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(57) ABSTRACT

An organic light-emitting display apparatus includes: an
organic light-emitting device including a plurality of sub-
pixels respectively emitting lights of different colors; a color
filter formed on the organic light-emitting device in a region
corresponding to each of the sub-pixels; a spacer color filter
formed in the color filter between red, green, and blue color
filters at locations corresponding to non-emitting areas; and
a substrate provided on the color filter to encapsulate the
organic light-emitting device.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS AND METHOD OF
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a Divisional of U.S. patent
application Ser. No. 14/722,203, filed on May 27, 2015, and
claims priority from and the benefit of Korean Patent
Application No. 10-2014-0121267, filed on Sep. 12, 2014,
each of which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND

FIELD

[0002] Exemplary embodiments of the present invention
relate to an organic light-emitting display apparatus and a
method of manufacturing the same.

DISCUSSION OF THE BACKGROUND

[0003] Organic light-emitting display apparatuses are self-
emitting display apparatuses that typically do not include a
separate light source. Accordingly, the organic light-emitting
display apparatuses may be driven at a low voltage, may be
lightweight and thin, and may have wide viewing angles,
good contrast features, and fast response speeds. Accord-
ingly, organic light-emitting display apparatuses have been
highlighted as the next-generation display apparatuses.
[0004] However, when light is incident from an external
light source on an organic-light emitting display apparatus,
reflection occurs due to a refractive index difference
between stacked layers in the organic-light emitting display
apparatus. Thus, a reduction of the reflection of external
light and maximization of the absorption thereof may
enhance overall customer experience of the organic-light
emitting display apparatuses.

SUMMARY

[0005] Exemplary embodiments of the present invention
include an organic light-emitting display apparatus and a
method of manufacturing the same.

[0006] Additional aspects will be set forth in part in the
following description and, in part, will be apparent from the
description, or may be learned by practice of the presented
embodiments.

[0007] Exemplary embodiments of the present invention
provide an organic light-emitting display apparatus includ-
ing: an organic light-emitting device including a plurality of
sub-pixels respectively emitting lights of different colors; a
color filter formed on the organic light-emitting device in a
region corresponding to each of the sub-pixels; a spacer
color filter formed in the color filter between red, green, and
blue color filters at locations corresponding to non-emitting
areas; and a substrate provided on the color filter to encap-
sulate the organic light-emitting device.

[0008] An exemplary embodiment of the present inven-
tion also discloses an organic light-emitting display appa-
ratus including: an organic light-emitting device including a
plurality of sub-pixels respectively emitting lights of differ-
ent colors; a color filter formed on the organic light-emitting
device and located in a region corresponding to each of the
sub-pixels; a spacer color filter formed in the color filter
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between red, green, and blue color filters at locations cor-
responding to non-emitting areas; a substrate provided on
the color filter to encapsulate the organic light-emitting
device; and an intermediate layer provided between the
color filter and the substrate and having a refractive index
between a refractive index of the color filter and a refractive
index of the substrate.

[0009] An exemplary embodiment of the present inven-
tion also discloses a method of manufacturing an organic
light-emitting display apparatus including: forming an
organic light-emitting device including a plurality of sub-
pixels respectively emitting lights of different colors; pre-
paring a substrate for encapsulating the organic light-emit-
ting device; and forming a color filter located on the organic
light-emitting device on the substrate in a region corre-
sponding to each of the sub-pixels, wherein the forming of
the color filter sequentially includes: patterning a blue color
filter in a region corresponding to a blue sub-pixel and a
region corresponding to a non-emitting area; patterning a
green color filter in a region corresponding to a green
sub-pixel; and patterning a red color filter in a region
corresponding to a red sub-pixel and a region corresponding
to the non-emitting area.

[0010] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Theaccompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

[0012] FIG. 1 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0013] FIG. 2 is a cross-sectional diagram of an organic
light-emitting device corresponding to one sub-pixel region
in the organic light-emitting display apparatus of FIG. 1.

[0014] FIG. 3 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0015] FIG. 4 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0016] FIG. 5 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0017] FIG. 6 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0018] FIGS. 7A, 7B, 7C, and 7D are cross-sectional
diagrams describing a method of forming an upper substrate
and a color filter in a method of manufacturing an organic
light-emitting display apparatus, according to an exemplary
embodiment of the present invention.

[0019] FIGS. 8A, 8B, 8C, 8D, and 8E are cross-sectional
diagrams describing a method of manufacturing an organic
light-emitting display apparatus, according to an exemplary
embodiment of the present invention.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0020] The present invention may allow various kinds of
change or modification and various changes in form, and
specific embodiments will be illustrated in drawings and
described in detail in the specification. However, it should be
understood that the specific embodiments do not limit the
present invention to a specific disclosing form but include
every modified, equivalent, or replaced one within the spirit
and technical scope of the present invention.

[0021] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompany-
ing drawings, wherein like reference numerals refer to like
elements throughout. In this regard, the present embodi-
ments may have different forms and should not be construed
as being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by
referring to the figures, to explain aspects of the present
description. As used herein, expressions such as “at least one
of,” when preceding a list of elements, modify the entire list
of elements and do not modify the individual elements of the
list.

[0022] Itwill be understood that although the terms “first”,
“second”, etc. may be used herein to describe various
components, these components should not be limited by
these terms. These components are only used to distinguish
one component from another.

[0023] The terminology in the application has been used
only to describe specific embodiments and does not limit the
present invention. In the application, it should be understood
that terms, such as ‘include’ and ‘have’, are used to indicate
the existence of an implemented feature, number, step,
operation, element, part, or a combination thereof without
excluding in advance the possibility of the existence or
addition of one or more other features, numbers, steps,
operations, elements, parts, or combinations thereof.
[0024] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.
[0025] FIG. 1 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an embodi-
ment, and FIG. 2 is a cross-sectional diagram of an organic
light-emitting device corresponding to one sub-pixel region
in the organic light-emitting display apparatus of FIG. 1.
[0026] Referring to FIG. 1, the organic light-emitting
display apparatus may include a substrate 100, an organic
light-emitting device 200 formed on the substrate 100, a
color filter 300, and an upper substrate 500.

[0027] The substrate 100 may be formed of a plastic
having excellent heat resistance and durability. However,
exemplary embodiments are not limited thereto, and the
substrate 100 may be formed of various materials such as a
metal, glass, and the like.

[0028] The organic light-emitting device 200 is formed on
the substrate 100 and may include first, second, and third
sub-pixels, P1, P2, and P3, respectively, emitting lights of
different colors. For example, the organic light-emitting
device 200 may include the first sub-pixel P1 emitting blue
light, the second sub-pixel P2 emitting green light, and the
third sub-pixel P3 emitting red light.

[0029] Referring to FIG. 2, the organic light-emitting
device 200 may include a buffer layer 201 formed on the
substrate 100 to block foreign substances/humidity from
entering therein, a thin-film transistor 210 disposed on the
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buffer layer 201, a first electrode 221 electrically connected
to the thin-film transistor 210, a second electrode 223
disposed opposite the first electrode 221, and an intermedi-
ate layer 222 interposed between the first and second elec-
trodes 221 and 223 and including an organic emission layer.

[0030] The thin-film transistor 210 may include an active
layer 211, a gate electrode 212, a source electrode 2125, and
a drain electrode 212d. A first insulating layer is interposed
between the gate electrode 212 and the active layer 211 to
insulate the gate electrode 212 from the active layer 211. The
active layer 211 may include a channel region formed in the
center thereof and a source region and a drain region
arranged on each side of the channel region, respectively.
The active layer 211 may include amorphous silicon, crys-
talline silicon, or an oxide semiconductor, but is not limited
thereto.

[0031] The source region and the drain region formed at
both sides with respect to the channel region may be formed
using the gate electrode 212 as a self-aligned mask and
doping high-density impurities. Although FIG. 2 illustrates
that the thin-film transistor 210 is of a top gate type,
exemplary embodiments are not limited thereto. Thus, the
thin-film transistor 210 may be of a top gate type.

[0032] The source and drain electrodes 212s and 212d are
provided on the gate electrode 212 with a second insulating
layer 203 interposed therebetween. The source and drain
electrodes 212s and 2124 are electrically connected to the
source and drain regions of the active layer 211, respectively.
A third insulating layer 204 may be formed on the source
and drain electrodes 212s and 2124.

[0033] Any one of the source and drain electrodes 212s
and 2124 may be electrically connected to the first electrode
221. The intermediate layer 222, which includes an organic
emission layer, and the second electrode 223 may be formed
on the first electrode 221.

[0034] As shown in FIG. 1, each of the first, second, and
third sub-pixels P1, P2, and P3 includes the structure shown
in FIG. 2, and the organic emission layers included in the
intermediate layers 222 of the first, second, and third sub-
pixels P1, P2, and P3, respectively, include organic materials
for emitting red, green, and blue lights. Each organic emis-
sion layer emitting red, green, and/or blue light may include
a low- or high-molecular organic material. Depending on an
organic emission layer, the intermediate layer 222 may
further include at least one selected from the group that
includes a hole transport layer, a hole injection layer, an
electron transport layer, and an electron injection layer.

[0035] Referring back to FIG. 1, the organic light-emitting
display apparatus according to an exemplary embodiment of
the present invention may have a color filter 300 located on
the organic light-emitting device 200 in a region correspond-
ing to the first, second, and third sub-pixels P1, P2, and P3.

[0036] An upper substrate 500 for encapsulating the
organic light-emitting device 200 may be provided on the
color filter 300. The upper substrate 500 may be formed of
glass, but is not limited thereto, and the upper substrate 500
may be formed of various materials such as metal, plastic,
and the like.

[0037] The color filter 300 may include a blue color filter
B located in a region corresponding to the first sub-pixel P1,
a green color filter G located in a region corresponding to the
second sub-pixel P2, and a red color filter R located in a
region corresponding to the third sub-pixel P3.
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[0038] The color filter 300 may be located in a region
corresponding to the first, second, and third sub-pixels, P1,
P2, and P3, and a spacer color filter 400 may be formed
between the red, green, and blue color filters R, G, and B.
That is, the spacer color filter 400 may be formed at a
location corresponding to a non-emitting area between the
first, second, and third sub-pixels P1, P2, and P3.

[0039] By forming the spacer color filter 400 at the
location corresponding to the non-emitting area, i.e.,
between the red, green, and blue color filters R, G, and B,
only a small amount amount of external light incident onto
the color filter 300 may be reflected, and thus, improving the
visibility of the display and also definition of an image
displayed.

[0040] The spacer color filter 400 may be light-shielding.
That is, the spacer color filter 400 may be formed in the
non-emitting area, and may include a black matrix for
absorbing visible light to reduce contrast due to downward
reflection of external light. The downward reflection refers
to reflection toward an electrode or a wiring layer of the
organic light-emitting device 200 or a lower substrate 100
below the organic light-emitting device 200.

[0041] As shown in FIG. 1, the spacer color filter 400 may
be formed by stacking a first layer and a second layer,
wherein the first layer may be the blue color filter B.
Alternatively, the spacer color filter 400 may only include
the first layer, but the present embodiment is not limited
thereto.

[0042] The blue color filter B may have a refractive index
that is almost the same as or the same as that of the upper
substrate 500, in comparison to that of the green or red color
filter G or R. Therefore, the blue color filter B may be
stacked and formed as the first layer of the spacer color filter
400.

[0043] Light from the outside may be incident on the color
filter 300 by passing through the upper substrate 500. In this
case, a portion of light incident at the location corresponding
to the non-emitting area may be reflected again to the
outside, and other portion thereof may be absorbed inside
the organic light-emitting display apparatus.

[0044] When a refractive index difference between
stacked layers at an interface is high, total reflection occurs.
That is, when a refractive index difference between neigh-
boring layers is large, it is highly probable that light incident
from the outside is totally reflected to the outside

[0045] Therefore, when a refractive index difference
between layers through which light incident from the outside
passes is small, the probability that light incident from the
outside is totally reflected to the outside is low, thereby
maximizing the absorption of the incident external light
within the organic light-emitting display apparatus.

[0046] Accordingly, by stacking the blue color filter B as
the first layer of the spacer color filter 400, the organic
light-emitting display apparatus of an exemplary embodi-
ment of the present invention may minimize a difference in
a refractive index with respect to the upper substrate 500.

[0047] That is, light absorbed from the outside sequen-
tially passes through the upper substrate 500 and the blue
color filter B. Thus, such a minimized surface reflection
allows the organic light-emitting display apparatus to absorb
the external incident light.

[0048] Thus, a manufacturing process may be simplified
by forming the spacer color filter 400 to have light-shielding

Feb. 15,2018

properties between the red, green, and blue color filters R, G,
and B, without separately preparing a light-shielding part.
[0049] A process of forming the spacer color filter 400 will
be described in detail along with a method of manufacturing
an organic light-emitting display apparatus according to an
exemplary embodiment of the present invention.

[0050] According to the an exemplary embodiment, the
spacer color filter 400 may be formed together with the color
filter 300 without patterning a separate light-shielding part,
thus reducing manufacturing time and costs.

[0051] As shown in FIG. 1, the spacer color filter 400 may
have the blue color filter B as the first layer, and the red color
filter R may be stacked on the blue color filter B.

[0052] Since the spacer color filter 400 includes the first
and second layers, the region corresponding to the non-
emitting area may be formed so as to protrude further than
the region of the color filter 300.

[0053] Therefore, the spacer color filter 400 may have
characteristics of a spacer in the organic light-emitting
display apparatus according to the present embodiment.
[0054] That is, by stacking the blue color filter B as the
first layer on the upper substrate 500 and then stacking the
red color filter R thereon as the second layer, an inter-layer
refractive index difference may be not only minimized, but
also increasing the efficiency of absorbing external light
through the first and second layers. By forming the spacer
color filter 400 so as to protrude more than the color filter
300, the spacer color filter 400 may be a spacer for main-
taining a gap between the upper substrate 500 and the lower
substrate 100.

[0055] FIG. 3 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0056] The spacer color filter 400 in the organic light-
emitting display apparatus according to the present embodi-
ment may be formed by stacking first, second, and third
layers, as shown in FIG. 3.

[0057] The spacer color filter 400 formed at the location
corresponding to the non-emitting area may include the blue
color filter B as the first layer, the green color filter G as the
second layer, and the red color filter as the third layer, which
are sequentially stacked. However, the spacer color filter 400
is not limited to the three stacked layers, and the order of
stacking the red, green, and blue color filters R, G, and B is
also not limited.

[0058] FIG. 4 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0059] The organic light-emitting display apparatus
according to an exemplary embodiment may further include
an intermediate layer (gradient index layer) 600 provided
between the color filter 300 and the upper substrate 500.
[0060] The intermediate layer 600 may be an intermediate
refractive layer between the refractive index of the color
filter 300 and the refractive index of the upper substrate 500.
The intermediate layer 600 may be a transparent layer since
external incident light passes through the color filter 300
after passing through the intermediate layer 600.

[0061] The organic light-emitting display apparatus
according to exemplary embodiments may include the inter-
mediate layer 600 to prevent reflection of light incident from
the outside when the refractive index of the color filter 300
is different from the refractive index of the upper substrate
500.
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[0062] A refractive index of the intermediate layer 600
may have an intermediate value between the refractive index
of the color filter 300 and the refractive index of the upper
substrate 500, and thus, an inter-layer refractive index dif-
ference may be lowered, thereby minimizing surface reflec-
tion.

[0063] Light incident from the outside may be absorbed by
the organic light-emitting display apparatus by sequentially
passing through the upper substrate 500, the intermediate
layer 600, and the color filter 300.

[0064] Like the organic light-emitting display apparatuses
according to the embodiments described above, the organic
light-emitting display apparatus according to the present
embodiment may also include the spacer color filter 400, as
shown in FIG. 4.

[0065] As shown in FIG. 4, the spacer color filter 400 may
be formed by stacking the first layer and the second layer.
However, the present embodiment is not limited thereto, and
the spacer color filter 400 may be formed by stacking the
first layer, the second layer, and the third layer as described
above.

[0066] Since the refractive index of the blue color filter B
is almost the same as that of the upper substrate 500, the first
layer may be formed by stacking the blue color filter B on
the upper substrate 500. As shown in FIG. 4, the second
layer may be formed by stacking the red color filter R on the
blue color filter B.

[0067] The spacer color filter 400 may be formed by
stacking the first, second, and third layers, wherein the first
layer as the blue color filter B, the second layer as the green
color layer G, and the third layer as the red color layer R are
sequentially provided.

[0068] FIG. 5 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0069] The organic light-emitting display apparatus
according to an exemplary embodiment may include a blue
intermediate layer 610 having a refractive index between an
intermediate value of the refractive index of the blue color
filter B and the refractive index of the upper substrate 500.
[0070] A red intermediate layer pattern 630 formed in the
blue intermediate layer 610 and located on the red color filter
R may be further included in the organic light-emitting
display apparatus.

[0071] Since the refractive index of the blue color filter B
is almost the same with that of the upper substrate 500, the
blue intermediate layer 610 may be formed between the
upper substrate 500 and the color filter 300.

[0072] Thus, in a case where the blue intermediate layer
610 is formed, when light incident from the outside passes
through the blue color filter B, an inter-layer refractive index
difference is minimized, thereby enhancing the display effi-
ciency.

[0073] To minimize a surface reflection of light passing
through the red color filter R from outside the device, the red
intermediate layer pattern 630 may also be formed as shown
in FIG. 5. The red intermediate layer pattern 630 may be
located in the blue intermediate layer 610 and may be
formed so as to have a refractive index with an intermediate
value between the refractive index of the blue intermediate
layer 610 and the refractive index of the red color filter R.
[0074] Therefore, light incident from the outside may pass
through the red color filter R after sequentially passing
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through the upper substrate 500, the blue intermediate layer
610, and the red intermediate layer pattern 630.

[0075] Therefore, since an inter-layer refractive index
difference is minimized, even though light passes through a
plurality of layers, an amount of reflected light may be
minimized, and thus, an amount of light absorbed by the
organic light-emitting display apparatus may be large.
[0076] Accordingly, external light absorption of the
organic light-emitting display apparatus according to an
exemplary embodiment of the present invention may be
maximized.

[0077] As shown in FIG. 5, a green intermediate layer
pattern 650 may be further included in the blue intermediate
layer 610, specifically, in the green color filter G.

[0078] The green intermediate layer pattern 650 may be
formed so as to have a refractive index between the refrac-
tive index of the blue intermediate layer 610 and the
refractive index of the green color filter G.

[0079] In this case, outside light incident onto the green
color filter G may sequentially pass through the upper
substrate 500, the blue intermediate layer 610, and the green
intermediate layer pattern 650.

[0080] Like the red intermediate layer pattern 630, since
an inter-layer refractive index difference is minimized, the
amount of light absorbed by the organic light-emitting
display apparatus through the green color filter G may be
maximized.

[0081] The organic light-emitting display apparatus
according to exemplary embodiments of the present inven-
tion are not limited to the embodiment illustrated in FIG. 5
and may include only the red intermediate layer pattern 630
and the green intermediate layer pattern 650, or both the red
intermediate layer pattern 630 and the green intermediate
layer pattern 650.

[0082] FIG. 6 is a cross-sectional diagram of an organic
light-emitting display apparatus according to an exemplary
embodiment of the present invention.

[0083] The organic light-emitting display apparatus
according to an exemplary embodiment may include an
intermediate layer 710, 730, 750. The intermediate layer
710, 730, 750 may include a blue intermediate layer 710, a
red intermediate layer 730, and a green intermediate layer
750.

[0084] That is, the blue, red, and green intermediate layers
710, 730, and 750 having different refractive indices may be
formed depending on a location of the color filter 300. That
is, the blue, red, and green intermediate layers 710, 730, and
750 may be formed on the blue, red, and green color filters
B, R, and G, respectively.

[0085] The blue intermediate layer 710 may be formed so
as to have a refractive index between the refractive index of
the blue color filter B and the refractive index of the upper
substrate 500.

[0086] Likewise, each of the red intermediate layer 730
and the green intermediate layer 750 may be formed so as to
have a refractive index between the refractive index of the
red or green color filter R or G and the refractive index of
the upper substrate 500.

[0087] In the organic light-emitting display apparatus
according to an exemplary embodiment, when light incident
from the outside passes through each of the red, green, and
blue color filters R, G, and B, the light passes through the
upper substrate 500 and the intermediate layer 700. Thus, an
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inter-layer refractive index difference may be minimized,
thereby maximizing efficiency of the internal absorption of
external light.

[0088] FIGS. 7A to 7D are cross-sectional diagrams
describing a method of forming an upper substrate and a
color filter in a method of manufacturing an organic light-
emitting display apparatus, according to an exemplary
embodiment of the present invention.

[0089] According to the method of manufacturing an
organic light-emitting display apparatus, first, the organic
light-emitting device 200 including a plurality of sub-pixels
for respectively emitting lights of different colors may be
formed (not shown). The upper substrate 500 located at an
upper part so as to encapsulate the organic light-emitting
device 200 may be formed (not shown).

[0090] As discussed in further detail below, the color filter
300 located in a region corresponding to the plurality of
sub-pixels may be formed on the upper substrate 500. The
color filter 300 may include the blue color filter B, the red
color filter R, and the green color filter G.

[0091] Specifically, FIGS. 7A to 7D sequentially illustrate
the forming of the color filter 300.

[0092] First, as shown in FIGS. 7A and 7B, the blue color
filter B may be patterned on the upper substrate 500. The
blue color filter B may be patterned not only in a region
corresponding to a blue sub-pixel but also at a location
corresponding to the non-emitting area. That is, the blue
color filter B may be patterned in both a region between the
region where the blue color filter B will be disposed and a
region where the green color filter G will be disposed and in
a region between the region where the green color filter G
will be disposed and the region where the red color filter R
will be disposed. As such an inter-layer refractive index
difference is minimized when external incident light is
absorbed, since the blue color filter B has almost the same
refractive index as that of the upper substrate 500, in
comparison to the green color filter G and and the red color
filter R.

[0093] Next, as shown in FIG. 7C, the green color filter G
may be patterned in a region corresponding to a green
sub-pixel.

[0094] Next, as shown in FIG. 7D, the red color filter R
may be patterned. The red color filter R may be patterned not
only in a region corresponding to a red sub-pixel but also at
a location corresponding to the non-emitting area.

[0095] That is, the red color filter R may be patterned as
a second layer on the blue color filter B patterned as a first
layer in the region between the blue color filter B and the
green color filter G and the region between the green color
filter G and the red color filter R.

[0096] In this case, since the patterned red color filter R
protrudes more than the color filter 300 formed in an
emitting area, the patterned red color filter R may increase
the efliciency of internal absorption of external light and be
a spacer maintaining a gap between the upper and lower
substrates 500 and 100 (not shown).

[0097] The types and an order of color filters patterned at
the location corresponding to the non-emitting area are not
limited to the above. The method of manufacturing an
organic light-emitting display apparatus illustrated in FIGS.
7A to 7D is merely one embodiment and is not limited
thereto. For example, the green color filter G may also be
patterned at the location corresponding to the non-emitting
area.
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[0098] 1In acase where the green color filter G is patterned
at the location corresponding to the non-emitting area, the
blue color filter B patterned as a first layer, the green color
filter G as a second layer, and the red color filter R as a third
layer may be stacked at the location corresponding to the
non-emitting area. Accordingly, the blue, green, and red
color filters B, G, and R at the location corresponding to the
non-emitting area may protrude further than the color filter
300 at a location corresponding to the emitting area and may
form a spacer.

[0099] FIGS. 8A to 8E are cross-sectional diagrams
describing a method of manufacturing an organic light-
emitting display apparatus, according to an exemplary
embodiment. Steps similar to those described above with
reference to FIG. 7A are omitted in this description.
[0100] In the method of manufacturing an organic light-
emitting display apparatus according to the exemplary
embodiment, an intermediate layer may be first formed
before forming the color filter 300 on the upper substrate 500
as shown in FIG. 8B.

[0101] The intermediate layer may be formed so as to have
a refractive index between the refractive index of the color
filter 300 and the refractive index of the upper substrate 500,
thereby minimizing an inter-layer refractive index differ-
ence.

[0102] As described above, according to the one or more
of the above embodiments, the reflection of external light
may be reduced, and a manufacturing process may also be
simplified.

[0103] Itshouldbe understood that the exemplary embodi-
ments described therein should be considered in a descrip-
tive sense only and not for purposes of limitation. Descrip-
tions of features or aspects within each embodiment should
typically be considered as available for other similar features
or aspects in other embodiments.

[0104] While one or more embodiments of the present
invention have been described with reference to the figures,
it will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the following claims.

What is claimed is:
1. A method of manufacturing an organic light-emitting
display apparatus, comprising:

forming an organic light-emitting device comprising a
plurality of sub-pixels, each sub- pixel of the plurality
of sub-pixels configured to emit lights of different
colors;

forming a substrate configured to encapsulate the organic
light-emitting device; and

forming a color filter on the substrate in a region corre-
sponding to each of the sub-pixels of the plurality of
sub-pixels,

wherein the forming of the color filter comprises:

patterning a blue color filter in a region corresponding
to a blue sub-pixel and a region corresponding to a
non-emitting area;

patterning a green color filter in a region corresponding
to a green sub-pixel; and

patterning a red color filter in a region corresponding to
a red sub-pixel and a region corresponding to the
non-emitting area.
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2. The method of claim 1, further comprising:

forming an intermediate layer having a refractive index
between a refractive index of the substrate and a
refractive index of the color filter.

3. The method of claim 1, wherein the forming of the

color filter further comprises:

patterning a second green color filter in a region corre-

sponding to the non-emitting area.

# % % k&
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