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TRANSPARENT ORGANIC LIGHT
EMITTING DISPLAY APPARATUS AND
METHOD OF MANUFACTURING THE SAME

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2015-0044741,
filed on Mar. 31, 2015, the disclosure of which is incorporated
by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Example embodiments of the inventive concept
relate to a display apparatus and a method of manufacturing
the display apparatus. More particularly, example embodi-
ments of the inventive concept relate to a transparent organic
light emitting display apparatus and a method of manufactur-
ing the display apparatus.

[0004] 2. Description of the Related Art

[0005] 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 the light of which wavelength
depends on an organic material included in the OLED. For
example, the OLED includes the organic material corre-
sponding 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.

[0006] Recently, a transparent display apparatus which can
display an image and pass external light has been actively
developed. The transparent display apparatus may transmit
the external light, so that users may see an object which is
disposed behind the transparent display apparatus.

[0007] Here, elements disposed near a transparent window
may cause reflection of the external light, so that sharpness of
a transmitted image may be decreased.

SUMMARY

[0008] Example embodiments provide a transparent
organic light emitting display apparatus capable of improving
sharpness of a transmitted image.

[0009] Example embodiments also provide a method of
manufacturing the transparent organic light emitting display
apparatus.

[0010] According to some example embodiments, a trans-
parent organic light emitting display apparatus include a base
substrate, a light blocking pattern disposed on the base sub-
strate, a thin film transistor disposed on the base substrate, a
first electrode disposed on the base substrate and electrically
connected to the thin film transistor, a pixel defining layer
disposed on the base substrate and overlapping the first light
blocking pattern, a second electrode disposed on the base
substrate, a light emitting structure disposed between the first
electrode and the second electrode, and a second light block-
ing pattern overlapping the first light blocking pattern. The
first light blocking pattern defines a first opening. The second
light blocking pattern defines a second opening which over-
laps the first opening. The pixel defining layer defines a third
opening which overlaps the first and second openings config-
ured to pass external light through the first to third openings.
[0011] Inexample embodiments, a width of the first open-
ing may be smaller than a width of the third opening. A width
of the second opening may be smaller than a width of the third
opening.

Oct. 6, 2016

[0012] In example embodiments, the width of the first
opening may be substantially same as the width of the second
opening.

[0013] Inexampleembodiments,a gap between a boundary
of the first opening and a boundary of the third opening may
be about 1 um to about 5 pm in a plan view. A gap between a
boundary of the second opening and a boundary of the third
opening may be about 1 um to about 5 wm in a plan view.
[0014] In example embodiments, the gap between the
boundary of the first opening and the boundary of the third
opening may be uniform.

[0015] In example embodiments, the first light blocking
pattern may be disposed opposite to the thin film transistor
with respect to the base substrate.

[0016] In example embodiments, the transparent organic
light emitting display apparatus may further include a third
light blocking pattern disposed on the pixel defining layer a
and spaced apart from the light emitting structure. The third
light blocking pattern may define a fourth opening which
covers a boundary of the third opening and overlap the first
and second openings.

[0017] Inexample embodiments, a width of the first open-
ing may be smaller than a width of the fourth opening. A
width of the second opening may be smaller than a width of
the fourth opening.

[0018] In example embodiments, the transparent organic
light emitting display apparatus may further include a color
filter disposed on the second electrode. The second light
blocking pattern may make contact with the color filter.
[0019] In example embodiments, the transparent organic
light emitting display apparatus may further include a sealing
substrate. The color filter and the second light blocking pat-
tern may be disposed on the sealing substrate.

[0020] In example embodiments, the transparent organic
light emitting display apparatus may further include a buffer
layer covering the base substrate. The buffer layer may be
disposed between the base substrate and the thin film transis-
tor. The first light blocking pattern may be disposed between
the buffer layer and the base substrate.

[0021] In example embodiments, the transparent organic
light emitting display apparatus may further include a first
insulation layer disposed on the buffer layer and a second
insulation layer disposed on the first insulation layer. The first
and second insulation layers may define an opening where the
first to third openings are overlapped each other.

[0022] In example embodiments, the transparent organic
light emitting display apparatus may further include a thin
film encapsulation layer including a plurality of organic films
and inorganic films which are alternately stacked, and a color
filter disposed on the thin film encapsulation layer and over-
lapping the light emitting structure. The second light blocking
pattern may be disposed on the thin film encapsulation layer
and configured to expose the color filter.

[0023] In example embodiments, the first light blocking
pattern may make contact with the base substrate.

[0024] According to some example embodiments, a
method of manufacturing a transparent organic light emitting
display apparatus include forming a first light blocking pat-
tern on a base substrate, forming a thin film transistor on the
base substrate, forming a pixel defining layer on the base
substrate on which the thin film transistor is formed, forming
a light emitting structure on the base substrate on which the
pixel defining layer is formed, and forming a second light
blocking pattern overlapping the pixel defining layer. The first
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light blocking pattern defines a first opening. The second light
blocking pattern defines a second opening which overlaps the
first opening. The pixel defining layer defines a third opening
which overlaps the first and second openings. The first to third
openings are configured to pass external light therethrough.
[0025] In example embodiments, the method may further
include forming a third light blocking pattern on the pixel
defining layer before forming the light emitting structure. The
third light blocking pattern may be spaced apart from the light
emitting structure.

[0026] In example embodiments, the method may further
include a color filter overlapping the light emitting structure
before forming the second light blocking pattern.

[0027] In example embodiments, the method may further
include forming a buffer layer on the base substrate on which
the first light blocking pattern is formed before forming the
thin film transistor.

[0028] In example embodiments, the first light blocking
pattern may be formed by attaching a light blocking film on
the base substrate.

[0029] According to some example embodiments, a trans-
parent organic light emitting display apparatus includes a
transparent window configured to pass external light there-
through and a pixel configured to display an image. The
transparent organic light emitting display apparatus includes
a first light blocking pattern defining a first opening corre-
sponding to the transparent window, a second light blocking
pattern overlapping the first light blocking pattern, and an
opaque elements disposed between the first light blocking
pattern and the second light blocking pattern. The second
light blocking pattern defines a second opening overlapping
the first opening. The opaque elements define a third opening
overlapping the first opening and the second opening. The
third opening is substantially larger than the first opening and
the second opening.

[0030] Therefore, a transparent organic light emitting dis-
play apparatus may include a pixel defining layer, a first light
blocking pattern and a second light blocking pattern. A
boundary of the pixel defining layer may be covered by the
first light blocking pattern and the second light blocking
pattern, so that reflection of external light passing a transpar-
ent window by elements of the transparent organic light emit-
ting display apparatus may be decreased. Thus, quality of a
transmitted image by the external light may be improved.
[0031] In addition, the transparent organic light emitting
display apparatus may include a third light blocking pattern
disposed on boundary side surfaces of an opening of the pixel
defining layer which corresponds to the transparent window.
Reflection of external light passing the transparent window
by the elements of the transparent organic light emitting
display apparatus may be decreased by the first to third light
blocking patterns. Thus, quality of a transmitted image by the
external light may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other features of the inventive con-
cept will become more apparent by describing in detail
example embodiments thereof with reference to the accom-
panying drawings, in which:

[0033] FIG. 1is a plan view illustrating a pixel of a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept;

[0034] FIG.2isacross-sectional view takenalong aline I-I'
of F1G. 1,
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[0035] FIG. 3 is a cross-sectional view illustrating a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept;

[0036] FIG. 4 is a cross-sectional view illustrating a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept;

[0037] FIG. 5 is a cross-sectional view illustrating a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept;

[0038] FIGS.6A, 6B, 6C, 6D, 6E, 6F, 6G 6H, 6] and 6] are
cross-sectional views illustrating a method of manufacturing
the transparent organic light emitting display apparatus of
FIG. 2;

[0039] FIGS. 7A, 7B, 7C, 7D and 7E are cross-sectional
views illustrating a method of manufacturing the transparent
organic light emitting display apparatus of FIG. 3;

[0040] FIGS. 8A, 8B, 8C and 8D are cross-sectional views
illustrating a method of manufacturing the transparent
organic light emitting display apparatus of FIG. 4;

[0041] FIGS.9A and 9B are cross-sectional views illustrat-
ing another method of manufacturing the transparent organic
light emitting display apparatus of FIG. 4; and

[0042] FIGS. 10A, 10B, 10C, 10D and 10E are cross-sec-
tional views illustrating a method of manufacturing the trans-
parent organic light emitting display apparatus of FIG. 5.

DETAILED DESCRIPTION

[0043] Hereinafter, the inventive concept will be explained
in detail with reference to the accompanying drawings.
[0044] FIG. 1is a plan view illustrating a pixel of a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept.

[0045] Referring to FIG. 1, the transparent organic light
emitting display apparatus may include a plurality of pixels.
Each of plurality of pixels may include a transparent window
W and a plurality of sub-pixels. According to the present
example embodiment, each of the plurality of pixels of the
transparent organic light emitting display apparatus may
include the transparent window W, a first sub-pixel SP1, a
second sub-pixel SP2 and a third sub-pixel SP3.

[0046] Each of the first to third light emitting portions (re-
fers to 170 of FIG. 2) may be disposed corresponding to each
of the first to third sub-pixels SP1 to SP3, respectively.
[0047] The first light emitting portion, the second light
emitting portion and the third light emitting portion may emit
lights having different colors according to driving of the
pixels of the transparent organic light emitting display appa-
ratus. For example, the first light emitting portion may emit
red light, the second light emitting portion may emit green
light, and the third light emitting portion may emit blue light.
[0048] The transparent window W may pass external light,
so that users may see an object behind the transparent organic
light emitting display apparatus through the transparent win-
dow W.

[0049] A pixel defining layer 160 is disposed on a first base
substrate 100. A second light blocking pattern 210 (painted in
gray) which is disposed on a second base substrate 200 may
define the transparent window W and the first to third sub-
pixels SP1 to SP3. Thus, an opening formed through the
second light blocking pattern 210 may define the transparent
window W, and the opening may have a width which is second
length 1.2 in a first direction.
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[0050] An opening formed through the pixel defining layer
160 may have a width which is a third length L3 in the first
direction.

[0051] The second length .2 may be smaller than the third
length L3. Thus, the opening formed through the second light
blocking pattern 210 may be smaller than the opening formed
through the pixel defining layer 160 in the first direction. The
opening formed through the second light blocking pattern
210 may be smaller than the opening formed through the pixel
defining layer 160 in the second direction. The second direc-
tion may be substantially perpendicular to the first direction.
[0052] Accordingly, a boundary of the pixel defining layer
160 may be covered by the second light blocking pattern 210.
Thus, reflection of the external light, which passes the trans-
parent window W, due to elements of the transparent organic
light emitting display apparatus may be decreased, so that
quality of a transmitted image by the external light may be
improved.

[0053] In addition, an opening formed through a first light
blocking pattern 110 disposed on the first base substrate 100
(refers to 110 of FIG. 2) may define the transparent window
W, and the opening may have a width which is first length
(refers to L1 of FIG. 2) in the first direction.

[0054] The first length .1 may be smaller than the third
length 3. Thus, the opening formed through the first light
blocking pattern may be smaller than the opening formed
through the pixel defining layer 160. The opening formed
through the first light blocking pattern 110 may have a shape
substantially same as the opening formed through the second
light blocking pattern 210. In addition, in consideration of the
alignment error between the first base substrate 100 and the
second base substrate 200, the opening formed through the
second light blocking pattern 210 may be smaller than the
opening formed through the first light blocking pattern 110.
Contrary, the opening formed through the first light blocking
pattern may be smaller than the opening formed through the
second light blocking pattern 210.

[0055] Accordingly, the boundary of the pixel defining
layer 160 may be covered by the first light blocking pattern.
Thus, reflection of the external light, which passes the trans-
parent window W, due to elements of the transparent organic
light emitting display apparatus may be decreased, so that
quality of a transmitted image by the external light may be
improved. Although the pixel includes the transparent win-
dow W and sub-pixels in the present example embodiment, it
is not to be construed as limited to this specific example
embodiment. In one example embodiment, a pixel may
include a plurality of transparent windows and a plurality of
sub-pixels. In one example embodiment, a transparent win-
dow of a pixel may be connected to a transparent window of
adjacent pixel.

[0056] FIG.2isacross-sectional view takenalong aline I-I'
of FIG. 1.
[0057] Referring to FIG. 2, the transparent organic light

emitting display apparatus may include a base substrate 100,
a firstlight blocking pattern 110, a bufferlayer 120, a thin film
transistor TFT, a first insulation layer 130, a gate pattern GP,
a second insulation layer 140, a data pattern DP, a third
insulation layer 150, a first electrode EL1, a pixel defining
layer 160, a light emitting structure 170, a second electrode
EL2, a sealing substrate 200, a second light blocking layer
210, and a color filter CF.

[0058] The base substrate 100 may include a transparent
insulation substrate. For example, the base substrate 100 may
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include a glass substrate, a quartz substrate, a transparent
resin substrate, etc. Examples of the transparent resin sub-
strate for the base substrate 100 may include polyimide-based
resin, acryl-based resin, polyacrylate-based resin, polycar-
bonate-based resin, polyether-based resin, sulfonic acid con-
taining resin, polyethyleneterephthalate-based resin, etc.
[0059] The first light blocking pattern 110 may be disposed
on the base substrate 100. The first light blocking pattern 110
may block light. The first light blocking pattern 110 may
include organic material or inorganic material which can
block light. For example, the first light blocking pattern 110
may be a black matrix pattern including chrome.

[0060] The first light blocking pattern 110 may define an
opening corresponding to a transparent window W. The open-
ing may have a first length L1 in a first direction. In addition,
the first light blocking pattern 110 may form an opening
corresponding to afirst sub-pixel SP1, a second sub-pixel SP2
and a third sub-pixel SP3.

[0061] The buffer layer 120 may be disposed on the base
substrate 100 on which the first light blocking pattern 110 is
disposed. The buffer layer 120 may prevent diffusion of metal
atoms and/or impurities from the base substrate 100. Addi-
tionally, the buffer layer 120 may adjust heat transfer rate of
asuccessive crystallization process for an active pattern ACT,
to thereby obtaining a substantially uniform active pattern
ACT. In case that the base substrate 100 may have a relatively
uneven surface, the buffer layer 120 may improve flatness of
the surface of the base substrate 100. The buffer layer 120
may be formed using a silicon compound. For example, the
buffer layer 120 may include silicon oxide (SiOx), silicon
nitride (SiNx), silicon oxynitride (SiOxNy), silicon oxycar-
bide (SiOxCy), silicon carbon nitride (SiCxNy), etc. These
may be used alone or in a combination thereof. The buffer
layer 120 may have a single layer structure or a multi layer
structure. For example, the buffer layer 120 may have a
single-layered structure including a silicon oxide film, a sili-
con nitride film, a silicon oxynitride film, a silicon oxycarbide
film or a silicon carbon nitride film. Alternatively, the buffer
layer 120 may have a multilayered structure including at least
two of a silicon oxide film, a silicon nitride film, a silicon
oxynitride film, a silicon oxycarbide film, a silicon carbon
nitride film, etc.

[0062] The active pattern ACT may be disposed on the
buffer layer 120. The active pattern ACT may include silicon
(Si). In another example embodiment, the active pattern ACT
may include a oxide semiconductor containing a binary com-
pound (ABx), a ternary compound (ABxCy) and/or a quater-
nary compound (ABxCyDz). For example, the active pattern
ACT may include indium (In), zinc (Zn), gallium (Ga), stan-
num (Sn), titanium (Ti), aluminum (Al), hafnium (Hf), zirco-
nium (Zr) and/or magnesium (Mg).

[0063] Thefirstinsulationlayer 130 may be disposed onthe
buffer layer 120 on which the active pattern ACT is disposed.
The first insulation layer 130 may include a silicon com-
pound, 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
(AIOX), tantalum oxide (TaOx), hafnium oxide (HfOx), zir-
conium oxide (ZrOx), titanium oxide (TiOx), etc. These may
be used alone orina combination thereof. In addition, the first
insulation layer 130 may have a single layer structure or a
multi layer structure including the silicon oxide and/or the
silicon nitride. In example embodiments, the first insulation
layer 130 may be uniformly formed on the buffer layer 120
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along a profile of the active pattern ACT. Here, the first
insulation layer 130 may have a substantially small thickness,
such that a stepped portion may be formed at a portion of the
firstinsulation layer 130 adjacent to the active pattern ACT. In
some example embodiments, the first insulation layer 130
may have a relatively large thickness for sufficiently covering
the active pattern ACT, so that the first insulation layer 130
may have a substantially even surface.

[0064] The gate pattern GP may be disposed on the first
insulation layer 130. The gate pattern GP may include metal,
metal alloy, conductive metal oxide, a transparent conductive
material, etc. For example, the gate pattern GP may be formed
using aluminum (Al), alloy containing aluminum, aluminum
nitride (AINX), silver (Ag), alloy containing silver, tungsten
(W), tungsten nitride (WNx), copper (Cu), alloy containing
copper, nickel (Ni), alloy containing nickel, chrome (Cr),
chrome nitride (CrNx), molybdenum (Mo), alloy containing
molybdenum, titanium (T1), titanium nitride (TiNx), plati-
num (Pt), tantalum (Ta), tantalum nitride (TaNx), neodymium
(Nd), scandium (Sc), strontium ruthenium oxide (SRO), zinc
oxide (ZnOx), indium tin oxide (ITO), tin oxide (SnOx),
indium oxide (InOx), gallium oxide (GaOx), indium zinc
oxide (IZO), etc. These may be used alone or in acombination
thereof. In example embodiments, the gate pattern GP may
have a single layer structure or a multi layer structure, which
may include a metal film, a metal alloy film. a metal nitride
film, a conductive metal oxide film and/or a transparent con-
ductive film.

[0065] The gate pattern GP may include a gate electrode
GE overlapping the active pattern ACT, a signal line to trans-
mit driving signal for pixel, and a storage electrode.

[0066] The second insulation layer 140 may disposed on
the first insulation layer 130 on which the gate pattern GP is
disposed. The second insulation layer 140 may have a single-
layered structure or a multi-layered structure including at
least two insulation films. The second insulation layer 140
may be formed using an organic material. For example, the
second insulation 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 second insulation
layer 140 may include an inorganic material. For example, the
second insulation layer 140 may be formed using silicon
oxide, silicon nitride, silicon oxynitride, silicon oxycarbide,
aluminum oxide, titanium oxide, tantalum oxide, magnesium
oxide, zinc oxide, hafnium oxide, zirconium oxide, titanjum
oxide, etc. These may be used alone or in a mixture thereof.
[0067] The second insulation layer 140 may have an open-
ing corresponding to the transparent window W.

[0068] The data pattern DP may be disposed on the second
insulation layer 140. The data pattern DP may include metal,
metal alloy, conductive metal oxide, a transparent conductive
material, etc. For example, the gate pattern GP may be formed
using aluminum (Al), alloy containing aluminum, aluminum
nitride (AINX), silver (Ag), alloy containing silver, tungsten
(W), tungsten nitride (WNXx), copper (Cu), alloy containing
copper, nickel (Ni), alloy containing nickel, chrome (Cr),
chrome nitride (CrNx), molybdenum (Mo), alloy containing
molybdenum, titanium (T1), titanium nitride (TiNx), plati-
num (Pt), tantalum (Ta), tantalum nitride (TaNx), neodymium
(Nd), scandium (Sc), strontium ruthenium oxide (SRO), zinc
oxide (ZnOx), indium tin oxide (ITO), tin oxide (SnOx),
indium oxide (InOx), gallium oxide (GaOx), indium zinc
oxide (IZ0), etc. These may be used alone or in acombination
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thereof. In example embodiments, the data pattern DP may
have a single layer structure or a multi-layer structure, which
may include a metal film, a metal alloy film, a metal nitride
film, a conductive metal oxide film and/or a transparent con-
ductive film.

[0069] The data pattern DP may include source electrode
SE, a drain electrode DE, a signal line to transmit driving
signal for pixel and a storage electrode. The source electrode
SE may be electrically connected to the active pattern ACT
through a contact hole formed through the first insulation
layer 130 and the second insulation layer 140. The drain
electrode DE may be electrically connected to the active
pattern ACT through a contact hole formed through the first
insulation layer 130 and the second insulation layer 140.
[0070] The active pattern ACT, the gate electrode GE, the
source electrode SE and the drain electrode DE may compose
the thin film transistor TFT.

[0071] The third insulation layer 150 may be disposed on
the second insulation layer 140 on which the thin film tran-
sistor TFT is disposed. The third insulation layer 150 may
have a single-layered structure or a multi-layered structure
including at least two insulation films. The third insulation
layer 150 may be formed using an organic material. For
example, the third insulation layer 140 may include photore-
sist, 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 third
insulation layer 150 may include an inorganic material. For
example, the third insulation layer 150 may be formed using
silicon oxide, silicon nitride, silicon oxynitride, silicon oxy-
carbide, aluminum oxide, titanium oxide, tantalum oxide,
magnesium oxide, zinc oxide, hafnium oxide, zirconium
oxide, titanium oxide, etc. These may be used alone or in a
mixture thereof.

[0072] The third insulation layer 150 may have an opening
corresponding to the transparent window W.

[0073] The first electrode EL1 may be disposed on the third
insulation layer 150. The first electrode EL1 may be electri-
cally connected to the drain electrode DE through a contact
hole formed through the third insulation layer 150.

[0074] The first electrode EL1 may include a reflective
material or a transmissive material in accordance with the
emission type of the display apparatus. For example, the first
electrode EL1 may be formed using aluminum, alloy contain-
ing aluminum, aluminum nitride, silver, alloy containing sil-
ver, tungsten, tungsten nitride, copper, alloy containing cop-
per, nickel, alloy containing nickel, chrome, chrome nitride,
molybdenum, alloy containing molybdenum, titanium, tita-
nium nitride, platinum, tantalum, tantalum nitride, neody-
mium, 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 a
combination thereof. In example embodiments, the first elec-
trode EL1 may have a single layer structure or a multi-layer
structure, which may include a metal film, a metal alloy film,
a metal nitride film, a conductive metal oxide film and/or a
transparent conductive film.

[0075] The pixel defining layer 160 may be disposed on the
third insulation layer 150 on which the first electrode EL1 is
disposed. The pixel defining layer 160 may include an organic
material or an inorganic material. For example, the pixel
defining layer 160 may be formed using photoresist, acryl-
based resin, polyacryl-based resin, polyimide-based resin, a
silicon compound, etc.
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[0076] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes, and an opening corresponding to a pixel
area in which light is emitted such as a first pixel area SP1, a
second sub-pixel SP2 and a third sub-pixel SP3. The pixel
defining layer 160 may overlap the first light blocking pattern
110 in a plan view. The opening which corresponds to the
transparent window W may have a third length L3 in the first
direction.

[0077] Thelight emitting structure 170 may be disposed on
the first electrode EL1 exposed by the opening of the pixel
defining layer 160. The light emitting structure 170 may
extend on a sidewall of the opening of the pixel defining layer
160. The light emitting structure 170 may be formed by a laser
induced thermal imaging process, a printing process, etc. The
light emitting structure 170 may include an organic light
emitting layer (EL), a hole injection layer (HIL), a hole trans-
fer layer (HTL), an electron transfer layer (ETL), an electron
injection layer (EIL), etc. In example embodiments, a plural-
ity of organic light emitting layers may be formed using light
emitting materials for generating different colors of light such
as ared color of light (R), a green color of light (G) and a blue
color of light (B) in accordance with color pixels of the
display device. In some example embodiments, the organic
light emitting layer of the of the light emitting structure 170
may include a plurality of stacked light emitting materials for
generating a red color of light, a green color of light and a blue
color of light to thereby emitting a white color of light.
[0078] The second electrode EL.2 may be disposed on the
light emitting structure 170 and the pixel defining layer 160.
The second electrode EL2 may include a transmissive mate-
rial or a reflective material in accordance with the emission
type of the display device. For example, the second electrode
EL2 may be formed using aluminum, alloy containing alu-
minum, aluminum nitride, silver, alloy containing silver,
tungsten, tungsten nitride, copper, alloy containing copper,
nickel, alloy containing nickel, chrome, chrome nitride,
molybdenum, alloy containing molybdenum, titanium, tita-
nium nitride, platinum, tantalum, tantalum nitride, neody-
mium, 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 a
combination thereof. In example embodiments, the second
electrode FL.2 may also have a single layer structure or amulti
layer structure, which may include a metal film, a metal alloy
film, a metal nitride film, a conductive metal oxide film and/or
a transparent conductive film.

[0079] The sealing substrate 200 may be disposed facing
the base substrate 100. The sealing substrate 200 may include
transparent material and be configured to prevent ambient air
and moisture from permeating into the transparent organic
light emitting display apparatus. The sealing substrate 200
may be combined to the base substrate 100 to seal space
between the base substrate 100 and the sealing substrate 200
by asealing agent. A desiccant or a filler may be filled into the
space 180.

[0080] The second light blocking pattern 210 may be dis-
posed on the sealing substrate 200. The second light blocking
pattern 210 may include organic material or inorganic mate-
rial which can block the light. For example, the second light
blocking pattern 210 may be a black matrix pattern including
chrome. The second light blocking pattern 210 may define an
opening corresponding to the first sub-pixel SP1, a second
sub-pixel SP2 and a third sub-pixel SP3 and an opening
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corresponding to the transparent window W. The opening
corresponding to the transparent window W may have a sec-
ond length 1.2 in the first direction.

[0081] Thesecond length .2 and the first length 1.1 may be
smaller than the third length 1.3. Thus, the opening formed
through the first light blocking pattern 110 and the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the pixel defining
layer 160. The opening formed through the first light blocking
pattern 110 may have substantially same shape as the opening
formed through the second light blocking pattern 210. In
addition, in consideration with alignment error between the
first substrate 100 and the second substrate 200, the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the first light block-
ing pattern 110. On the other hand, the opening formed
through the first light blocking pattern 110 may be smaller
than the opening formed through the second light blocking
pattern 210.

[0082] A boundary of the pixel defining layer 160 may be
covered by the second light blocking pattern 210 and the first
light blocking pattern 110, so that reflection of external light
passing the transparent window W by the elements of the
transparent organic light emitting display apparatus may be
decreased. Thus, quality of a transmitted image by the exter-
nal light may be improved.

[0083] The color filter CF may be disposed on the sealing
substrate 200 on which the second light blocking pattern 210
is disposed. In one example embodiment, the color filter CF
may include first to third color filters. In this case, the first
color filter may be a red color filter, the second color filter may
be a green color filter, and the third color filter may be a blue
color filter. The first to third color filters may be disposed
corresponding to the first to third sub-pixels, respectively.
Each of the color filters may have a color substantially same
as a luminous color of corresponding light emitting structure
170. Accordingly, the display apparatus may have improved
contrast. The color filter CF may be omitted depending on the
light emitting portions used. For example, when the light
emitting portions in the first subpixel SP1, the second sub-
pixel SP2 and the third subpixel SP3 emit primary colors, for
example, a red color, a green color and a blue color, respec-
tively, the color filters may be omitted.

[0084] FIG. 3 is a cross-sectional view illustrating a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept.

[0085] Referring to FIG. 3, the transparent organic light
emitting display apparatus may be substantially same as the
transparent organic light emitting display apparatus of FIG. 2,
except for a first light blocking pattern and a second light
blocking pattern. Thus, any further detailed descriptions con-
cerning the same elements will be omitted.

[0086] The transparent organic light emitting display appa-
ratus may include a base substrate 100, a first light blocking
pattern 110, a buffer layer 120, a thin film transistor TFT, a
first insulation layer 130, a gate pattern GP, a second insula-
tion layer 140, a data pattern DP, a third insulation layer 150,
a first electrode EL1, a pixel defining layer 160, a third light
blocking pattern 165, a light emitting structure 170, a second
electrode EL2, a sealing substrate 200, a second light block-
ing layer 210, and a color filter CF.

[0087] The base substrate 100 may include a transparent
insulation substrate.
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[0088] The first light blocking pattern 110 may be disposed
on the base substrate 100. The first light blocking pattern 110
may block light. The first light blocking pattern 110 may
include organic material or inorganic material which can
block the light. For example, the first light blocking pattern
110 may be a black matrix pattern including chrome.

[0089] The first light blocking pattern 110 may define an
opening corresponding to a transparent window W. The open-
ing may havea first length L1 in a first direction. The first light
blocking pattern 110 may be formed to cover an area of the
TFT, the gate pattern GP, the data pattern DP and the light
emitting pattern 170 in a plan view which may be disposed on
the first light blocking pattern 110.

[0090] The buffer layer 120 may be disposed on the base
substrate 100 on which the first light blocking pattern 110 is
disposed.

[0091] The active pattern ACT may be disposed on the
buffer layer 120.

[0092] Thefirstinsulationlayer 130 may be disposed on the
buffer layer 120 on which the active pattern ACT is disposed.
[0093] The gate pattern GP may be disposed on the first
insulation layer 130. The gate pattern GP may include a gate
electrode GE overlapping the active pattern ACT, a signal line
to transmit driving signal for pixel, and a storage electrode.
[0094] The second insulation layer 140 may disposed on
the first insulation layer 130 on which the gate pattern GP is
disposed.

[0095] The data pattern DP may be disposed on the second
insulation layer 140. The data pattern DP may include source
electrode SE, a drain electrode DE, a signal line to transmit
driving signal for pixel and a storage electrode.

[0096] The active pattern ACT, the gate electrode GE, the
source electrode SE and the drain electrode DE may compose
the thin film transistor TFT.

[0097] The third insulation layer 150 may be disposed on
the second insulation layer 140 on which the thin film tran-
sistor TFT is disposed.

[0098] The first electrode EL1 may be disposed on the third
insulation layer 150. The first electrode EL1 may be electri-
cally connected to the drain electrode DE through a contact
hole formed through the third insulation layer 150.

[0099] The pixel defining layer 160 may be disposed on the
third insulation layer 150 on which the first electrode EL1 is
disposed. The pixel defining layer 160 may include an organic
material or an inorganic material. For example, the pixel
defining layer 160 may be formed using photoresist, acryl-
based resin, polyacryl-based resin, polyimide-based resin, a
silicon compound, etc.

[0100] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes, and an opening corresponding to a pixel
area in which light is emitted such as a first pixel area SP1, a
second sub-pixel SP2 and a third sub-pixel SP3. The pixel
defining layer 160 may overlap the first light blocking pattern
110.

[0101] The third light blocking pattern 165 may be dis-
posed on boundary side surfaces of the opening of the pixel
defining layer 160 which corresponds to the transparent win-
dow W. Thus, a side surface of the pixel defining layer 160
may be covered by the third light blocking pattern 165. The
third light blocking pattern 165 may include organic material
or inorganic material which can block the light. For example,
the third light blocking pattern 165 may be a black matrix
pattern including chrome.
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[0102] The third light blocking pattern 165 may define an
opening corresponding to the transparent window W. The
opening may have a third length L3 in the first direction.
[0103] Thelight emitting structure 170 may be disposed on
the first electrode EL1 exposed by the opening of the pixel
defining layer 160. The light emitting structure 170 may
extend on a sidewall of the opening of the pixel defining layer
160. The light emitting structure 70 may be formed by a laser
induced thermal imaging process, a printing process, etc. The
light emitting structure 170 may include an organic light
emitting layer (EL), a hole injection layer (HIL), a hole trans-
fer layer (HTL), an electron transfer layer (ETL), an electron
injection layer (EIL), etc. In example embodiments, a plural-
ity of organic light emitting layers may be formed using light
emitting materials for generating different colors of light such
as ared color of light (R), a green color of light (G) and a blue
color of light (B) in accordance with color pixels of the
display device. In some example embodiments, the organic
light emitting layer of the of the light emitting structure 170
may include a plurality of stacked light emitting materials for
generating a red color of light, a green color of light and a blue
color of light to thereby emitting a white color of light.
[0104] Thelightemitting structure 170 may be spaced apart
from the third light blocking pattern 165. Thus, the light
emitting structure 170 may not be directly contact the third
light blocking pattern 165

[0105] The second electrode EL.2 may be disposed on the
light emitting structure 170 and the pixel defining layer 160.
[0106] The sealing substrate 200 may be disposed facing
the base substrate 100. The sealing substrate 200 may be
combined to the base substrate 100 to seal space between the
base substrate 100 and the sealing substrate 200 by a sealing
agent. A desiccant or a filler may be filled into the space 180.
[0107] The second light blocking pattern 210 may be dis-
posed on the sealing substrate 200.

[0108] The second light blocking pattern 210 may include
organic material or inorganic material which can block the
light. For example, the second light blocking pattern 210 may
be a black matrix pattern including chrome. The second light
blocking pattern 210 may define an opening corresponding to
the first sub-pixel SP1, a second sub-pixel SP2 and a third
sub-pixel SP3 and an opening corresponding to the transpar-
ent window W. The opening corresponding to the transparent
window W may have a second length .2 in the first direction.
[0109] Thesecondlength .2 and the first length .1 may be
smaller than the third length L.3. Thus, the opening formed
through the first light blocking pattern 110 and the opening
formed through the second light blocking pattern 210 may be
smaller than the opening of the third light blocking pattern
165. The opening formed through the first light blocking
pattern 110 may have substantially same shape as the opening
formed through the second light blocking pattern 210. In
addition, in consideration with alignment error between the
first substrate 100 and the second substrate 200, the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the first light block-
ing pattern 110. On the other hand, the opening formed
through the first light blocking pattern 110 may be smaller
than the opening formed through the second light blocking
pattern 210.

[0110] A boundary of the pixel defining layer 160 may be
covered by the second light blocking pattern 210 and the first
light blocking pattern 110, and the third light blocking pattern
165 is formed on the boundary side surfaces of the opening of
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the pixel defining layer 160, so that reflection of external light
passing the transparent window W by the elements of the
transparent organic light emitting display apparatus may be
decreased. Thus, quality of a transmitted image by the extet-
nal light may be improved.

[0111] The color filter CF may be disposed on the sealing
substrate 200 on which the second light blocking pattern 210
1s disposed. The color filter CF may be omitted depending on
the light emitting portions used. For example, when the light
emitting portions in the first subpixel SP1, the second sub-
pixel SP2 and the third subpixel SP3 emit primary colors, for
example, a red color, a green color and a blue color, respec-
tively, the color filters may be omitted.

[0112] FIG. 4 is a cross-sectional view illustrating a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept.

[0113] Referring to FIG. 4, the transparent organic light
emitting display apparatus may be substantially same as the
transparent organic light emitting display apparatus of FIG. 2,
except for a first light blocking pattern and a first insulation
layer. Thus, any further detailed descriptions concerning the
same elements will be omitted.

[0114] Thetransparent organic light emitting display appa-
ratus may include a base substrate 100, a first light blocking
pattern 110, a buffer layer 120, a thin film transistor TFT, a
first insulation layer 130, a gate pattern GP, a second insula-
tion layer 140, a data pattern DP, a third insulation layer 150,
a first electrode EL1, a pixel defining layer 160, a light emit-
ting structure 170, a second electrode EL2, a sealing substrate
200, a second light blocking layer 210, and a color filter CF.
[0115] The base substrate 100 may include a transparent
insulation substrate.

[0116] The first light blocking pattern 110 may be disposed
on a bottom surface of the base substrate 100. The first light
blocking pattern 110 may block light. The first light blocking
pattern 110 may include organic material or inorganic mate-
rial which can block the light. For example, the first light
blocking pattern 110 may be a black matrix pattern including
chrome.

[0117] The first light blocking pattern 110 may define an
opening corresponding to a transparent window W. The open-
ing may have a first length L1 in a first direction.

[0118] The buffer layer 120 may be disposed on a top
surface of the base substrate 100. The top surface of the base
substrate 100 is opposite to the bottom surface of the base
substrate 100. Thus, the first light blocking pattern 110 may
be disposed on an outer surface of the transparent organic
light emitting display apparatus

[0119] The active pattern ACT may be disposed on the
buffer layer 120.

[0120] Thefirstinsulationlayer 130 may be disposed on the
buffer layer 120 on which the active pattern ACT is disposed.
The first insulation layer 130 may define an opening corre-
sponding to the transparent window W.

[0121] Thefirstinsulationlayer 130 may be disposed on the
buffer layer 120 on which the active pattern ACT is disposed.
The first insulation layer 130 may include a silicon com-
pound, 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), zir-
conium oxide (ZrOx), titanium oxide (TiOx), etc. These may
be used alone or in a combination thereof. In addition, the first
insulation layer 130 may have a single layer structure or a
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multi layer structure including the silicon oxide and/or the
silicon nitride. In example embodiments, the first insulation
layer 130 may be uniformly formed on the buffer layer 120
along a profile of the active pattern ACT. Here, the first
insulation layer 130 may have a substantially small thickness,
such that a stepped portion may be formed at a portion of the
firstinsulation layer 130 adjacent to the active pattern ACT. In
some example embodiments, the first insulation layer 130
may have a relatively large thickness for sufficiently covering
the active pattern ACT, so that the first insulation layer 130
may have a substantially level surface.

[0122] The gate pattern GP may be disposed on the first
insulation layer 130. The gate pattern GP may include a gate
electrode GE overlapping the active pattern ACT, a signal line
to transmit driving signal for pixel, and a storage electrode.
[0123] The second insulation layer 140 may disposed on
the first insulation layer 130 on which the gate pattern GP is
disposed. The second insulation layer 140 may define an
opening corresponding to the transparent window W. The
second insulation layer 140 may have substantially same
shape as that of the first insulation layer 130 in a plan view.
[0124] The data pattern DP may be disposed on the second
insulation layer 140. The data pattern DP may include source
electrode SE, a drain electrode DE, a signal line to transmit
driving signal for pixel and a storage electrode.

[0125] The active pattern ACT, the gate electrode GE, the
source electrode SE and the drain electrode DE may compose
the thin film transistor TFT.

[0126] The third insulation layer 150 may be disposed on
the second insulation layer 140 on which the thin film tran-
sistor TFT is disposed. The third insulation layer 150 may
define an opening corresponding to the transparent window
W.

[0127] Thefirst electrode EL1 may be disposed on the third
insulation layer 150.

[0128] The pixel defining layer 160 may be disposed on the
third insulation layer 150 on which the first electrode EL1 is
disposed.

[0129] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes. The pixel defining layer 160 may over-
lap the first light blocking pattern 110. The opening corre-
sponding to the transparent window W may have a third
length 1.3 in the first direction.

[0130] Thelightemitting structure 170 may be disposed on
the first electrode EL1 exposed by the opening of the pixel
defining layer 160.

[0131] The second electrode EL.2 may be disposed on the
light emitting structure 170 and the pixel defining layer 160.
[0132] The sealing substrate 200 may be disposed facing
the base substrate 100. The sealing substrate 200 may be
combined to the base substrate 100 to seal space between the
base substrate 100 and the sealing substrate 200 by a sealing
agent. A desiccant or a filler may be filled into the space 180.
[0133] The second light blocking pattern 210 may be dis-
posed on the sealing substrate 200.

[0134] The second light blocking pattern 210 may include
organic material or inorganic material which can block the
light. For example, the second light blocking pattern 210 may
be a black matrix pattern including chrome. The second light
blocking pattern 210 may define an opening corresponding to
the first sub-pixel SP1, a second sub-pixel SP2 and a third
sub-pixel SP3 and an opening corresponding to the transpar-
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ent window W. The opening corresponding to the transparent
window W may have a second length 1.2 in the first direction.
[0135] The second length [.2 and the first length .1 may be
smaller than the third length 1.3. Thus, the opening formed
through the first light blocking pattern 110 and the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the pixel defining
layer 160. The opening formed through the first light blocking
pattern 110 may have substantially same shape as the opening
formed through the second light blocking pattern 210. In
addition, in consideration with alignment error between the
first substrate 100 and the second substrate 200, the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the first light block-
ing pattern 110. On the other hand, the opening formed
through the first light blocking pattern 110 may be smaller
than the opening formed through the second light blocking
pattern 210.

[0136] A boundary of the pixel defining layer 160 may be
covered by the second light blocking pattern 210 and the first
light blocking pattern 110, so that reflection of external light
passing the transparent window W by the elements of the
transparent organic light emitting display apparatus may be
decreased. Thus, quality of a transmitted image by the exter-
nal light may be improved.

[0137] The color filter CF may be disposed on the sealing
substrate 200 on which the second light blocking pattern 210
is disposed. The color filter CF may be omitted depending on
the light emitting portions used. For example, when the light
emitting portions in the first subpixel SP1, the second sub-
pixel SP2 and the third subpixel SP3 emit primary colors, for
example, a red color, a green color and a blue color, respec-
tively, the color filters may be omitted.

[0138] FIG. 5 is a cross-sectional view illustrating a trans-
parent organic light emitting display apparatus according to
an example embodiment of the inventive concept.

[0139] Referring to FIG. 5, the transparent organic light
emitting display apparatus may be substantially same as the
transparent organic light emitting display apparatus of FIG. 2,
except for a thin film encapsulation layer, a second light
blocking pattern and a color filter. Thus, any further detailed
descriptions concerning the same elements will be omitted.
[0140] Thetransparent organic light emitting display appa-
ratus may include a base substrate 100, a first light blocking
pattern 110, a buffer layer 120, a thin film transistor TFT, a
first insulation layer 130, a gate pattern GP, a second insula-
tion layer 140, a data pattern DP, a third insulation layer 150,
a first electrode EL1, a pixel defining layer 160, a light emit-
ting structure 170, a second electrode EL2, a thin film encap-
sulation (TFE) layer 190, a color filter CF and a second light
blocking layer 210.

[0141] The base substrate 100 may include a transparent
insulation substrate.

[0142] The first light blocking pattern 110 may be disposed
on a bottom surface of the base substrate 100. The first light
blocking pattern 110 may define an opening corresponding to
a transparent window W. The opening may have a first length
L1 in a first direction. The first light blocking pattern 110 may
be formed to cover an area of the TFT, the gate pattern GP, the
data pattern DP and the light emitting pattern 170 in a plan
view which may be disposed on the first light blocking pattern
110.

[0143] The buffer layer 120 may be disposed on a top
surface of the base substrate 100.
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[0144] The active pattern ACT may be disposed on the
buffer layer 120.

[0145] Thefirstinsulation layer 130 may be disposed on the
buffer layer 120 on which the active pattern ACT is disposed.
The first insulation layer 130 may define an opening corre-
sponding to the transparent window W.

[0146] The gate pattern GP may be disposed on the first
insulation layer 130. The gate pattern GP may include a gate
electrode GE overlapping the active pattern ACT, a signal line
to transmit driving signal for pixel, and a storage electrode.
[0147] The second insulation layer 140 may disposed on
the first insulation layer 130 on which the gate pattern GP is
disposed. The second insulation layer 140 may define an
opening corresponding to the transparent window W. The
second insulation layer 140 may have substantially same
shape as that of the first insulation layer 130 in a plan view.
[0148] The data pattern DP may be disposed on the second
insulation layer 140. The data pattern DP may include source
electrode SE, a drain electrode DE, a signal line to transmit
driving signal for pixel and a storage electrode.

[0149] The active pattern ACT, the gate electrode GE, the
source electrode SE and the drain electrode DE may compose
the thin film transistor TFT.

[0150] The third insulation layer 150 may be disposed on
the second insulation layer 140 on which the thin film tran-
sistor TFT 1is disposed. The third insulation layer 150 may
define an opening corresponding to the transparent window
W.

[0151] Thefirst electrode EL1 may be disposed on the third
insulation layer 150.

[0152] The pixel defining layer 160 may be disposed on the
third insulation layer 150 on which the first electrode EL1 is
disposed.

[0153] The pixel defining layer 160 may define an operning
corresponding to the transparent window W through which
external light passes. The pixel defining layer 160 may over-
lap the first light blocking pattern 110. The opening corre-
sponding to the transparent window W may have a third
length 1.3 in the first direction.

[0154] Thelightemitting structure 170 may be disposed on
the first electrode EL1 exposed by the opening of the pixel
defining layer 160.

[0155] The second electrode EL2 may be disposed on the
light emitting structure 170 and the pixel defining layer 160.
[0156] The TFE layer 190 may be disposed on the buffer
layer 120, the pixel defining layer 160 and the second elec-
trode EL2. The TFE layer 190 may define an opening corre-
sponding to the transparent window W. In one example
embodiment, the TFE layer 190 may entirely cover the base
substrate 100.

[0157] TheTFE layer 190 may protect the second electrode
EL2 and the light emitting structure 170 by preventing ambi-
ent air and moisture from permeating into the transparent
organic light emitting display apparatus. The TFE layer 190
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 disposed. However,
example embodiments of TFE layer 190 may be not limited
thereto, any structure of transparent thin film for sealing may
be applied.

[0158] The color filter CF may be disposed on the TFE
layer 190 on which the second light blocking pattern 210 is
disposed. In one example embodiment, the color filter CF
may include first to third color filters. In this case, the first
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color filter may be ared color filter, the second color filter may
be a green color filter, and the third color filter may be a blue
color filter. The first to third color filters may be disposed
corresponding to the first to third sub-pixels, respectively.
Each of the color filters may have a color substantially same
as a luminous color of corresponding light emitting structure
170. Accordingly, the display apparatus may have improved
contrast. The color filters CFs may be omitted depending on
the light emitting portions used. For example, when the light
emitting portions in the first subpixel SP1, the second sub-
pixel SP2 and the third subpixel SP3 emit primary colors, for
example, a red color, a green color and a blue color, respec-
tively, the color filters may be omitted.

[0159] The second light blocking pattern 210 may be dis-
posed on the buffer layer 120, the TFE layer 190 and the color
filter CF. The second light blocking pattern 210 may include
organic material or inorganic material which can block the
light. For example, the second light blocking pattern 210 may
be a black matrix pattern including chrome. The second light
blocking pattern 210 may define an opening corresponding to
the first sub-pixel SP1, a second sub-pixel SP2 and a third
sub-pixel SP3 and an opening corresponding to the transpar-
ent window W. The opening corresponding to the transparent
window W may have a second length 1.2 in the first direction.

[0160] The second length [.2 and the first length .1 may be
smaller than the third length 1.3. Thus, the opening formed
through the first light blocking pattern 110 and the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the pixel defining
layer 160. The opening formed through the first light blocking
pattern 110 may have substantially same shape as the opening
formed through the second light blocking pattern 210. In
addition, in consideration with alignment error between the
first substrate 100 and the second substrate 200, the opening
formed through the second light blocking pattern 210 may be
smaller than the opening formed through the first light block-
ing pattern 110. On the other hand, the opening formed
through the first light blocking pattern 110 may be smaller
than the opening formed through the second light blocking
pattern 210.

[0161] A boundary of the pixel defining layer 160 may be
covered by the second light blocking pattern 210 and the first
light blocking pattern 110, so that reflection of external light
passing the transparent window W by the elements of the
transparent organic light emitting display apparatus may be
decreased. Thus, quality of a transmitted image by the exter-
nal light may be improved.

[0162] FIGS. 6A to 6] are cross-sectional views illustrating
amethod of manufacturing the transparent organic light emit-
ting display apparatus of FIG. 2.

[0163] Referringto FIG. 6A. a first light blocking layer 110
may be formed on a base substrate 100.

[0164] 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 transparent
resin substrate, etc. Examples of the transparent resin sub-
strate for the base substrate 10 may include polyimide-based
resin, acryl-based resin, polyacrylate-based resin, polycar-
bonate-based resin, polyether-based resin, sulfonic acid con-
taining resin, polyethyleneterephthalate-based resin, etc.

[0165] The first light blocking pattern 110 may include
material which can block light. The first light blocking pattern
110 may include organic material or inorganic material which
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can block light. For example, the first light blocking pattern
110 may be a black matrix pattern including chrome.

[0166] The first light blocking pattern 110 may define an
opening corresponding to a transparent window (refers to W
of FIG. 6J). The opening may have a first length L1 in a first
direction. In addition, the first light blocking pattern 110 may
form an opening corresponding to a first sub-pixel (refers to
SP1 of FIG. 6J).

[0167] Referring to FIG. 6B, a buffer layer 120 may be
formed on the base substrate 100 on which the first light
blocking pattern 110 is formed. The buffer layer 120 may be
formed by a spin coating process, a chemical vapor deposi-
tion (CVD) process, a plasma enhanced chemical vapor depo-
sition (PECVD) process, a high density plasma-chemical
vapor deposition (HDP-CVD) process, a printing process,
etc.

[0168] And then, an active pattern ACT may be formed on
the buffer layer 120.

[0169] A semiconductor layer (not illustrated) may be
formed on the buffer layer 120, and then a preliminary active
layer (not illustrated) may be formed on the buffer layer 120
by patterning the semiconductor layer. The crystallization
process may be performed to crystallize the preliminary
active layer to form the active pattern ACT on the buffer layer
120. Here, the semiconductor layer may be formed by aCVD
process, a PECVD process, a low pressure chemical vapor
deposition (LPCVD) process, a sputtering process, a printing
process, etc. When the semiconductor layer includes amor-
phous silicon, the active pattern ACT may include polysili-
con. The crystallization process for forming the active pattern
ACT may include a laser irradiation process, a thermal treat-
ment process, a thermal process utilizing a catalyst, etc. In
some example embodiments, a dehydrogenation process may
be performed about the semiconductor layer and/or the pre-
liminary active layer after forming the semiconductor layer
and/or the preliminary active layer on the buffer layer 120.
The dehydrogenation process may reduce the hydrogen con-
centration of the semiconductor layer and/or the preliminary
active layer, so that the active pattern ACT may have
improved electrical characteristics.

[0170] Referring to FIG. 6C, a first insulation layer 130
may be formed on the buffer layer 120 on which the active
pattern ACT is formed.

[0171] The first insulation layer 130 may be formed by a
CVD process, a spin coating process, a PECVD process, a
sputtering process, a vacuum evaporation process, an HDP-
CVD process, a printing process, etc.

[0172] And then, a gate pattern GP may be formed on the
first insulation layer 130. In example embodiments, a con-
ductive layer (not illustrated) may be formed on the first
insulation layer 130, and then the conductive layer may be
patterned by a photolithography process. Hence, the gate
pattern GP may be provided on the first insulation layer 130.
The conductive layer may be formed by a printing process, a
sputtering process, a CVD process, a pulsed laser deposition
(PLD) process, a vacuum evaporation process, an atomic
layer deposition (ALD) process, etc. When the conductive
layer is formed by a printing process, the photolithography
process may be omitted.

[0173] The gate pattern GP may include a gate electrode
GE overlapping the active pattern ACT, a signal line to trans-
mit driving signal for pixel, and a storage electrode.

[0174] Referring to FIG. 6D, a second insulation layer 140
may be formed on the first insulation layer 130 on which the
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gate pattern GP is formed. The second insulation layer 140
may be formed by a CVD process, a spin coating process, a
PECVD process, a sputtering process, a vacuum evaporation
process, an HDP-CVD process, a printing process, etc.
[0175] A firstcontacthole CNT1 and a second contact hole
CNT2 exposing the active pattern ACT may be formed by
partially etching the second insulation layer 140 and the first
insulation layer 130. The first contact hole CNT1 may expose
a portion of the active pattern ACT. For example, the first
contact hole CNT1 may expose a source area of the active
pattern. The second contact hole CNT2 may expose a portion
of the active pattern ACT. For example, the second contact
hole CNT2 may expose a drain area of the active pattern.
[0176] In addition, the second insulation layer 140 may
have an opening corresponding to the transparent window W.
[0177] Referring to FIG. 6E, a data pattern DP may be
formed on the second insulation layer 140. In example
embodiments, a conductive layer (not illustrated) may be
formed on the second insulation layer 140, and then the
conductive layer may be patterned by a photolithography
process. Hence, the data pattern DP may be provided on the
second insulation layer 140. The conductive layer may be
formed by a printing process, a sputtering process, a CVD
process, a PLD process, a vacuum evaporation process, an
ALD process, etc. When the conductive layer is formed by a
printing process, the photolithography process may be omit-
ted.

[0178] The data pattern DP may include source electrode
SE, a drain electrode DE, a signal line to transmit driving
signal for pixel and a storage electrode. The source electrode
SE may be electrically connected to the active pattern ACT
through the first contact hole CNT1. The drain electrode DE
may be electrically connected to the active pattern ACT
through the second contact hole CNT2.

[0179] The active pattern ACT, the gate electrode GE, the
source electrode SE and the drain electrode DE may compose
the thin film transistor TFT.

[0180] Referring to FIG. 6F, a third insulation layer 150
may be formed on the second insulation layer 140 on which
the thin film transistor TFT is formed. In example embodi-
ments, a planarization process may be executed on the third
insulation layer 150 to enhance the flatness of the third insu-
lation layer 150. For example, the third insulation layer 150
may have a substantially even surface by a chemical mechani-
cal polishing (CMP) process, an etch-back process, etc. The
third insulation layer 50 may be formed using an organic
material.

[0181] The third insulation layer 150 may be obtained by a
spin coating process, a printing process, a sputtering process,
aCVD process, an ALD process, a PECVD process, an HDP-
CVD process or a vacuum evaporation process in accordance
with ingredients included in the third insulation layer 150.
[0182] A third contact hole CNT3 may be formed by par-
tially etching the third insulation layer 150 to expose the drain
electrode DE.

[0183] In addition, the third insulation layer 150 may have
an opening corresponding to the transparent window W.
[0184] And then, a first electrode EL1 may be formed on
the third insulation layer 150. In example embodiments, a
conductive layer (not illustrated) may be formed on the third
insulation layer 150, and then the conductive layer may be
patterned by a photolithography process. Hence, the first
electrode EL1 may be provided on the third insulation layer
150. The conductive layer may be formed by a printing pro-
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cess, a sputtering process, a CVD process, a PLD process, a
vacuum evaporation process, an ALD process, etc. When the
conductive layer is formed by a printing process, the photo-
lithography process may be omitted.

[0185] The first electrode EL1 may be electrically con-
nected to the drain electrode DE through the third contact hole
CNT3.

[0186] Referring to FIG. 6G a pixel defining layer 160 may
be formed on the third insulation layer 150 on which the first
electrode EL1 is formed.

[0187] The pixel defining layer 160 may be obtained by a
spin coating process, a spray process, a printing process, a
CVD process, efc.

[0188] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes, and an opening corresponding to a pixel
area in which light is emitted such as a first pixel area SP1, a
second sub-pixel SP2 and a third sub-pixel SP3. The opening
which corresponds to the transparent window W may have a
third length L3 in the first direction.

[0189] The first length L1 may be smaller than the third
length I3 by a first gap G1 and a second gap G2. Thus, the
third length L3 may be longer than the first length L1 by the
first gap G1 and the second gap G2 in both sides. The first gap
G1 may be substantially same as the second gap G2. Each of
the first gap G1 and the second gap G2 may be about 1 um to
about 5 um.

[0190] Referring to FIG. 6H, a light emitting structure 170
1s formed on the first electrode EL1 exposed by the opening of
the pixel defining layer 160. The light emitting structure 170
may be formed by a laser induced thermal imaging process, a
printing process, etc.

[0191] The second electrode EL2 may be formed on the
light emitting structure 170 and the pixel defining layer 160.
The second electrode EL2 may be formed by a printing pro-
cess, a sputtering process, a CVD process, a PLD process, a
vacuum evaporation process, an ALD process, etc.

[0192] Referring to FIG. 61, a sealing substrate 200 may be
provided. The sealing substrate 200 may include transparent
material and be configured to prevent ambient air and mois-
ture from permeating into the transparent organic light emit-
ting display apparatus. For example, 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.

[0193] A second light blocking pattern 210 may be formed
on the sealing substrate 200. The second light blocking pat-
tern 210 may include organic material or inorganic material
which can block light. For example, the second light blocking
pattern 210 may be a black matrix pattern including chrome.
The second light blocking pattern 210 may define an opening
corresponding to the first sub-pixel SP1, a second sub-pixel
SP2 and a third sub-pixel SP3 and an opening corresponding
to the transparent window W. The opening corresponding to
the transparent window W may have asecond length [.2 in the
first direction.

[0194] A color filter CF may be formed on the sealing
substrate 200 on which the second light blocking pattern 210
is disposed. In one example embodiment, the color filter CF
may include first to third color filters. In this case, the first
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color filter may be ared color filter, the second color filter may
be a green color filter, and the third color filter may be a blue
color filter. The first to third color filters may be disposed
corresponding to the first to third sub-pixels, respectively.
Each of the color filters may have a color substantially same
as a luminous color of corresponding light emitting structure
170. Accordingly, the display apparatus may have improved
contrast.

[0195] Referring to FIG. 6J, the sealing substrate 200 on
which the color filter CF is formed may be combined to the
base substrate 100 on which the second electrode EL2 is
formed to seal space between the base substrate 100 and the
sealing substrate 200 by a sealing agent. A desiccant or a filler
may be filled into the space 180.

[0196] FIGS. 7A to 7E are cross-sectional views illustrat-
ing a method of manufacturing the transparent organic light
emitting display apparatus of FIG. 3.

[0197] Referring to FIG. 7A, a first light blocking pattern
110 may be formed on the base substrate 100. The first light
blocking pattern 110 may define an opening corresponding to
a transparent window (refers to W of FIG. 6J). The opening
may have a first length L1 in a first direction.

[0198] Referring to FIG. 7B, a buffer layer 120 may be
formed on the base substrate 100 on which the first light
blocking pattern 110 is formed. An active pattern ACT may be
formed on the buffer layer 120. A first insulation layer 130
may be formed on the buffer layer 120 on which the active
pattern ACT is formed. A gate pattern GP including a gate
electrode GE may be formed on the first insulation layer 130.
A second insulation layer 140 may be formed on the first
insulation layer 130 on which the gate pattern GP is formed.
Contact holes exposing the active pattern ACT may be formed
by partially etching the second insulation layer 140 and the
first insulation layer 130.

[0199] And then, a data pattern DP having a source elec-
trode SE and a drain electrode DE may be formed on the
insulation layer 140. The active pattern ACT, the gate elec-
trode GE, the source electrode SE and the drain electrode DE
may compose the thin film transistor TFT. A third insulation
layer 150 may be formed on the second insulation layer 140
on which the thin film transistor TFT is formed. A contact
hole exposing the drain electrode may be formed by partially
etching the third insulation layer 150.

[0200] And then, a first electrode EL1 may be formed on
the third insulation layer 150. The first electrode EL1 may be
electrically connected to the drain electrode DE through the
contact hole formed through the third insulation layer 150. A
pixel defining layer 160 may be formed on the third insulation
layer 150 on which the first electrode EL1 is formed.

[0201] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes, and an opening corresponding to a pixel
area in which light is emitted such as a first pixel area SP1, a
second sub-pixel SP2 and a third sub-pixel SP3. The opening
which corresponds to the transparent window W may have a
third length L3 in the first direction.

[0202] Referring to FIG. 7C, A third light blocking pattern
165 may be formed on boundary side surfaces of the opening
of the pixel defining layer 160 which corresponds to the
transparent window W. Thus, a side surface of the pixel defin-
ing layer 160 may be covered by the third light blocking
pattern 165.

[0203] The third light blocking pattern 165 may include
material which can block light. The third light blocking pat-
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tern 165 may include organic material or inorganic material
which can block the light. For example, a metal layer may be
formed on the pixel defining layer 160, and the metal layer
may be patterned into the third light blocking pattern 165. For
example, the third light blocking pattern 165 may be a black
matrix pattern including chrome.

[0204] Referring to FIG. 7D, a light emitting structure 170
1s formed on the first electrode EL1 exposed by the opening of
the pixel defining layer 160. The light emitting structure 170
may be spaced apart from the third light blocking pattern 165.
A second electrode EL2 may be formed on the pixel defining
layer 160 and the light emitting structure 170.

[0205] Referring to FIG. 7E, a sealing substrate 200 may be
provided. A second light blocking pattern 210 may be formed
on the sealing substrate 200. A color filter CF may be formed
on the sealing substrate 200 on which the second light block-
ing pattern 210 is disposed. The sealing substrate 200 on
which the color filter CF is formed may be combined to the
base substrate 100 on which the second electrode EL2 is
formed to seal space between the base substrate 100 and the
sealing substrate 200 by a sealing agent. A desiccant or a filler
may be filled into the space 180.

[0206] FIGS. 8A to 8D are cross-sectional views illustrat-
ing a method of manufacturing the transparent organic light
emitting display apparatus of FIG. 4.

[0207] Referring to FIG. 8A, a buffer layer 120 may be
formed on a base substrate 100. An active pattern ACT may be
formed on the buffer layer 120. A first insulation layer 130
may be formed on the buffer layer 120 on which the active
pattern ACT is formed. A gate pattern GP including a gate
electrode GE may be formed on the first insulation layer 130.
A second insulation layer 140 may be formed on the first
insulation layer 130 on which the gate pattern GP is formed.
[0208] Referring to FIG. 8B, contact holes to expose the
active pattern ACT may be formed by removing a portion of
the first and second insulation layers 130 and 140. A portion
of the buffer layer 120 where corresponding to a transparent
window (refers to W of FIG. 8C) may be exposed by remov-
ing a portion of the first and second insulation layers 130 and
140. The first and second insulation layers 130 and 140 may
be partially removed at the same time.

[0209] And then, a data pattern DP having a source elec-
trode SE and a drain electrode DE may be formed on the
second insulation layer 140. The source and drain electrodes
SE and DE may be electrically connected to the active pattern
ACT through the contact holes formed through the first and
second insulation layers. The active pattern ACT, the gate
electrode GE, the source electrode SE and the drain electrode
DE may compose the thin film transistor TFT.

[0210] Referring to FIG. 8C, a third insulation layer 150
may be formed on the second insulation layer 140 on which
the thin film transistor TFT is formed. A first electrode EL1
may be formed on the third insulation layer 150. A pixel
defining layer 160 may be formed on the third insulation layer
150 on which the first electrode EL1 is formed.

[0211] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes, and an opening corresponding to a pixel
area in which light is emitted such as a first pixel area SP1, a
second sub-pixel SP2 and a third sub-pixel SP3. The opening
which corresponds to the transparent window W may have a
third length L3 in the first direction.

[0212] A light emitting structure 170 is formed on the first
electrode EL1 exposed by the opening of the pixel defining
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layer 160. A second electrode E1.2 may be formed on the pixel
defining layer 160 and the light emitting structure 170.
[0213] A second light blocking pattern 210 may be formed
on a sealing substrate 200. The second light blocking pattern
210 may define an opening corresponding to the first sub-
pixel SP1, a second sub-pixel SP2 and a third sub-pixel SP3
and an opening corresponding to the transparent window W.
The opening corresponding to the transparent window W may
have a second length 1.2 in the first direction.

[0214] A color filter CF may be formed on the sealing
substrate 200 on which the second light blocking pattern 210
is disposed.

[0215] The sealing substrate 200 on which the color filter
CF is formed may be combined to the base substrate 100 on
which the second electrode EL2 is formed to seal space
between the base substrate 100 and the sealing substrate 200
by a sealing agent. A desiccant or a filler may be filled into the
space 180.

[0216] Referring to FIG. 8D, a first light blocking pattern
110 may be formed on an outer surface of the base substrate
100. Thus, the first light blocking pattern 110 may be formed
on an opposite to the buffer layer 120 with respect to the base
substrate 100. The first light blocking pattern 110 may
include organic material or inorganic material which can
block the light. For example, the first light blocking pattern
110 may be a black matrix pattern including chrome. In
addition, the first light blocking pattern 110 may be a light
blocking film attached on the base substrate 100.

[0217] FIGS.9A and 9B are cross-sectional views illustrat-
ing another method of manufacturing the transparent organic
light emitting display apparatus of FIG. 4.

[0218] The method may be substantially same as the
method of FIGS. 8A to 8D except manufacturing order of a
first light blocking pattern. Thus, any further detailed descrip-
tions concerning the same elements will be omitted.

[0219] Referring to FIG. 9A, a first light blocking pattern
110 may be formed on an outer surface of the base substrate
100. For example, the first light blocking pattern 110 may be
a black matrix pattern including chrome. In addition, the first
light blocking pattern 110 may be a light blocking film
attached on the base substrate 100.

[0220] Referring to FIG. 9B, a buffer layer 120 may be
formed on a base substrate 100. The buffer layer 120 may be
formed opposite to the first light blocking pattern 110 with
respect to the base substrate 100. And then, an active pattern
ACT, a first insulation layer 130, a gate pattern GP, a second
insulation layer 140, a data pattern DP, a third insulation layer
150, a pixel defining layer 160, a light emitting structure 170,
and a second electrode ELL2 may be formed. A second light
blocking pattern 210 and a color filter CF may be formed on
a sealing substrate 200. The sealing substrate 200 on which
the color filter CF is formed may be combined to the base
substrate 100 on which the second electrode EL2 is formed to
seal space between the base substrate 100 and the sealing
substrate 200 by a sealing agent.

[0221] FIGS. 10A to 10D are cross-sectional views illus-
trating a method of manufacturing the transparent organic
light emitting display apparatus of FIG. 5.

[0222] Referring to FIG. 10A. a buffer layer 120 may be
formed on the base substrate 100. An active pattern ACT may
be formed on the buffer layer 120. A first insulation layer 130
may be formed on the buffer layer 120 on which the active
pattern ACT is formed. A gate pattern GP including a gate
electrode GE may be formed on the first insulation layer 130.
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A second insulation layer 140 may be formed on the first
insulation layer 130 on which the gate pattern GP is formed.
[0223] Referring to FIG. 105, contact holes to expose the
active pattern ACT may be formed by removing a portion of
the first and second insulation layers 130 and 140. A portion
of the buffer layer 120 where corresponding to a transparent
window (refers to W of FIG. 8C) may be exposed by remov-
ing a portion of the first and second insulation layers 130 and
140.

[0224] And then, a data pattern DP having a source elec-
trode SE and a drain electrode DE may be formed on the
second insulation layer 140. The source and drain electrodes
SE and DE may be electrically connected to the active pattern
ACT through the contact holes formed through the first and
second insulation layers. The active pattern ACT, the gate
electrode GE, the source electrode SE and the drain electrode
DE may compose the thin film transistor TFT.

[0225] Referring to FIG. 10C, a third insulation layer 150
may be formed on the second insulation layer 140 on which
the thin film transistor TFT is formed. A first electrode EL1
may be formed on the third insulation layer 150. A pixel
defining layer 160 may be formed on the third insulation layer
150 on which the first electrode EL1 is formed.

[0226] The pixel defining layer 160 may define an opening
corresponding to the transparent window W through which
external light passes, and an opening corresponding to a pixel
area in which light is emitted such as a first pixel area SP1, a
second sub-pixel SP2 and a third sub-pixel SP3. The opening
which corresponds to the transparent window W may have a
third length [.3 in the first direction.

[0227] A light emitting structure 170 is formed on the first
electrode EL1 exposed by the opening of the pixel defining
layer 160. A second electrode EL2 may be formed on the pixel
defining layer 160 and the light emitting structure 170.

[0228] ATFE layer 190 may be disposed on the buffer layer
120, the pixel defining layer 160 and the second electrode
EL2. The TFE layer 190 may include an inorganic film such
as silicon oxide or silicon nitride film and an organic film such
as epoxy or polyimide films which are alternately and repeat-
edly formed. However, example embodiments of TFE layer
190 may be not limited thereto, any structure of transparent
thin film for sealing may be applied.

[0229] The TFE layer 190 may define an opening corre-
sponding to the transparent window W. In one example
embodiment, the TFE layer 190 may entirely cover the base
substrate 100.

[0230] Referring to FIG. 10D, a color filter CF may be
formed on the TFE layer 190. The second light blocking
pattern 210 may be formed on the buffer layer 120, the TFE
layer 190 and the color filter CF. The second light blocking
pattern 210 may define an opening corresponding to the first
sub-pixel SP1, a second sub-pixel SP2 and a third sub-pixel
SP3 and an opening corresponding to the transparent window
W. The opening corresponding to the transparent window W
may have a second length L2 in the first direction.

[0231] Referring to FIG. 10E, a first light blocking pattern
110 may be formed on an outer surface of the base substrate
100. Thus, the first light blocking pattern 110 may be formed
on an opposite to buffer layer 120 with respect to the base
substrate 100. The first light blocking pattern 110 may
include organic material or inorganic material which can
block the light. For example, the first light blocking pattern
110 may be a black matrix pattern including chrome. In
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addition, the first light blocking pattern 110 may be a light
blocking film attached on the base substrate 100.
[0232] According to present example embodiments, a
transparent organic light emitting display apparatus may
include a pixel defining layer, a first light blocking pattern
and a second light blocking pattern. A boundary of the pixel
defining layer may be covered by the first light blocking
pattern and the second light blocking pattern, so that reflec-
tion of external light passing a transparent window by
elements of the transparent organic light emitting display
apparatus may be decreased. Thus, quality of a transmitted
image by the external light may be improved.
[0233] In addition, the transparent organic light emitting
display apparatus may include a third light blocking pattern
disposed on boundary side surfaces of an opening of the
pixel defining layer which corresponds to the transparent
window. Reflection of external light passing the transparent
window by the elements of the transparent organic light
emitting display apparatus may be decreased by the first to
third light blocking patterns. Thus, quality of a transmitted
image by the external light may be improved.
[0234] The present inventive concept may be applied to an
organic light emitting display device, and an electronic
device having the organic light emitting display device. For
example, the present inventive concept may be applied to a
computer monitor, a television, a laptop, a digital camera, a
cellular phone, a smart-phone, a smart-pad, a personal
digital assistants (PDA), a portable multimedia player
(PMP), an MP3 player, a navigation system, a video-phone,
etc.
[0235] The foregoing is illustrative of the inventive con-
cept and is not to be construed as limiting thereof. Although
a few example embodiments of the inventive concept have
been described, those skilled in the art will readily appre-
ciate that many modifications are possible in the example
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
example embodiments disclosed, and that modifications to
the disclosed example embodiments, as well as other
example 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. A transparent organic light emitting display apparatus
comprising:
a base substrate;
a light blocking pattern disposed on the base substrate;
a thin film transistor disposed on the base substrate;
a first electrode disposed on the base substrate and elec-
trically connected to the thin film transistor;
a pixel defining layer disposed on the base substrate and
overlapping the first light blocking pattern;
a second electrode disposed on the base substrate;
a light emitting structure disposed between the first elec-
trode and the second electrode; and
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a second light blocking pattern overlapping the first light

blocking pattern,

wherein the first light blocking pattern defines a first

opening, the second light blocking pattern defines a
second opening which overlaps the first opening, and
the pixel defining layer defines a third opening which
overlaps the first and second openings configured to
pass external light through the first to third openings.

2. The transparent organic light emitting display apparatus
of claim 1, wherein a width of the first opening is smaller
than a width of the third opening, and a width of the second
opening is smaller than a width of the third opening.

3. The transparent organic light emitting display apparatus
of claim 1, wherein the width of the first opening is
substantially same as the width of the second opening.

4. The transparent organic light emitting display apparatus
of claim 1, wherein a gap between a boundary of the first
opening and a boundary of the third opening is about 1 pm
to about 5 um in a plan view, and

a gap between a boundary of the second opening and a

boundary of the third opening is about 1 pm to about 5
pm in a plan view.

5. The transparent organic light emitting display apparatus
of claim 4,

wherein the gap between the boundary of the first opening

and the boundary of the third opening is uniform.

6. The transparent organic light emitting display apparatus
of claim 1, wherein the first light blocking pattern is dis-
posed opposite to the thin film transistor with respect to the
base substrate.

7. The transparent organic light emitting display apparatus
of claim 1, further comprising a third light blocking pattern
disposed on the pixel defining layer and spaced apart from
the light emitting structure,

wherein the third light blocking pattern defines a fourth

opening which covers a boundary of the third opening
and overlaps the first and second openings.

8. The transparent organic light emitting display apparatus
of claim 7, wherein a width of the first opening is smaller
than a width of the fourth opening, and a width of the second
opening is smaller than a width of the fourth opening.

9. The transparent organic light emitting display apparatus
of claim 1, further comprising a color filter disposed on the
second electrode,

wherein the second light blocking pattern makes contact

with the color filter.

10. The transparent organic light emitting display appa-
ratus of claim 9, further comprising a sealing substrate
disposed on the color filter and the second light blocking
pattern.

11. The transparent organic light emitting display appa-
ratus of claim 1, further comprising a buffer layer covering
the base substrate,

wherein the buffer layer is disposed between the base

substrate and the thin film transistor, and the first light
blocking pattern is disposed between the buffer layer
and the base substrate.

12. The transparent organic light emitting display appa-
ratus of claim 11, further comprising a first insulation layer
disposed on the buffer layer and a second insulation layer
disposed on the first insulation layer,

wherein the first and second insulation layers define an

opening where the first to third openings are overlapped
each other.
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13. The transparent organic light emitting display appa-
ratus of claim 12, further comprising:

a thin film encapsulation layer comprising a plurality of
organic films and inorganic films which are alternately
stacked;

a color filter disposed on the thin film encapsulation layer
and overlapping the light emitting structure, and

wherein the second light blocking pattern is disposed on
the thin film encapsulation layer and configured to
expose the color filter.

14. The transparent organic light emitting display appa-
ratus of claim 1, wherein the first light blocking pattern
makes contact with the base substrate.

15. A method of manufacturing a transparent organic light
emitting display apparatus comprising:

forming a first light blocking pattern on a base substrate;

forming a thin film transistor on the base substrate;

forming a pixel defining layer on the base substrate on
which the thin film transistor is formed;

forming a light emitting structure on the base substrate on
which the pixel defining layer is formed; and

forming a second light blocking pattern overlapping the
pixel defining layer, and

wherein the first light blocking pattern defines a first
opening, the second light blocking pattern defines a
second opening which overlaps the first opening, the
pixel defining layer defines a third opening which
overlaps the first and second openings, and

the first to third openings are configured to pass external
light therethrough.

16. The method of claim 15, further comprising forming

a third light blocking pattern on the pixel defining layer
before forming the light emitting structure,
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wherein the third light blocking pattern is spaced apart

from the light emitting structure.

17. The method of claim 15, further comprising forming
a color filter overlapping the light emitting structure before
forming the second light blocking pattern.

18. The method of claim 15, further comprising forming
a buffer layer on the base substrate on which the first light
blocking pattern is formed before forming the thin film
transistor.

19. The method of claim 15, wherein the first light
blocking pattern is formed by attaching a light blocking film
on the base substrate.

20. A transparent organic light emitting display apparatus
comprising a transparent window configured to pass external
light therethrough and a pixel configured to display an
image, the transparent organic light emitting display appa-
ratus comprising:

a first light blocking pattern defining a first opening

corresponding to the transparent window;

a second light blocking pattern overlapping the first light
blocking pattern; and

an opaque elements disposed between the first light
blocking pattern and the second light blocking pattern,
and

wherein the second light blocking pattern defines a second
opening overlapping the first opening, the opaque ele-
ments define a third opening overlapping the first
opening and the second opening, and

wherein the third opening is substantially larger than the
first opening and the second opening.
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