT2, the second
gate electrode GE2, the second source electrode SE2 and the
second drain electrode DE2 may be included in the second
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thin film transistor TFT2. The third active pattern ACT3, the
third gate electrode GE3, the third source electrode SE3 and
the third drain electrode DE3 may be included in the third
thin film transistor TFT3.

[0073] The planarization layer 140 may be disposed on the
second insulation layer 130 on which the first to third thin
film transistors TFT1, TFT2 and TFT3 are disposed. The
planarization layer 140 may have a single-layered structure
or a multi-layered structure including at least two insulation
films. The planarization layer 140 may include photoresist,
acryl-based resin, polyimide-based resin, polyamide-based
resin, siloxane-based resin, etc. These may be used alone or
in a combination thereof. Alternatively, the planarization
layer 140 may include an inorganic material. For example,
the planarization layer 140 may be formed using silicon
oxide, metal, metal oxide and etc.

[0074] The first sub pixel electrode SPE1, the second sub
pixel electrode SPE2, and the third sub pixel electrode SPE3
may be disposed on the planarization layer 140.

[0075] The first sub pixel electrode SPE1 may be con-
nected to the first drain electrode DE1 thorough a contact
hole formed through the planarization layer 140. The first
sub pixel electrode SPE1 may be disposed corresponding to
the first sub pixel SP11.

[0076] The second sub pixel electrode SPE2 may be
connected to the second drain electrode DE2 thorough a
contact hole formed through the planarization layer 140. The
second sub pixel electrode SPE2 may be disposed corre-
sponding to the second sub pixel SP12.

[0077] The third sub pixel electrode SPE3 may be con-
nected to the third drain electrode DE3 thorough a contact
hole formed through the planarization layer 140. The third
sub pixel electrode SPE3 may be disposed corresponding to
the third sub pixel SP13.

[0078] Insome example embodiments, a contact, a plug or
a pad may be formed in the contact hole, and then the first
sub pixel electrode SPE1 may be formed on the contact, the
plug or the pad. Here, the first sub pixel electrode SPE1 may
be electrically connected to the first drain electrode DE1
through the contact, the plug or the pad. The second sub
pixel electrode SPE2 and the third sub pixel electrode SPE3
may have a structure similar to that of the first sub pixel
electrode SPE1.

[0079] The pixel defining layer PDL may be disposed on
the planarization layer 140 on which the first to third sub
pixel electrodes SPE1, SPE2 and SPE3 are disposed. The
pixel defining layer PDL may define openings which expose
the first to third sub pixel electrodes SPE1, SPE2 and SPE3,
respectively. The pixel defining layer PDL may be a black
pixel defining layer (black PDL). Thus, the pixel defining
layer PDL may include opaque material which blocks light
and has black color. For example, the pixel defining layer
PDL may include carbon black, organic insulation material,
and etc.

[0080] The first light emitting structure 151 may be posi-
tioned on the first sub pixel electrode SPE1 exposed by the
opening of the pixel defining layer PDL. The first light
emitting structure 151 may extend on a sidewall of an
opening of the pixel defining layer PDL. The first light
emitting structure 151 may include an organic light emitting
layer (EL), a hole injection layer (HIL), a hole transport
layer (HTL), an electron transport layer (ETL), an electron
injection layer (EIL), etc. Depending on the embodiment,
some or all of these layers may be part of the “common
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layer” that is shared by neighboring sub pixels. In example
embodiments, the hole injection layer, the hole transport
layer, the electron transport layer and the electron injection
layer—and excluding the organic light emitting layer—may
be commonly formed to comprise a common layer corre-
sponding to the plurality of pixels. The first light emitting
structure 151 may be formed using light emitting material
which emits the first color light. In some example embodi-
ments, the organic light emitting layer of the first light
emitting structure 151 may include a plurality of stacked
light emitting materials for generating a red color light, a
green color light and a blue color light to thereby emit a
white color light. These example embodiments may further
include a color filter layer which overlaps the first light
emitting structure 151 and converts the white color light to
change the first color light. Here, the light emitting struc-
tures may be commonly formed corresponding to the plu-
rality of pixels, and each of the pixels may be divided by the
color filter layer.

[0081] The second light emitting structure 152 may be
positioned on the second sub pixel electrode SPE2 exposed
by the opening of the pixel defining layer PDL. The second
light emitting structure 152 may be formed using light
emitting material which emits the second color light. In
some example embodiments, the organic light emitting layer
of the second light emitting structure 152 may include a
plurality of stacked light emitting materials for generating a
red color light, a green color light and a blue color light to
thereby emit a white color light. These example embodi-
ments may further include a color filter layer which overlaps
the second light emitting structure 152 and converts the
white color light to change the second color light.

[0082] The third light emitting structure 153 may be
positioned on the third sub pixel electrode SPE3 exposed by
an opening between neighboring pixel defining layers PDLs.
The third light emitting structure 153 may be formed using
light emitting material that emits the third color light. In
some example embodiments, the organic light emitting layer
of the third light emitting structure 153 may include a
plurality of stacked light emitting materials for generating a
red color light, a green color light and a blue color light to
thereby emit a white color light. These example embodi-
ments may further include a color filter layer which overlaps
the third light emitting structure 153 and converts the white
color light to the third color light.

[0083] The opposite electrode CE may be disposed on the
pixel defining layer PDL and the first to third light emitting
structures 151, 152 and 153. The opposite electrode CE may
include transmissive material when the organic light emit-
ting display apparatus is a top emission type. For example,
the opposite electrode CE may be formed using aluminum,
alloy containing aluminum, aluminum nitride, silver, alloy
containing silver, tungsten, tungsten nitride, copper, alloy
containing copper, nickel, alloy containing nickel, chrome,
chrome nitride, molybdenum, alloy containing molybde-
num, titanium, titanium nitride, platinum, tantalum, tanta-
lum nitride, neodymium, scandium, strontium ruthenium
oxide, zinc oxide, indium tin oxide, tin oxide, indium oxide,
gallium oxide, indium zinc oxide, etc. These may be used
alone or in combination. In example embodiments, the
opposite electrode CE may have a single layer structure or
a multi layer structure, which may include a metal film, an
alloy film, a metal nitride film, a conductive metal oxide film
and/or a transparent conductive film.
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[0084] The sealing substrate 200 pray be disposed on the
opposite electrode CE. The sealing substrate 200 may
include a glass substrate, a quartz substrate, a transparent
resin substrate, etc. Examples of the transparent resin sub-
strate for the sealing substrate 200 may include polyimide-
based resin, acryl-based resin, polyacrylate-based resin,
polycarbonate-based resin, polyether-based resin, sulfonic
acid containing resin, polyethyleneterephthalate-based
resin, etc.

[0085] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
sealing substrate 200. This space may be filled with air or an
inactive gas such as a nitrogen (N,) gas. In some example
embodiments, a protection layer (not illustrated) may be
additionally disposed between the opposite electrode CE and
the sealing substrate 200. Here, the protection layer may
include a resin, for example, photoresist, acryl-based resin,
polyimide-based resin, polyamide-based resin, siloxane-
based resin, etc. These may be used or in a combination
thereof.

[0086] The first mirror pattern MR1 may be disposed on a
surface of the sealing substrate 200 which faces the opposite
electrode CE. The first mirror pattern MR1 defines one
opening OP corresponding to the first to third sub pixels
SP11, SP12 and SP13 of the first pixel PX1, which is one
pixel. The first mirror pattern MR1 may include a material
having high reflectivity such as metal to reflect external
light. For example, the first mirror pattern MR1 may include
aluminum (Al), chrome (Cr), silver (Ag), iron (Fe), platinum
(Pt), mercury (Hg), nickel (Ni), tungsten (W), vanadium (V),
molybdenum (Mo) and ete. In some example embodiments,
the first mirror pattern MR1 may have multi layer structure
having at least one transparent conductive metal oxide layer
and metal layer. For example, the first mirror pattern MR1
may include ITO/Ag/ITO triple layers.

[0087] The opening OP of the first mirror pattern MR1
may be formed to overlap the first to third sub pixels SP11,
SP12 and SP13 of the first pixel PX1. In plan view, the first
to third sub pixels SP11, SP12 and SP13 are disposed in the
opening OP, so that the first mirror pattern MR1 is disposed
to not overlap the first to third sub pixels SP11, SP12 and
SP13.

[0088] Thus, one opening OP of the first mirror pattern
MR1 is formed for each pixel. One opening OP corresponds
to a plurality of sub pixels (first to third sub pixels in this
embodiment) in one pixel.

[0089] The second mirror layer MR2 may be disposed on
the second base substrate 210 on which the first mirror
pattern MR1 is disposed. The second minor layer MR2 may
be formed on the entirety of the sealing substrate 200. The
second mirror layer MR2 may include a material which is
the same as that of the first mirror pattern MR1 or different
from that of the first mirror pattern MR1. Thickness of the
second mirror layer MR2 may be smaller than thickness of
the first mirror pattern MR1. The second mirror layer MR2
may partially reflect and partially transmit external light in
the first to third sub pixels SP11, SP12 and SP13. The second
mirror layer MR2 may include a material having high
reflectivity, such as metal, to reflect external light. For
example, the second mirror layer MR2 may include alumi-
num (Al), chrome (Cr), silver (Ag), iron (Fe), platinum (Pt),
mercury (Hg), nickel (Ni), tungsten (W), vanadium (V),
molybdenum (Mo) and etc. In some example embodiments,
the second mirror layer MR2 may have multi layer structure
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having at least one transparent conductive metal oxide layer
and metal layer. For example, the second mirror layer MR2
may include ITO/Ag/ITO triple layers.

[0090] The second mirror layer MR2 may cover a bound-
ary of the first mirror pattern MR1, so that blurring due to
at scattered reflection at the boundary of the first mirror
pattern MR1 may be decreased. Although the organic light
emitting display apparatus includes the second mirror layer
MR2, the second mirror layer MR2 may be omitted if
necessary.

[0091] FIG. 3 is a cross-sectional view illustrating an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept.

[0092] Referring to FIG. 3, the organic light emitting
display apparatus of the present example embodiment may
be substantially the same as the organic light emitting
display apparatus of FIGS. 1 and 2, except for a thin film
encapsulation layer 300. Thus, any further detailed descrip-
tions concerning the same elements will be omitted.
[0093] The organic light emitting display apparatus may
include a base substrate 100, a buffer layer 110, a first
insulation layer 120, a second insulation layer 130, a pla-
narization layer 140, a first thin film transistor TFT1, a
second thin film transistor TFT?2, a third thin film transistor
TFT3, a first sub pixel electrode SPE1, a second sub pixel
electrode SPE2, third sub pixel electrode SPE3, a pixel
defining layer PDL, a first light emitting structure 151, a
second light emitting structure 152, a third light emitting
structure 153, an opposite electrode CE, the thin film encap-
sulation layer 300, a first mirror pattern MR1 and a second
mirror layer MR2.

[0094] The thin film encapsulation layer 300 is disposed
on the pixel defining layer PDL and the opposite electrode
CE. The thin film encapsulation layer 300 may cover the
entire base substrate 100. In some example embodiments,
the thin film encapsulation layer 300 may cover only a
portion of the base substrate 100

[0095] The thin film encapsulation layer 300 may protect
the opposite electrode CE and the first to third light emitting
structures 151, 152 and 153, from ambient air and moisture.
The thin film encapsulation layer 300 may include an
inorganic film such as silicon oxide or silicon nitride film
and an organic film such as epoxy or polyimide film which
are alternately and repeatedly formed. However, example
embodiments of thin film encapsulation layer 300 may be
not limited thereto, and any structure of transparent thin film
for sealing may be applied. In addition, stacking order of the
inorganic film and the organic film may be changed if
necessary.

[0096] The first mirror pattern MR1 may be disposed on
the thin film encapsulation layer 300. The first mirror pattern
MR1 defines one opening OP corresponding to the first to
third sub pixels SP11, SP12 and SP13 of the first pixel PX1,
which is one pixel. The first mirror pattern MR1 may include
a material having high reflectivity such as metal to reflect
external light.

[0097] The second mirror layer MR2 may be disposed on
the thin film encapsulation layer 300 on which the first
mirror pattern MR1 is disposed. The second mirror layer
MR2 may be formed corresponding to the entirety of the
base substrate 100. The second mirror layer MR2 may
include a material which is the same as that of the first mirror
pattern MR1 or different from that of the first mirror pattern
MRI1. Thickness of the second mirror layer MR2 may be
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smaller than thickness of the first mirror pattern MR1. The
second mirror layer MR2 may partially reflect and partially
transmit external light in the first to third sub pixels SP11,
SP12 and SP13. The second mirror layer MR2 may include
metal.

[0098] Although this embodiment of the inventive concept
includes the second mirror layer MR2, the second mirror
layer MR2 may be omitted if necessary.

[0099] In addition, although the first mirror pattern MR1
and the second mirror layer MR2 are disposed on the thin
film encapsulation layer 300 in the present example embodi-
ment, the first mirror pattern MR1 and the second mirror
layer MR2 may be formed under the thin film encapsulation
layer 300. Thus, the first mirror pattern MR1 and the second
mirror layer MR2 may be formed between the thin film
encapsulation layer 300 and the first to third light emitting
structures 151, 152 and 153. In addition, the first mirror
pattern MR1 and the second mirror layer MR2 may be
formed inside of the thin film encapsulation layer 300. Thus,
the first mirror pattern MR1 and the second mirror layer
MR2 may be formed between the organic and inorganic
films.

[0100] FIG. 4 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept. FIG. 5 is
a cross-sectional view taken along a line I-I' of FIG. 4.
[0101] Referring to FIGS. 4 and 5, the organic light
emitting display apparatus of the present example embodi-
ment may be substantially the same as the organic light
emitting display apparatus of FIGS. 1 and 2, except for a
black matrix BM. Thus, any further detailed descriptions
concerning the same elements will be omitted.

[0102] The organic light emitting display apparatus may
include a base substrate 100, a buffer layer 110, a first
insulation layer 120, a second insulation layer 130, a pla-
narization layer 140, a first thin film transistor TFT1, a
second thin film transistor TF12, a third thin film transistor
TFT3, a first sub pixel electrode SPE1, a second sub pixel
electrode SPE2, a third sub pixel electrode SPE3, a pixel
defining layer PDL, a first light emitting structure 151, a
second light emitting structure 152, a third light emitting
structure 153, an opposite electrode CE, a sealing substrate
200, the black matrix BM, a first mirror pattern MR1 and a
second mirror layer MR2.

[0103] The black matrix BM may be disposed on the
sealing substrate 200. The black matrix BM may be disposed
to overlap the pixel defining layer PDL in an opening OP of
the first mirror pattern MR1. The black matrix BM may
include a light blocking material. The black matrix BM may
define openings corresponding to the first to third light
emitting structures 151, 152 and 153. Thus, the black matrix
BM is disposed in the opening OP of the first mirror pattern
MRI1 where the first to third light emitting structures 151,
152 and 153 are not formed, so that degradation of display
quality due to reflection, diffraction, and scattering of light
near light emitting areas may be reduced.

[0104] The first mirror pattern MR1 may be disposed on
the sealing substrate 200 on which the black matrix BM is
disposed. The second mirror layer MR2 may be disposed on
the sealing substrate 200 on which the black matrix BM and
the first mirror pattern MR1 are disposed.

[0105] Although the black matrix BM is formed on the
sealing substrate 200 on which the first mirror pattern MR1
is formed in the present embodiment, the black matrix BM
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may be formed on the sealing substrate 200 before the first
mirror pattern is formed. Although the present example
embodiment includes the second mirror layer MR2, it may
be omitted if necessary.

[0106] FIG. 6 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept.

[0107] Referring to FIG. 6, the organic light emitting
display apparatus of the present example embodiment may
be substantially the same as the organic light emitting
display apparatus of FIGS. 1 and 2, except for the shapes of
first to third sub pixels and a shape of an opening of a first
mirror pattern. Thus, any further detailed descriptions con-
cerning the same elements will be omitted.

[0108] The organic light emitting display apparatus
include the first pixel PX1 and the second pixel PX2. The
first pixel PX1 may include a first sub pixel SP11, a second
sub pixel SP12, and a third sub pixel SP13. The second pixel
PX2 may include a first sub pixel SP21, a second sub pixel
SP22, and a third sub pixel SP23.

[0109] The first pixel PX1 and the second pixel PX2 may
be disposed adjacent to each other in a first direction D1.
[0110] The first sub pixel SP11 of the first pixel PX1 is
disposed adjacent to the second sub pixel SP12 in a second
direction D2. The third sub pixel SP13 is disposed adjacent
to the first sub pixel SP11 and the second sub pixel SP12 in
the first direction D1. The first sub pixel SP11 and the second
sub pixel SP12 may each be a little less than half the length
of the third sub pixel SP13 in the second direction, such that
the first to third sub pixels SP11, SP12 and SP13 may be
arranged to form a square outline as shown in FIG. 6.
[0111] The second pixel PX2 may be substantially the
same as the first pixel PX1.

[0112] A first mirror pattern MR1 is formed where the first
to third sub pixels SP11 to SP23 of the first and second
pixels PX1 and PX2 are not disposed.

[0113] The first mirror pattern MR1 is formed correspond-
ing to all of the plurality of pixels, and defines one opening
OP for each of the pixel.

[0114] Apixel defining layer PDL may be formed to define
the first to third sub pixels SP11 to SP23. The pixel defining
layer PDL may be a black pixel defining layer (black PDL).
[0115] FIG. 7 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept,

[0116] Referring to FIG. 7, the organic light emitting
display apparatus of the present example embodiment may
be substantially the same as the organic light emitting
display apparatus of FIGS. 1 and 2, except for a shape of an
opening of a first mirror pattern. Thus, any further detailed
descriptions concerning the same elements will be omitted.
[0117] The present example embodiment includes first to
fourth pixels PX1 to PX4 arranged in a square configuration.
The first pixel PX1 may include a set of first-pixel sub pixels
(first sub pixel SP11, a second sub pixel SP12 and a third sub
pixel SP13). The second pixel PX2 may include a set of
second-pixel sub pixels (first sub pixel SP21, a second sub
pixel SP22 and a third sub pixel SP23). The third pixel PX3
may include a set of third-pixel sub pixels (a first sub pixel
SP31, a second sub pixel SP32 and a third sub pixel SP33).
The fourth pixel PX4 may include a set of fourth-pixel sub
pixels (a first sub pixel SP41, a second sub pixel SP42 and
a third sub pixel SP43). Although the number of sub pixels
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in each pixel is shown as three in the example embodiments,
this is not a limitation of the inventive concept.

[0118] The first pixel PX1 and the second pixel PX2 may
be disposed adjacent to each other in a first direction D1. The
third pixel PX3 may be disposed adjacent to the first pixel
PX1 in a second direction D2. The fourth pixel PX4 may be
disposed adjacent to the third pixel PX3 in the first direction
D1, and disposed adjacent to the second pixel PX2 in the
second direction D2.

[0119] A first mirror pattern MR1 is formed where the first
to third sub pixels SP11 to SP43 of the first and fourth pixels
PX1 to PX4 are not disposed.

[0120] The first mirror pattern MR1 is formed correspond-
ing to all of the plurality of pixels, and defines one opening
OP for each of two pixels adjacent to each other in the first
direction D1.

[0121] Here, the first to third sub pixels SP11, SP12 and
SP13 of the first pixel PX1 are not centered in the first pixel
PX1 in the first direction D1. Rather, the positions of the
first, second and third sub pixels SP11, SP12 and SP13 are
shifted toward the second pixel PX2 so that they are dis-
posed close to the boundary between the first pixel PX1 and
the second pixel PX2. The positions of the first to third sub
pixels SP21, SP22 and SP23 of the second pixel PX2 are
also shifted toward the first pixel PX1 such that they are
disposed close to the boundary between the first pixel PX1
and the second pixel PX2. One opening may be formed to
continuously extend across the inter-pixel border and
encompass the sub pixels of the first and second pixels PX1,
PX2. This way, size of the opening OP is reduced as
compared to the case where the sub-pixels are centered
within each pixel. In addition, aperture ratio may be con-
trolled by adjusting a size of the opening OP of the first
mirror pattern MR1 by changing distance between the
boundary and the sub pixels.

[0122] FIG. 8 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept.

[0123] Referring to FIG. 8, the organic light emitting
display apparatus of the present example embodiment may
be substantially the same as the organic light emitting
display apparatus of FIG. 6, except for a shape of an opening
of a first mirror pattern. Thus, any further detailed descrip-
tions concerning the same elements will be omitted.
[0124] A first sub pixel SP11 of a first pixel PX1 is
disposed adjacent to a second sub pixel SP12 in a second
direction D2. A third sub pixel SP13 may be disposed
adjacent to the first sub pixel SP11 and the second sub pixel
SP12 in a first direction D1. As the third sub pixel SP3 is
approximately twice as long as the first and second sub
pixels SP11, SP12 in the second direction D2, the first to
third sub pixels SP11, SP12 and SP13 may be arranged to
form a square outline.

[0125] A third sub pixel SP23 of a second pixel PX2 is
disposed adjacent to a first sub pixel SP21 in the first
direction D1. The first sub pixel SP21 and a second sub pixel
SP22 is disposed adjacent to the second sub pixel SP22 in
the first direction D1. The first sub pixel SP21 and the
second sub pixel SP22 are disposed adjacent to each other in
the second direction D2.

[0126] Thus, the first to third sub pixels SP11, SP12 and
SP13 of the first pixel PX1 and the first to third sub pixels
SP21, SP22 and SP23 of the second pixel PX2 may he
symmetrically disposed with respect to the boundary of the
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first pixel PX1 and the second pixel PX2. A single opening
OP that extends across the boundary between the first pixel
PX1 and the second pixel PX2 may transmit light from sub
pixels SP11, SP12, SP13, SP23, SP22, and SP21.

[0127] A first mirror pattern MR1 is formed where the first
to third sub pixels SP11 to SP23 of the first and second
pixels PX1 and PX2 are not disposed.

[0128] The first mirror pattern MR1 is formed correspond-
ing to all of the plurality of pixels, and defines one opening
OP for each of two pixels adjacent to each other in the first
direction D1.

[0129] Here, the first to third pixels SP11, SP12 and SP13
of the first pixel PX1 are disposed close to boundary of the
first pixel PX1 and the second pixel PX2. The first to third
pixels SP21, SP22 and SP23 of the second pixel PX2 are
also disposed close to the boundary of the first pixel PX1 and
the second pixel PX2. Accordingly, size of the opening OP
may be minimized. In addition, aperture ratio may be
controlled by adjusting a size of the opening OP of the first
mirror pattern MR1 by changing distance between the
boundary and the sub pixels.

[0130] FIG. 9 is a plan view illustrating a pixel of an
organic light emitting display apparatus according to an
exemplary embodiment of the inventive concept.

[0131] Referring to FIG. 9, the organic light emitting
display apparatus of the present example embodiment may
be substantially the same as the organic light emitting
display apparatus of FIG. 8, except for a shape of first to
third sub pixels and a shape of an opening of a first mirror
pattern. Thus, any further detailed descriptions concerning
the same elements will be omitted.

[0132] The present example embodiment includes first to
fourth pixels PX1 to PX4. The first pixel PX1 may include
a first sub pixel SP11, a second sub pixel SP12 and a third
sub pixel SP13. The second pixel PX2 may include a first
sub pixel SP21, a second sub pixel SP22 and a third sub
pixel SP23. The third pixel PX3 may include a first sub pixel
SP31, a second sub pixel SP32 and a third sub pixel SP33.
The fourth pixel PX4 may include a first sub pixel SP41, a
second sub pixel SP42 and a third sub pixel SP43.

[0133] The first pixel PX1 and the second pixel PX2 may
be disposed adjacent to each other in a first direction D1. The
third pixel PX3 may be disposed adjacent to the first pixel
PX1 in a second direction D2. The fourth pixel PX4 may be
disposed adjacent to the third pixel PX3 in the first direction
D1, and disposed adjacent to the second pixel PX2 in the
second direction D2.

[0134] The first to third sub pixels SP11, SP12 and SP13
of the first pixel PX1 and the first to third sub pixels SP21,
SP22 and SP23 of the second pixel PX2 may be symmetri-
cally disposed with respect to the boundary between the first
pixel PX1 and second pixel PX2.

[0135] The first to third sub pixels SP31, SP32 and SP33
of the third pixel PX3 and the first to third sub pixels SP41,
SP42 and SP43 of the fourth pixel PX4 may be symmetri-
cally disposed with respect to the boundary between the
third pixel PX3 and fourth pixel PX4.

[0136] A first pattern MR1 is formed where the first to
third sub pixels SP11 to SP43 of the first to fourth pixels
PX1 to PX4 are not disposed.

[0137] The first mirror pattern MR1 is formed correspond-
ing to all of the plurality of pixels, and defines one opening
OP for each of four pixels adjacent to each other. The sub
pixels of each of the pixels PX1, PX2, PX3, and PX4 are
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shifted in position to be close to where the four pixels meet.
Thus, the first to third sub pixels SP11 to SP43 of the first
to fourth pixels PX1 to PX4 are disposed in one opening OP
that extends into the four pixels.
[0138] According to the present inventive concept, an
organic light emitting display apparatus includes a pixel
defining layer having black color, and a first mirror pattern
having an opening. A plurality of sub pixels (for example,
first to third sub pixels) are disposed in the opening, so that
distance between openings disposed adjacent to each other
is larger, as compared to a case where each of the openings
are formed corresponding to each of the sub pixels. Accord-
ingly, diffraction due to the opening of the first mirror pattern
may be reduced. In addition, each of the opening has a
relatively large size, so that the base substrate and the sealing
substrate are properly aligned during assembly.
[0139] In addition, the first mirror pattern is disposed to
not overlap the first to third sub pixels which form the light
emitting areas. Accordingly, aperture ratio is improved com-
pared to a structure which has a mirror pattern covering the
light emitting area. Thus, display quality may be improved.
[0140] Inaddition, the pixel defining layer has black color,
so that degradation of display quality due to reflection,
diffraction and scattering of light may be reduced although
the pixel defining layer is formed in the opening.
[0141] Inaddition, the organic light emitting display appa-
ratus may obtain desired reflectance by controlling the size
of the opening of the first mirror pattern while the sizes of
the first to third sub pixels remain constant.
[0142] The foregoing is illustrative of the inventive con-
cept and is not to be construed as limiting thereof. Although
a few exemplary embodiments of the inventive concept have
been described, those skilled in the art will readily appre-
ciate that many modifications are possible in the exemplary
embodiments without materially departing from the novel
teachings and advantages of the inventive concept. Accord-
ingly, all such modifications are intended to be included
within the scope of the inventive concept as defined in the
claims. In the claims, means-plus-function clauses are
intended to cover the structures described herein as perform-
ing the recited function and not only structural equivalents
but also equivalent structures. Therefore, it is to be under-
stood that the foregoing is illustrative of the inventive
concept and is not to be construed as limited to the specific
exemplary embodiments disclosed, and that modifications to
the disclosed exemplary embodiments, as well as other
exemplary embodiments, are intended to be included within
the scope of the appended claims. The inventive concept is
defined by the following claims, with equivalents of the
claims to be included therein.
What is claimed is:
1. An organic light emitting display apparatus comprising
a plurality of pixels, each of the pixels comprising:
a first mirror pattern having an opening;
a first sub pixel including a first light emitting structure
positioned to emit first color light through the opening;
a second sub pixel including a second light emitting
structure positioned to emit second color light through
the opening;
a third sub pixel including a third light emitting structure
positioned to emit third color light through the opening.
2. The organic light emitting display apparatus of claim 1,
wherein the first light emitting structure has a first organic
light emitting layer, the second light emitting structure has
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a second organic light emitting layer, and the third light
emitting structure has a third organic light emitting layer,
and wherein the opening extends continuously over the first,
second, and third organic light emitting layers in plan view.

3. The organic light emitting display apparatus of claim 2,
further comprising a pixel defining layer positioned between
the first and second organic light emitting layers, wherein
the pixel defining layer is opaque.

4. The organic light emitting display apparatus of claim 3,
wherein the pixel defining layer comprises carbon black and
organic insulation material.

5. The organic light emitting display apparatus of claim 1,
wherein the first sub pixel, the second sub pixel and the third
sub pixel are arranged in a first direction.

6. The organic light emitting display apparatus of claim 1,
wherein the first sub pixel and the second sub pixel are
disposed adjacent to each other in a second direction which
crosses a first direction, and

the third sub pixel is disposed adjacent to the first and
second sub pixels in the first direction.

7. The organic light emitting display apparatus of claim 1,
wherein the plurality of pixels comprises a first pixel and
second pixel,

wherein the first pixel comprises a set of first-pixel sub
pixels and the second pixel comprises a set of second-
pixel sub pixels,

wherein the opening continuously extends from the first
pixel to the second pixel, so that the first-pixel sub
pixels and the second-pixel sub pixels are disposed in
the opening.

8. The organic light emitting display apparatus of claim 7,
wherein the first-pixel sub pixels and the second-pixel sub
pixels are symmetrically arranged with respect to a bound-
ary between the first pixel and the second pixel.

9. The organic light emitting display apparatus of claim 7,
further comprising a third pixel that has a set of third-pixel
sub pixels and a fourth pixel that has fourth-pixel sub pixels,
wherein the each of the first, second, third, and fourth pixels
shares a border with two other pixels of the first, second,
third, and fourth pixels,

the opening extends continuously across the borders
between the first pixel, the second pixel, the third pixel,
and the fourth pixel so that the first-pixel sub pixels, the
second-pixel sub pixels, the third-pixel sub pixels, and
the fourth-pixel sub pixels are disposed in the opening.

10. The organic light emitting display apparatus of claim
1, further comprising a sealing substrate,

wherein the first mirror pattern is disposed on the sealing
substrate.

11. The organic light emitting display apparatus of claim
10, wherein the first light emitting structure has a first
organic light emitting layer, the second light emitting struc-
ture has a second organic light emitting layer, and the third
light emitting structure has a third organic light emitting
layer, further comprising:

a pixel defining layer separating the first light emitting
structure, the second light emitting structure, and the
third light emitting structure from one another, and

a black matrix which is disposed on the sealing substrate
in the opening and overlaps the pixel defining layer.

12. The organic light emitting display apparatus of claim
1, wherein the first sub pixel comprises a first sub pixel
electrode and the first light emitting structure is disposed on
the first sub pixel electrode,
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the second sub pixel comprises a second sub pixel elec-
trode and the second light emitting structure is disposed
on the second sub pixel electrode,

the third sub pixel comprises a third sub pixel electrode

and the third light emitting structure is disposed on the
third sub pixel electrode,

wherein the first, second, and third sub pixel electrodes

are connected to first, second, and third thin film
transistors, respectively, and do not overlap the first,
second, and third thin film transistors.

13. The organic light emitting display apparatus of claim
1, further comprising a thin film encapsulation layer which
is disposed on the first light emitting structure, the second
light emitting structure, and the third light emitting structure
and comprises at least one inorganic mm and at least one
organic the at least one of the inorganic film and the at least
one of the organic film being alternately stacked.

14. The organic light emitting display apparatus of claim
13, wherein the first mirror pattern is disposed on the thin
film encapsulation layer.

15. The organic light emitting display apparatus of claim
13, wherein the first mirror pattern is disposed between the
inorganic film and the organic film of the thin film encap-
sulation layer.

16. The organic light emitting display apparatus of claim
1, further comprising a second mirror layer which is dis-
posed on the first mirror pattern and disposed in the opening
of the first mirror pattern.

17. The organic light emitting display apparatus of claim
1, wherein the first light emitting structure, the second light
emitting structure, and the third light emitting structure
share a common layer that continuously extends between a
first sub pixel electrode, a second sub pixel electrode, and a
third sub pixel electrode of the first, second, and third light
emitting structures,

wherein the common layer comprises a hole injection

layer, a hole transfer layer, an electron transfer layer,
and an electron injection layer.

18. The organic light emitting display apparatus of claim
17, further comprising a pixel defining layer formed on
select parts of the common layer and separating neighboring
organic light emitting layers.

19. The organic light emitting display apparatus of claim
17, wherein the first sub pixel electrode overlaps with the
first organic light emitting layer the second sub pixel elec-
trode overlaps with the second organic light emitting layer
and the third sub pixel electrode overlaps with the third
organic light emitting layer,

wherein the first light emitting structure, the second light

emitting structure, and the third light emitting structure
further comprises an opposite electrode covering the
first sub pixel, the second sub pixel, and the third sub
pixel.

20. An organic light emitting display apparatus, compris-
ing:

a base substrate;

a first sub pixel electrode disposed on the base substrate;

a second sub pixel electrode disposed on the base sub-

strate and spaced apart from the first sub pixel elec-
trode;

a pixel defining layer which is opaque and disposed

between the first sub pixel electrode, the second sub
pixel electrode, and the third sub pixel electrodes; and
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a first mirror pattern overlapping the pixel defining layer
and having an opening,

wherein all portions of the first sub pixel electrode and the
second sub pixel electrode that are disposed between
the pixel defining layers are disposed in the opening.

21. The organic light emitting display apparatus of claim
20, further comprising a plurality of pixels which are
arranged in a matrix form such that at least two pixels of the
plurality of pixels are adjacent to each other to form a pair
of adjacent pixels, each of the pixels of the plurality of pixels
comprising a first sub pixel, a second sub pixel, and a third
sub pixel,

wherein one opening of the first mirror pattern is formed
for each of two pixels which are disposed adjacent to
each other,

wherein portions of the first sub pixel and second sub
pixel of each pair of adjacent pixels that are disposed in
the opening.

22. The organic light emitting display apparatus of claim
20, wherein the first sub pixel electrode is disposed adjacent
to the second sub pixel electrode in a second direction,
further comprising a third sub pixel electrode that is dis-
posed adjacent to the first sub pixel electrode in a first
direction.

23. The organic light emitting display apparatus of claim
20, further comprising a plurality of pixels which are
arranged in a matrix form such that at least two pixels of the
plurality of pixels are adjacent to each other to form a pair
of adjacent pixels, each of the pixels comprising a first sub
pixel, a second sub pixel, and a third sub pixel,

wherein an arrangement of the first sub pixel, the second
sub pixel, and the third sub pixel of one pixel of the pair
of adjacent pixels is symmetric to an arrangement of
the first sub pixel, the second sub pixel, and the third
sub pixel of another pixel of the pair of adjacent pixels,
with respect to a boundary between the adjacent pixels.

24. An organic light emitting display apparatus, compris-
ing:

a plurality of pixels configured to emit light to display an

image; and

a mirror pattern defining a plurality of openings and
configured to reflect light,

wherein each of the pixels of the plurality of pixels
comprises a plurality of sub pixels which emits color
light of color different from each other,

wherein a plurality of sub pixels are disposed in one
opening of the mirror pattern.

25. An organic light emitting display apparatus compris-

ing:

a first pixel having a base substrate, wherein the base
substrate is covered by a reflective mirror pattern
except for an opening; and

a plurality of first-pixel sub pixels positioned on the base
substrate to transmit light through the opening.

26. The organic light emitting display apparatus of claim
25, wherein each of the first-pixel sub pixels has an organic
light emitting layer and a common layer, further comprising
a pixel defining layer formed between organic light emitting
layers of neighboring first-pixel sub pixels, such that the
pixel defining layer and organic light emitting layers of the
plurality of first-pixel sub pixels are aligned with the open-
ing,

27. The organic light emitting display apparatus of claim
25, wherein the pixel defining layer overlaps the common
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layer in the opening, the common layer including at least one
of a hole injection layer, a hole transport layer, an electron
transport layer, and an electron injection layer.

28. The organic light emitting display apparatus of claim
25, further comprising a second pixel adjacent to the first
pixel and having a plurality of second-pixel sub pixels,
wherein the second pixel is partially covered with the
reflective mirror pattern and the opening extends across a
boundary between the first and second pixels to transmit
light from the first-pixel sub pixels and the second-pixel sub
pixels.

29. The organic light emitting display apparatus of claim
28, wherein the first-pixel sub pixels and the second-pixel
sub pixels are positioned off-center in the first pixel and the
second pixel, respectively, closer to the boundary between
the first and second pixels.
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