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(57) ABSTRACT

An organic light emitting display device comprising: a
substrate; a first pixel electrode disposed on the substrate; a
pixel defining film disposed on the first pixel electrode and
having a first opening at least partially exposing the first
pixel electrode; a first organic light emitting layer disposed
on the pixel defining film and overlapping with the first
opening of the pixel defining film; and a black matrix
disposed on the first organic light emitting layer and having
a first opening overlapping with the first organic light
emitting layer. Light having passed through the first opening
of the black matrix is one of red light, green light, and blue
light. The first opening of the black matrix may have a shape
with a curved portion.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims priority to Korean Patent
Application No. 10-2017-0085074 filed on Jul. 4, 2017 in
the Korean Intellectual Property Office, and all the benefits
accruing therefrom under 35 U.S.C. 119, the contents of
which in its entirety are herein incorporated by reference.

BACKGROUND

1. Field of the Disclosure

[0002] The present disclosure relates to an organic light
emitting display device.

2. Description of the Related Art

[0003] Along with the development of multimedia, dis-
play devices are becoming increasingly important. In
response to this, several kinds of display devices such as a
liquid crystal display (LCD) and an organic light emitting
display (OLED) have been used.

[0004] Among the display devices, OLEDs display images
by using organic light emitting devices that generate light
through recombination of electrons and holes. OLEDs have
benefits such as a fast response time, high brightness, a large
viewing angle, and low power consumption.

SUMMARY

[0005] Aspects of the present disclosure provide an
organic light emitting display device capable of alleviating
reflected color separation due to external light.

[0006] Aspects of the present disclosure also provide an
organic light emitting display device capable of managing
uniform dispersion and reducing reflectivity.

[0007] Aspects of the present disclosure also provide an
organic light emitting display device capable of reducing
costs because no polarizing plate is used.

[0008] It should be noted that objects of the present
inventive concept are not limited to the above-described
objects, and other objects of the present inventive concept
will be apparent to those skilled in the art from the following
descriptions.

[0009] An exemplary embodiment of the present inventive
concept discloses a display device comprising: An organic
light emitting display device comprising: a substrate; a first
pixel electrode disposed on the substrate; a pixel defining
film disposed on the first pixel electrode and having a first
opening at least partially exposing the first pixel electrode;
a first organic light emitting layer disposed on the pixel
defining film and overlapping with the first opening of the
pixel defining film; and a black matrix disposed on the first
organic light emitting layer and having a first opening
overlapping with the first organic light emitting layer. Light
having passed through the first opening of the black matrix
is one of red light, green light, and blue light. The first
opening of the black matrix may have a shape with a curved
portion.

[0010] An exemplary embodiment of the present inventive
concept also discloses a display device comprising: an
organic light emitting display device comprising: a sub-
strate; a first pixel electrode disposed on the substrate; a
pixel defining film disposed on the first pixel electrode and
having a first opening at least partially exposing the first
pixel electrode; a first organic light emitting layer disposed
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on the pixel defining film and overlapping with the first
opening of the pixel defining film; and a black matrix
disposed on the first organic light emitting layer and having
a first opening overlapping with the first organic light
emitting layer. The first opening of the back matrix may have
a smaller area than the first opening of the pixel defining
film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other aspects and features of the
present disclosure will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings, in which:

[0012] FIG. 1is a plan view showing a pixel layout of an
organic light emitting display device according to an
embodiment of the present inventive concept;

[0013] FIG. 2 is a sectional view taken along line I-I'
shown in FIG. 1;

[0014] FIG. 3 is a view for comparison between FIG. 1,
which is a plan view of a first pixel, and FIG. 2, which is a
sectional view taken along line I-I';

[0015] FIG. 4 is a plan view showing a color filter and an
opening of a black matrix of an organic light emitting
display device according to a comparative example;
[0016] FIG. 5 is a view showing that color separation is
alleviated in an organic light emitting display device accord-
ing to an embodiment of the present inventive concept;
[0017] FIG. 6 is a view showing color separation in the
organic light emitting display device according to the com-
parative example shown in FIG. 4;

[0018] FIG. 7 is a plan view showing a pixel layout of an
organic light emitting display device according to another
embodiment of the present inventive concept;

[0019] FIG. 8 is a sectional view taken along line II-1T'
shown in FIG. 7;

[0020] FIGS. 9A and 9B is a view showing examples of
the shape of an opening of a black matrix shown in FIG. 7,
[0021] FIG. 10 is a view showing an interval between
openings of a pixel defining film adjacent to an organic light
emitting display device according to another embodiment of
the present inventive concept;

[0022] FIG. 11 is a plan view showing a pixel layout of an
organic light emitting display device according to another
embodiment of the present inventive concept;

[0023] FIG. 12 is a sectional view taken along line III-IIT'
shown in FIG. 11;

[0024] FIG. 13 is a plan view showing an opening of a
black matrix and a color filter of an organic light emitting
display device according to another embodiment of the
present inventive concept;

[0025] FIG. 14 is a plan view showing an opening of a
black matrix and a color filter of an organic light emitting
display device according to still another embodiment of the
present inventive concept;

[0026] FIG. 15 is a plan view showing a color filter and an
opening of a black matrix of an organic light emitting
display device according to a comparative example;
[0027] FIG. 16 is a plan view showing a pixel layout of an
organic light emitting display device according to another
embodiment of the present inventive concept;

[0028] FIG. 17 is a sectional view taken along line IV1-
VT, line 1V2-1V2', and line IV3-IV3' shown in FIG. 16;
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[0029] FIG. 18 is a diagram illustrating an improvement of
reflective dispersion of the organic light emitting display
device shown in FIG. 16;

[0030] FIGS. 19, 20, 21, 22, 23, 24, 25 and 26 are
diagrams illustrating a process of manufacturing the organic
light emitting display device shown in FIG. 16;

[0031] FIG. 27 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept;

[0032] FIG. 28 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept;

[0033] FIG. 29 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept;

[0034] FIG. 30 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept;

[0035] FIG. 31 is a plan view showing a pixel layout of an
organic light emitting display device according to still
another embodiment of the present inventive concept; and
[0036] FIG. 32 is a sectional view taken along line
V1-V1', line V2-V2, and line V3-V3' shown in FIG. 31.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0037] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0038] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0039] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred
to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. For the purposes of
this disclosure, “at least one of X, Y, and Z” and “at least one
selected from the group consisting of X, Y, and Z” may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and Z, such as, for instance, XYZ,
XYY, YZ, and 7Z7Z. Like numbers refer to like elements
throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0040] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
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could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
present disclosure.

[0041] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g., rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

[0042] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0043] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. For
example, an implanted region illustrated as a rectangle will,
typically, have rounded or curved features and/or a gradient
of implant concentration at its edges rather than a binary
change from implanted to non-implanted region. Likewise,
a buried region formed by implantation may result in some
implantation in the region between the buried region and the
surface through which the implantation takes place. Thus,
the regions illustrated in the drawings are schematic in
nature and their shapes are not intended to illustrate the
actual shape of a region of a device and are not intended to
be limiting.

[0044] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0045] Hereinafter, exemplary embodiments will be
described with reference to the accompanying drawings.
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[0046] FIG. 1 is a plan view showing a pixel layout of an
organic light emitting display device according to an
embodiment of the present inventive concept.

[0047] Referring to FIG. 1, a plurality of pixel units
including first to fourth pixels PX1 to PX4 may be disposed
in a pixel area DA.

[0048] An arrangement of the first to fourth pixels PX1 to
PX4 will be described with reference to FIG. 1. The first
pixel PX1 and the third pixel PX3 may be disposed adjacent
to each other in a first direction d1. The second pixel PX2
and the fourth pixel PX4 may be disposed adjacent to each
other in the first direction d1. The first pixel PX1 and the
second pixel PX2 may be disposed adjacent to each other in
a second direction d2, which is a diagonal direction with
respect to the first direction d1 and a third direction d3 which
is perpendicular to the first direction d1. The third pixel PX3
and the fourth pixel PX4 may be disposed adjacent to each
other in the second direction d2.

[0049] A plurality of color filters may include first, second,
and third color filters CF1, CF2, and CF3. In this disclosure,
the first color filter CF1 may be a red color filter, the second
color filter CF2 may be a green color filter, and the third
color filter CF3 may be a blue color filter. However, the first
color filter CF1, the second color filter CF2, and the third
color filter CF3 are not limited to red, green, and blue color
filters, respectively. For example, each of the first color filter
CF1, the second color filter CF2, and the third color filter
CF3 may be any one of a cyan color filter, a magenta color
filter, and a yellow color filter. Here, as an example, it will
be described that the first color filter CF1 is a red color filter,
the second color filter CF2 is a green color filter, and the
third color filter CF3 is a blue color filter. In this disclosure,
the same reference numeral will be used to describe color
filters which transmit light in the same wavelength region.
[0050] The first pixel PX1 may overlap with the first color
filter CF1. The second pixel PX2 and the fourth pixel PX4
may overlap with the second color filter CF2. Also, the third
pixel PX3 may overlap with the third color filter CF3. Thus,
the first pixel PX1 may display a red color, and the second
pixel PX2 and the fourth pixel PX4 may display a green
color. Also, the third pixel PX3 may display a blue color.
[0051] Here, the first to fourth pixels PX1 to PXd4, which
display red, green, blue, and green colors, may constitute a
single pixel unit. That is, as a red-green-blue-green (RGBG)
pentile, the first to fourth pixels PX1 to PX4 may be
disposed in the pixel area DA. However, the arrangement of
the plurality of pixels disposed in the pixel area DA is not
limited to that shown in FIG. 1. For example, the arrange-
ment of the plurality of pixels may vary depending on the
display colors of the pixels, the resolution and the aperture
ratio of an applied organic light emitting display device, and
SO on.

[0052] In this disclosure, the expression “a first element
and a second element overlap with each other” indicates that
the first element overlaps with the second element when
projected onto a first substrate 110.

[0053] Here, relations between a first pixel electrode 121,
an opening OPla of a pixel defining film 130 (see FIG. 2),
and an opening OP2a of a black matrix BM will be
described on the basis of the first pixel PX1.

[0054] The first pixel PX1 may include the first pixel
electrode 121. The first pixel electrode 121 may be partially
exposed by the opening OP1a of the pixel defining film 130
(see FIG. 2). The first pixel electrode 121 may overlap with
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the opening OP1a of the pixel defining film 130 (see FIG. 2)
and the opening OP2a of the black matrix BM.

[0055] The first pixel electrode 121 may overlap with the
first color filter CF1. More specifically, the first color filter
CF1 may overlap with the first pixel electrode 121 by
covering the opening OP2a of the black matrix BM. Thus,
the first pixel PX1 may display a red color because light
emitted from a first organic light emitting layer 141 (see
FIG. 2) becomes red after passing through the first color
filter CF1.

[0056] As an example, the first pixel electrode 121 may
have a rhombus shape. Also, as an example, the opening
OP1a of the pixel defining film 130 (see FIG. 2) may have
a rhombus shape. Here, the rhombus shape may include the
shape of a figure that is substantially the same as a rhombus
(e.g., a quadrangle) in consideration of a manufacturing
process or the like, as well as the shape of a rhombus. The
shape of the first pixel electrode 121 and the shape of the
opening OP1a of the pixel defining film 130 (see FIG. 2) are
not limited to those shown in FIG. 1. That is, the shape of
the first pixel electrode 121 and the shape of the opening
OP1a of the pixel defining film 130 (see FIG. 2) may vary
depending on the arrangement of the plurality of pixels.
[0057] The shape of the opening OP2a of the black matrix
BM may have a curved portion. In this disclosure, the term
“curved portion” is defined as a region having a predeter-
mined curvature. Thus, the shape of the opening OP2a of the
black matrix BM may include a region having a predeter-
mined curvature, i.e., a curved portion.

[0058] More specifically, the opening OP2a of the black
matrix BM may have a substantially circular shape. That is,
the planar shape of the opening OP2a of the black matrix
BM may be a curved line which is composed of assemblies
of dots that are spaced a certain distance apart from a virtual
center point cp. The opening OP2q of the black matrix BM
may omnidirectionally and uniformly induce diffraction of
light on the basis of the virtual center point cp. This will be
described in detail below with reference to FIGS. 3 to 6. In
this disclosure, the circular shape may include the shape of
a polygon substantially close to a circle, an ellipse, or a
figure having at least one curved portion in consideration of
a manufacturing process or the like, as well as the shape of
a circle. Here, in this disclosure, a polygon close to a circle,
an ellipse, or a figure with at least one curved portion is
described as a “circular shape.”

[0059] FIG. 2. is a sectional view taken along line I-I'
shown in FIG. 1. The following description will be provided
with reference to the first pixel PX1, as described above.
[0060] Referring to FIGS. 1 and 2, the organic light
emitting display device according to an embodiment of the
present inventive concept may include the first substrate
110, the first pixel electrode 121, the pixel defining film 130,
the first organic light emitting layer 141, a common elec-
trode 150, an encapsulation layer 160, the black matrix BM,
the first color filter CF1, the second color filter CF2, and the
third color filter CF3.

[0061] The first substrate 110 may be an insulating sub-
strate. As an example, the first substrate 110 may include
materials such as glass, quartz, and polymer resins. Here, the
polymer materials may include polyethersulphone (PES),
polyacrylate (PA), polyarylate (PAR), polyetherimide (PEI),
polyethylenenaphthalate (PEN), polyethyleneterephthalate
(PET), polyphenylenesulfide (PPS), polyallylate, polyimide
(PI), polycarbonate (PC), cellulosetriacetate (CAT), cellu-
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lose acetate propionate (CAP), or a combination thereof. As
another example, the first substrate 110 may be a flexible
substrate including polyimide (PT).

[0062] The first pixel electrode 121 may be disposed on
the first substrate 110. Although not shown, other elements
may be additionally disposed between the first substrate 110
and the first pixel electrode 121. As an example, the other
elements may include a buffer layer, a conductive wire, an
insulation layer, and a plurality of thin-film transistors. Here,
the plurality of thin-film transistors may use amorphous
silicon, polysilicon, low temperature polysilicon (LTPS), an
oxide semiconductor, an organic semiconductor, or the like
as a channel layer. The plurality of thin-film transistors may
have different types of channel layers. As an example, both
of a thin-film transistor including an oxide semiconductor
and a thin-film transistor including LTPS may be included in
one pixel, in consideration of roles or manufacturing pro-
cesses of the thin-film transistors.

[0063] As an example, the first pixel electrode 121 may be
an anode electrode. When the first pixel electrode 121 is an
anode electrode, the first pixel electrode 121 may include a
high work function material to facilitate hole injection. Also,
the first pixel electrode 121 may be a reflective electrode, a
semitransparent electrode, or a transparent electrode. As an
example, the first pixel electrode 121 may include a reflec-
tive material. The reflective material may include, as an
example, one or more selected from the group consisting of
silver (Ag), magnesium (Mg), chromium (Cr), gold (Au),
platinum (Pt), nickel (Ni), copper (Cu), tungsten (W), alu-
minum (Al), aluminum-lithium (Al—Li), magnesium-in-
dium (Mg—In), and magnesium-silver (Mg—Ag).

[0064] As an example, the first pixel electrode 121 may be
formed as a single-layered film, but is not limited thereto.
That is, the first pixel electrode 121 may be formed as a
multi-layered film in which two or more materials are
stacked.

[0065] When the first pixel electrode 121 is formed as a
multi-layered film, the first pixel electrode 121 may include,
as an example, a reflective film and a transparent or semi-
transparent electrode disposed above the reflective film. As
another example, the first pixel electrode 121 may include a
reflective film and a transparent or semitransparent electrode
disposed below the reflective film. For example, the first
pixel electrode 121 may have a three-layered structure of
ITO/Ag/ITO, but is not limited thereto.

[0066] Here, the transparent or semitransparent electrode
may include one or more selected from the group consisting
of indium tin oxide (ITO), indium zinc oxide (IZ0), zinc
oxide (Zn0), indium oxide (In,0;), indium gallium oxide
(IGO), and aluminum zinc oxide (AZO).

[0067] The pixel defining film 130 may be disposed on the
first pixel electrode 121. The pixel defining film 130
includes the opening OP1a that at least partially exposes the
first pixel electrode 121. The pixel defining film 130 may
include an organic material or an inorganic material. As an
example, the pixel defining film 130 may include materials
such as a photoresist, a polyimide resin, an acrylic resin, a
silicon compound, and a polyacrylic resin.

[0068] The first organic light emitting layer 141 may be
disposed on the first pixel electrode 121. More specifically,
the first organic light emitting layer 141 may be disposed on
a region of the first pixel electrode 121 to cover the opening
OP1a of the pixel defining film 130. As an example, the first
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organic light emitting layer 141 may at least partially cover
a side wall of the pixel defining film 130.

[0069] As an example, the first organic light emitting layer
141 may emit red light. That is, the first organic light
emitting layer 141 may include a red light emitting material.
As another example, the first organic light emitting layer 141
may emit white light. That is, the first organic light emitting
layer 141 may include a white light emitting material.
Unlike this, the first organic light emitting layer 141 may
have a form in which a red light emitting layer, a green light
emitting layer, and a blue light emitting layer are stacked to
emit white light. In this disclosure, an example in which the
first organic light emitting layer 141 emits red light and the
other organic light emitting layers emit any one of red light,
green light, and blue light will be described below.

[0070] Although not shown, the first organic light emitting
layer 141 may have a multi-layered structure including a
hole injection layer HIL, a hole transport layer HTL, an
electron transport layer ETL, an electron injection layer FIL,
and so on.

[0071] The common electrode 150 may be disposed on the
first organic light emitting layer 141 and the pixel defining
film 130. As an example, the common electrode 150 may be
formed over the first organic light emitting layer 141 and the
pixel defining film 130. As an example, the common elec-
trode 150 may be a cathode electrode. The common elec-
trode 150 may include one or more selected from the group
consisting of Li, Ca, LiF/Ca, LiF/Al, Al, Ag, and Mg. Also,
the common electrode 150 may be formed of a low work
function material. As an example, the common electrode 150
may be a transparent or semitransparent electrode including
any one or more selected from the group consisting of
indium tin oxide (ITO), indium zinc oxide (IZ0), zinc oxide
(ZnO), indium oxide (In,0;), iridium gallium oxide (IGO),
and aluminum zinc oxide (AZQO).

[0072] The encapsulation layer 160 may be disposed on
the first substrate 110 to cover the first organic light emitting
layer 141. That is, a plurality of organic light emitting
devices including the first organic light emitting layer 141
may be disposed between the first substrate 110 and the
encapsulation layer 160. The encapsulation layer 160 may
block penetration of external oxygen and moisture into the
plurality of organic light emitting devices which include the
first organic light emitting layer 141.

[0073] As an example, the encapsulation layer 160 may
have a form in which at least one of an organic layer and an
inorganic layer is stacked in a single-layered structure or a
multi-layered structure. The organic layer may include any
one selected from the group consisting of epoxy, acrylate,
and urethane acrylate. The inorganic layer may include any
one or more selected from the group consisting of silicon
oxide (Si0x), silicon nitride (SiNX), and silicon oxynitride
(SiONXx). As an example, the encapsulation layer 160 may
have a form in which a first inorganic layer, an organic layer
disposed on the first inorganic layer, and a second inorganic
layer disposed on the organic layer are stacked.

[0074] As another example, the encapsulation layer 160
may be a transparent insulating substrate. When the encap-
sulation layer 160 is a transparent insulating substrate, the
transparent insulating substrate may be a glass substrate, a
quartz substrate, a transparent resin substrate, etc. Also, an
adhesion layer may be disposed between the transparent
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insulating substrate and the first substrate 110 in order to
bond the transparent insulating substrate and the first sub-
strate 110.

[0075] Meanwhile, the encapsulation layer 160 may be
omitted when the color filter and the black matrix BM
additionally serve as an encapsulation layer.

[0076] Although not shown, a capping layer may be
additionally included between the common electrode 150
and the encapsulation layer 160. The capping layer can
prevent light incident on the common electrode 150 from
being lost by total reflection. As an example, the capping
layer may be formed as an organic film or an inorganic film.
[0077] The black matrix BM may be disposed on the
encapsulation layer 160. The black matrix BM may be
disposed on the encapsulation layer 160 to cover an entire
surface of the encapsulation layer 160 except regions of
opening OP2a. A material with high absorption for visible
light may be used for the black matrix BM. As an example,
the black matrix BM may include a metal such as chromium
(Cr), a metal nitride, a metal oxide, a resin material colored
in black, or the like.

[0078] The opening OP2a of the black matrix BM may
overlap with the first organic light emitting layer 141 and the
opening OPla of the pixel defining film 130. Thus, light
emitted from the first organic light emitting layer 141 may
pass through the opening OP1a of the pixel defining film 130
and the opening OP2a of the black matrix BM. Although not
shown, a buffer layer or an organic layer may be formed
between the black matrix BM and the encapsulation layer
160. The buffer layer or the organic layer may be formed in
a single-layered structure or a multi-layered structure. The
opening OP2a of the black matrix BM may completely
expose the opening OP1a of the pixel defining film 130 in
a plan view.

[0079] The first color filter CF1, the second color filter
CF2, and the third color filter CF3 may be disposed on the
black matrix BM. The black matrix BM may be disposed at
a boundary between the plurality of color filters including
the first color filter CF1, the second color filter CF2, and the
third color filter CF3.

[0080] The first color filter CF1 may selectively transmit
red light. Here, the red light may have a wavelength ranging
from about 620 nm to about 750 nm. The second color filter
CF2 may selectively transmit green light. Here, the green
light may have a wavelength ranging from about 495 nm to
about 570 nm. The third color filter CF3 may selectively
transmit blue light. Here, the blue light may have a wave-
length ranging from about 450 nm to about 495 nm. As an
example, the first color filter CF1, the second color filter
CF2, and the third color filter CF3 may include a resin
containing pigment or dye. As another example, the first
color filter CF1, the second color filter CF2, and the third
color filter CF3 may include different materials which are
formed through different processes.

[0081] As an example, the first color filter CF1, the second
color filter CF2, and the third color filter CF3 may have a
rhombus shape. Thus, it is possible to minimize separation
distances between the first color filter CF1 and its adjacent
color filters. Meanwhile, in FIG. 1, the adjacent color filters
are shown as not overlapping with each other, but the
adjacent color filters may overlap with each other. When the
adjacent color filters overlap with each other, an overlapped
portion may overlap with the black matrix BM. Also, the
shape and size of the first color filter CF1, the second color
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filter CF2, and the third color filter CF3 are not limited to
those shown in FIGS. 1 and 2. Meanwhile, in this disclosure,
an example in which a color filter is disposed on the black
matrix BM has been described. Unlike this, the black matrix
BM may be disposed on the color filter.

[0082] FIG. 3 is a view for comparison between FIG. 1,
which is a plan view of a first pixel, and FIG. 2, which is a
sectional view taken along line I-I'. FIG. 4 is a plan view
showing a color filter and an opening of a black matrix of an
organic light emitting display device according to a com-
parative example. For convenience of description, some
elements included in the organic light emitting display
device may be omitted in FIGS. 3 and 4.

[0083] Referring to FIG. 3, the opening OP2a of the black
matrix BM may have a circular shape. That is, the opening
OP2a of the black matrix BM has a circular shape and thus
can omnidirectionally and uniformly induce diffraction of
light L1 on the basis of the virtual center point cp. Thus,
even when light introduced from an external source (here-
inafter referred to as “external light”) is reflected by the first
pixel electrode 121, the organic light emitting display device
according to an embodiment of the present inventive con-
cept may omnidirectionally and uniformly induce diffraction
of the reflected light 1. Accordingly, with the organic light
emitting display device according to an embodiment of the
present inventive concept, it is possible to alleviate color
separation due to external light and visibility degradation
due to external light reflection.

[0084] Referring to FIG. 4, an organic light emitting
display device according to a comparative example includes
a black matrix BMa having a rhombic opening BM_OP and
a quadrangular color filter CFa. That is, the opening BM_OP
of the black matrix BMa does not have uniform diffraction
of light L.2 on the basis of a virtual center point cpa. More
specifically, the organic light emitting display device accord-
ing to the comparative example has different diffraction of
light L2 at a vertex al and a side a2 of the rhombic opening
BM_OP of the black matrix. Thus, even when the external
light is reflected, the organic light emitting display device
according to the comparative example does not have uni-
form diffraction of light L2 (ie., light L2 is biased in a
certain direction), and thus color separation may be gener-
ated.

[0085] FIG. 5 is a view showing that color separation is
alleviated in an organic light emitting display device accord-
ing to an embodiment of the present inventive concept. FIG.
6 is a view showing color separation of the organic light
emitting display device according to the comparative
example shown in FIG. 4.

[0086] It can be seen from FIG. 6 that color separation is
generated in the form of a letter X in the organic light
emitting display device according to the comparative
example. On the other hand, it can be seen from FIG. 5 that
color separation due to external light is alleviated by the
organic light emitting display device according to an
embodiment of the present inventive concept by omnidirec-
tionally and uniformly inducing diffraction of light.

[0087] Meanwhile, the organic light emitting display
device according to an embodiment of the present inventive
concept does not include a polarizing plate. That is, the
organic light emitting display device according to an
embodiment of the present inventive concept can reduce
reflection of external light without using the polarizing plate
by using the color filter and the black matrix BM as
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disclosed in the embodiment. Also, it is possible to alleviate
color separation by forming the opening BM_OP of the
black matrix BMa in a circular shape.

[0088] FIG. 7 is a plan view showing a pixel layout of an
organic light emitting display device according to another
embodiment of the present inventive concept. FIG. 8 is a
sectional view taken along line II-II' shown in FIG. 7. For
convenience of description, contents which are described in
the foregoing embodiments with reference 10 FIGS. 1 to 6
will be omitted in the following description. The same
reference numerals will be used for the same elements as
those shown in FIGS. 1 to 6.

[0089] Referring to FIGS. 7 and 8, an opening OP2b of a
black matrix BM1 has a smaller area than the opening OP1a
of the pixel defining film 130. That is, the opening OP2b of
the black matrix BM1 may fully overlap with a region of the
first pixel electrode 121 exposed by the opening OP1a of the
pixel defining film 130.

[0090] Accordingly, since the opening OP25 of the black
matrix BM1 has a smaller area than the region of the first
pixel electrode 121 exposed by the opening OPla of the
pixel defining film 130, external light [.3a may have the
same form as light L35 reflected by the first pixel electrode
121. Thus, the organic light emitting display device accord-
ing to another embodiment of the present inventive concept
may alleviate reflected color separation due to external light.
[0091] Also, the opening OP2b of the black matrix BM1
may have a circular shape. Thus, even when the external
light L3a is reflected by the first pixel electrode 121, the
organic light emitting display device may omnidirectionally
and uniformly induce diffraction of the reflected light L34.
Thus, the organic light emitting display device according to
another embodiment of the present inventive concept may
alleviate color separation due to external light.

[0092] Meanwhile, as long as the opening OP2b of the
black matrix BM1 has a smaller area than the opening OP1a
of the pixel defining film 130, the shape of the opening OP2b
of the black matrix BM1 is not limited to a circular shape.
This will be described below in detail with reference to
FIGS. 9A and 9B. For convenience of description in FIGS.
9A and 9B, the reference numerals of all the black matrices
will be marked as “BM1.”

[0093] FIGS. 9A and 9B is a view showing examples of
the shape of the opening of the black matrix shown in FIG.
7. Referring to FIG. 9A, an opening OP2¢ of the black
matrix BM1 may have a polygonal shape close to a circular
shape. Alternatively, referring to FIG. 9B, an opening OP2d
of the black matrix BM1 may have a quadrangular shape.

[0094] The shape of the opening of the black matrix BM1
is not limited to those shown in FIGS. 8 and 9, and the
opening of the black matrix. BM1 may be formed in various
shapes (such as an ellipse, a rhombus, and a parallelogram)
in consideration of a required aperture ratio, required reflec-
tivity, process conditions, and so on.

[0095] Also, a plurality of openings of the black matrix
BMI1 may have different shapes and areas. For example, the
plurality of openings of the black matrix BM1 may have
different shapes and areas depending on the type of an
overlapping color filter. As an example, the diffraction
degrees of wavelengths included in the external light
(red>green>blue) and the brightness and lifespan of the
organic light emitting layer are different. Thus, the shapes
and areas of the plurality of openings of the black matrix
BMI1 may be determined in consideration of the difference.
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As an example, an opening overlapping with a green color
filter among the plurality of openings of the black matrix
BM1 may have relatively the smallest area.

[0096] FIG. 10 is a view showing an interval between
openings of a pixel defining film adjacent to an organic light
emitting display device according to another embodiment of
the present inventive concept. The following description
with reference to FIG. 10 is based on a reference pixel
PX _ref overlapping with a reference color filter CF_ref.
[0097] Referring to FIG. 10, an opening OP2_ref of a
black matrix BM_ref has a smaller area than an opening
OP1_ref of a pixel defining film. That is, the opening
OP2_ref of the black matrix BM_ref may fully overlap with
a region of a pixel electrode PE exposed by the opening
OP1 " ref of the pixel defining film.

[0098] Thus, since the openming OP2_ref of the black
matrix BM_ref has a smaller area than the pixel electrode PE
capable of reflecting external light, the external light and
light reflected by the pixel electrode PE may have the same
form. Also, the opening OP2b_ref of the black matrix
BM_ref may have a circular shape. Accordingly, the organic
light emitting display device according to another embodi-
ment of the present inventive concept may alleviate reflected
color separation due to external light.

[0099] Referring to FIG. 10, shortest distances d between
the opening OP1_ref of the pixel defining film for exposing
the pixel electrode PE and openings of adjacent pixel
defining films may be the same as each other. Here, openings
adjacent in a first direction d1 and a third direction d3 with
reference to FIG. 10 are excluded from the openings of the
adjacent pixel defining films.

[0100] When the shortest distances d between the operning
OP1_ref of the pixel defining film for exposing the pixel
electrode PE and openings of adjacent pixel defining films
are different from each other, color crosstalk may occur
between two adjacent pixels having a relatively small short-
est distance d. As a result, colors in the two adjacent pixels
may be mixed with each other.

[0101] With the organic light emitting display device
shown in FIG. 10, the shortest distances d between the
opening OP1_ref of the pixel defining film for exposing the
pixel electrode PE and openings of adjacent pixel defining
films may be the same, and thus it is possible to alleviate
color crosstalk between adjacent pixels. As another example,
in addition to the case where the opening OP2_ref of the
black matrix BM_ref has a smaller area than the opening
OP1_ref of the pixel defining film (i.e., even when the area
of the opening OP2_ref of the black matrix BM_ref'is larger
than or equal to the area of the opening OP1_ref of the pixel
defining film), the shortest distances d between the opening
OP1_ref of the pixel defining film and openings of adjacent
pixel defining films may be the same.

[0102] FIG. 11 is a plan view showing a pixel layout of an
organic light emitting display device according to another
embodiment of the present inventive concept. FIG. 12 is a
sectional view taken along line III-III' shown in FIG. 11.
However, duplicate content of the foregoing description
with reference to FIGS. 1 to 10 will be omitted in the
following description.

[0103] Referring to FIGS. 11 and 12, an opening OP15 of
a pixel defining film 1304 may have a circular shape. Also,
an opening OP2a of a black matrix BM may have a
substantially circular shape. That is, the opening OP15 of the
pixel defining film 130a and the opening OP2a of the black
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matrix BM have circular shapes, and thus it is possible to
omnidirectionally disperse light L1 reflected by a first pixel
electrode 121. That is, the organic light emitting display
device according to another embodiment of the present
inventive concept may omnidirectionally and uniformly
induce diffraction of the light L1 reflected by the first pixel
electrode 121, and thus it is possible to alleviate color
separation due to external light and visibility degradation
due to reflection of external light.

[0104] Meanwhile, in FIGS. 11 and 12, the opening OP15
of the pixel defining film 130« and the opening OP2a of the
black matrix BM are shown as having the same area, but are
not limited thereto. As an example, the opening OP2a of the
black matrix BM may have a smaller area than the opening
OP15b of'the pixel defining film 130a. Thus, the external light
and the light reflected by the first pixel electrode 121 may
have the same form.

[0105] FIG. 13 is a plan view showing an opening of a
black matrix and a color filter of an organic light emitting
display device according to another embodiment of the
present inventive concept. For convenience of description,
the remaining elements other than a color filter and an
opening of a black matrix will be omitted in FIG. 13.

[0106] Referring to FIG. 13, a first color filter CFal and a
third color filter CFa3 may have a quadrangular shape. A
second color filter CFa2 may be formed overall along the
same column, other than an opening OP2e of a black matrix
BM2.

[0107] Here, as an example, the first color filter CFal may
be a red color filter, and the second color filter CFa2 may be
a green color filter. Also, as an example, the third color filter
CFa3 may be a blue color filter. Locations of the first color
filter CFal and the third color filter CFa3 may be exchange-
able with each other.

[0108] That is, the organic light emitting display device
according to another embodiment of the present inventive
concept shown in FIG. 13 is different from the organic light
emitting display device according to an embodiment shown
in FIG. 1 in terms of the shapes of the color filters. However,
even in this case, the opening OP2e of the black matrix BM2
may have a circular shape.

[0109] Thus, even when external light is reflected by a
plurality of pixel electrodes, it is possible to omnidirection-
ally and uniformly induce diffraction of the reflected light.
Accordingly, with the organic light emitting display device
according to another embodiment of the present inventive
concept, it is possible to alleviate color separation due to
external light and visibility degradation due to external light
reflection.

[0110] FIG. 14 is a plan view showing an opening of a
black matrix and a color filter of an organic light emitting
display device according to still another embodiment of the
present inventive concept. FIG. 15 is a plan view showing a
color filter and an opening of a black matrix of an organic
light emitting display device according to a comparative
example. For convenience of description, only a black
matrix, an opening of the black matrix, and a color filter
have been shown in FIGS. 14 and 15.

[0111] Referring to FIG. 14, a color filter CF15 may
sufficiently overlap with a black matrix BM3. Thus, light L4
reflected through a pixel electrode or the like may minimize
diffraction in a side portion (an edge region) of the color
filter CFR). As an example, an overlap distance t1 between
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the color filter CF15 and the black matrix BM3 may range
from about 6 um to about 12 um.

[0112] On the other hand, referring to FIG. 15, an organic
light emitting display device according to a comparative
example includes a black matrix BMa having a rhombic
opening BM_OP and a quadrangular color filter CFa. That
is, the organic light emitting display device according to the
comparative example has a short overlap distance (2
between the color filter CFa and the black matrix BMa.
Thus, diffraction of reflected light L5 may occur in a side
portion of the color filter CFa. When the diffraction of the
reflected light L5 occurs, color separation and visibility
degradation may occur.

[0113] Meanwhile, as long as the color filter CF15 suffi-
ciently overlaps with the black matrix BM3, an opening
OP2f of the black matrix BM3 need not have the same shape
as the color filter CF1b.

[0114] Even when the opening of the black matrix BM3
has a circular shape, the overlap distance t1 between the
color filter CF1b and the black matrix BM3 may range, for
example, from about 6 um to about 12 um.

[0115] FIG. 16 is a plan view showing a pixel layout of an
organic light emitting display device according to another
embodiment of the present inventive concept. FIG. 17 is a
sectional view taken along line IV1-IV1', line IV2-IV2', and
line IV3-1V3' shown in FIG. 16. In FIGS. 16 and 17, a first
pixel PX1aq, a second pixel PX2a, and a third pixel PX3a
will be described as an example. However, duplicate content
of the foregoing description with reference to FIGS. 1 to 15
will be omitted in the following description. Also, an open-
ing of a first color filter layer CFL1 will not be shown in
FIG. 16 in order to avoid confusion with other elements.

[0116] Referring to FIGS. 16 and 17, the first color filter
layer CFL1 may be disposed on a black matrix BM. The first
color filter layer CFL1 may include a plurality of openings
having a first opening OP3al and a second opening OP3a2.
Also, the first color filter layer CFL1 overlaps with a third
organic light emitting layer 143, an opening OP1a3 of a
pixel defining film 130, and an opening OP243 of the black
matrix BM. That 1s, the first color filter layer CFL1 may be
disposed on the black matrix BM to cover an entire surface
of the black matrix BM except regions of the plurality of
openings.

[0117] More specifically, the first color filter layer CFL1
may be formed to surround openings OP2al and OP2a2 of
the black matrix BM when viewed from the top.

[0118] As an example, the first color filter layer CFL1 may
be a blue color filter layer selectively transmitting blue light.
Thus, the third pixel PX3a may display a blue color.

[0119] A first color filter CFla may be disposed on the first
color filter layer CFL1. The first color filter CFla may
overlap with a first organic light emitting layer 141, an
opening OPlal of the pixel defining film 130, and the
opening OP2a1 of the black matrix BM. As an example, the
first color filter CFla may be a red color filter selectively
transmitting red light. Thus, the first pixel PX1a may display
a red color.

[0120] A second color filter CF2a may be disposed on the
first color filter layer CFL1. The second color filter CF2a
may overlap with a second organic light emitting layer 142,
an opening OP1a2 of the pixel defining film 130, and the
opening OP2a2 of the black matrix BM. As an example, the
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second color filter CF2a may be a green color filter selec-
tively transmitting green light. Thus, the second pixel PX2a
may display a green color.

[0121] The first color filter CFla and the second color
filter CF2a are not formed overall on the black matrix BM,
unlike the first cc for filter layer CFL1.

[0122] FIG. 18 is a diagram illustrating an improvement of
reflective dispersion of the organic light emitting display
device shown in FIG. 16.

[0123] Referring to FIGS. 16 to 18, after the first color
filter layer CFL1 is formed, the first color filter CF1a and the
second color filter CF2a are formed on the first color filter
layer CFL1. The first color filter layer CFL1 is formed
overall on the black matrix BM, and the first color filter
CFla and the second color filter CF2a are formed in an
island shape to at least partially overlap with the first color
filter layer CFL1. Thus, the black matrix BM may not
include an exposed region. Thus, even when at least one of
the first color filter CF1a and the second color filter CF2a is
misaligned with respect to a center line SL.1 or SL.2 during
a process an exposed area of the black matrix BM may be
maintained at a constant value because the first color filter
layer CFL1 is formed to cover an entire surface of the black
matrix BM except regions of the plurality of openings. Here,
the degree to which the first color filter CFla and the first
color filter layer CFL1 overlap with each other and the
degree to which the second color filter CF2a and the first
color filter layer CFL1 overlap with each other may be
determined in consideration of color crosstalk and design
margins.

[0124] That is, since the first color filter layer CFL1 is
formed to cover an entire surface of the black matrix BM
except regions of the plurality of openings, a region in which
the first color filter layer CFL1 and the black matrix BM are
exposed may be maintained in a displayed region DA3
although at least one of the first color filter CFla and the
second color filter CF2a is misaligned with respect to the
center line SL1 or SL2.

[0125] When an area in which the black matrix BM is
exposed is different for each location during the process, a
dispersion imbalance may occur for each location. This also
means that reflectivity of external light may change for each
location.

[0126] With the organic light emitting display device
according to another embodiment of the present inventive
concept, it is possible to alleviate a dispersion imbalance and
a reflectivity difference for each region by maintaining the
region in which the first color filter layer CFL1 and the black
matrix BM are exposed in the displayed region DA3.
[0127] The openings OP2al, OP242, and OP2a3 of the
black matrix BM may have a circular shape. That is, since
the openings OP2al, OP242, and OP24a3 of the black matrix
BM have a circular shape, the organic light emitting display
device may omnidirectionally and uniformly induce light
diffraction. Thus, even when external light is reflected by
first to third pixel electrodes 121 to 123, the organic light
emitting display device may omnidirectionally and uni-
formly induce light diffraction. Accordingly, with the
organic light emitting display device according to another
embodiment of the present inventive concept, it is possible
to alleviate color separation due to external light and vis-
ibility degradation due to external light reflection.

[0128] FIGS. 19 to 26 are diagrams illustrating a process
of manufacturing the organic light emitting display device
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shown in FIG. 16. However, duplicate content of the fore-
going description with reference to FIGS. 16 to 18 will be
omitted in the following description.

[0129] Referring to FIGS. 19 to 22, a black matrix BM
may be formed oil an encapsulation layer 160. The black
matrix BM may be disposed on the encapsulation layer 160
except regions of a plurality of openings including openings
OP2al, OP2a2, and OP2a3. A material with high absorption
for visible light may be used for the black matrix BM.
Although not shown, a buffer layer or an organic layer may
be formed between the black matrix BM and the encapsu-
lation layer 160. The buffer layer or the organic layer may
be formed in a single-layered structure or a multi-layered
structure.

[0130] Referring to FIGS. 23 and 24, a first color filter
layer CFL1 may be disposed on the black matrix BM. The
first color filter layer CFLL1 may be formed overall on the
black matrix BM except regions of a plurality of openings
having a first opening OP3al and a second opening OP3a2.

[0131] Referring to FIGS. 25 and 26, a first color filter
CFla and a second color filter CF2a may be sequentially
formed on the first color filter layer CFL1. The first color
filter CF1a may be formed to cover the first opening OP3al
of the first color filter layer CFL1. The second color filter
CF2a may be formed to cover the second opening OP3a2 of
the first color filter layer CFL1. The order in which the first
color filter CF1a and the second color filter CF2a are formed
is not particularly limited.

[0132] A method of forming the first color filter layer
CFLA1, the first color filter CF1a, and the second color filter
CF2a is not particularly limited. For example, the first color
filter layer CFL1, the first color filter CF1a, and the second
color filter CF2a may be formed through a photo lithography
process or an inkjet process. Also, the first color filter layer
CFL1, the first color filter CF1a, and the second color filter
CF2a need not be formed through the same process. For
example, the first color filter layer CFL1 may include a
polymer material as the first color filter layer CFL1 is
formed through the photo process. Thus, the first color filter
CF1la and the second color filter CF2a may include an ink
material as the first color filter CFla and the second color
filter CF2a are formed through the inkjet process.

[0133] An organic light emitting display device having a
low-reflection and no-change structure according to another
embodiment will be described below with reference to
FIGS. 27 to 30. For comparison with FIG. 17, the following
description will be provided with reference to the sectional
views of FIGS. 27 to 30. However, duplicate content of the
foregoing description with reference to FIGS. 16 to 26 will
be omitted in the following description.

[0134] FIG. 27 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept.

[0135] Referring to FIG. 27, a second color filter layer
CFL2 may be disposed on a first color filter layer CFL1. The
second color filter layer CFL2 may include a plurality of
openings having a first opening OP4al and a second open-
ing OP4a2. Also, the second color filter layer CFL2 overlaps
with a first organic light emitting layer 141, an opening
OP1al of a pixel defining film 130, and an opening OP2al
of a black matrix BM. That is, the second color filter layer
CFL2 may be formed to cover an entire surface of the first
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color filter layer CFL1 except regions of the plurality of
openings having a first opening OP4al and a second open-
ing OPda2.

[0136] More specifically, the second color filter layer
CFL2 may be formed to surround openings OP2a2 and
OP243 of the black matrix BM when viewed from the top.
In other words, the second color filter layer CFL2 may be
formed to surround openings OP3al and OP3a2 of the first
color filter layer CFL1 when viewed from the top.

[0137] That is, the second color filter layer CFL2 is
formed to cover an entire surface of the first color filter layer
CFL1 except regions of the second opening OP4a2. At this
point, the second color filter layer CFL2 covers the opening
OP2al of the black matrix BM. As an example, the second
color filter layer CFL2 may be a red color filter layer
selectively transmitting red light. Thus, a first pixel PX1a
may display a red color.

[0138] A second color filter CF2a may be disposed on the
second color filter layer CFL2. The second color filter CF2a
may overlap with a second organic light emitting layer 142,
an opening OPla2 of the pixel defining film 130, and the
opening OP2a2 of the black matrix BM. As an example, the
second color filter CF2a may be a green color filter selec-
tively transmitting green light. Thus, a second pixel PX2a
may display a green color.

[0139] That is, the organic light emitting display device
shown in FIG. 27 may include the second color filter layer
CFL2 instead of the first color filter CFla.

[0140] FIG. 28 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept.

[0141] Referring to FIG. 28, a third color filter layer CFL3
may be disposed on the second color filter layer CFL2. The
third color filter layer CFL3 may include a plurality of
openings having a first opening OP5a1 and a second open-
ing OP5a2. Also, the third color filter layer CFL3 overlaps
with the second organic light emitting layer 142, the opening
OP1a2 of the pixel defining film 130, and the opening
OP2a2 of the black matrix BM. That is, the third color filter
layer CFL3 may be formed to cover an entire surface of the
second color filter layer CFL2 except regions of a plurality
of first openings OP5al and a plurality of second openings
OP5a2.

[0142] More specifically, the third color filter layer CFL3
may be formed to surround the openings OP2al and OP243
of the black matrix BM when viewed from the top.

[0143] As an example, the third color filter layer CFL3
may be a green color filter layer selectively transmitting
green light. Thus, the second pixel PX2a may display a
green color.

[0144] That is, the organic light emitting display device
shown in FIG. 28 may include the third color filter layer
CFL3 instead of the second color filter CF2a.

[0145] FIG. 29 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept.

[0146] Referring to FIG. 29, a fourth color filter CF4 may
be disposed on the first color filter layer CFL1. The fourth
color filter CF4 may overlap with the first organic light
emitting layer 141, the second organic light emitting layer
142, the openings OPlal and OPla2 of the pixel defining
film 130, and the openings OP2a1 and OP2a2 of the black
matrix BM. As an example, the fourth color filter CF4 may
be a yellow color filter selectively transmitting yellow light.
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[0147] The types of the colors of the first color filter layer
CFL1, the second color filter layer CFL2, and the third color
filter layer CFL3 and the order in which the first color filter
layer CFL1, the second color filter layer CFL2, and the third
color filter layer CFL3 are formed are not particularly
limited. However, when the first color filter layer CFL1
formed on the lowest portion among the color filters or the
color filter layers is a blue color filter layer having relatively
low transmissivity, it is possible to enhance quality of
displayed images. Also, the first color filter layer CFL1, the
second color filter layer CFL2, and the third color filter layer
CFL3 have been described as a blue color filter layer, a red
color filter layer, and a green color filter layer, respectively,
but are not limited thereto. For example, each of the first
color filter layer CFL1, the second color filter layer CFL2,
and the third color filter layer CFL3 may be any one of a
cyan color filter layer, a magenta color filter layer, and a
yellow color filter layer.

[0148] FIG. 30 is a sectional view showing an organic
light emitting display device according to another embodi-
ment of the present inventive concept.

[0149] Referring to FIG. 30, unlike FIG. 17, a first color
filter CF1c¢ and a second color filter CF2¢ may be formed
before a first color filter layer CFL1a is formed. That is, the
first color filter CF1c¢ and the second color filter CF2¢c may
be sequentially formed on a black matrix BM, and the first
color filter layer CFLL1a may be formed to cover an entire
surface of the remaining regions other than regions where
the first color filter CF1a and the second color filter CF2a are
disposed. That is, the first color filter layer CFL1a may be
formed to surround openings OP2al and OP2a2 of the black
matrix BM when viewed from the top.

[0150] FIG. 31 is a plan view showing a pixel layout of an
organic light emitting display device according to still
another embodiment of the present inventive concept. FIG.
32 is a sectional view taken along line V1-V1', line V2-V2',
and line V3-V3' shown in FIG. 31.

[0151] Referring to FIGS. 31 and 32, openings OP241,
OP252, and OP2b3 of a black matrix BM1a have smaller
areas than openings OPlal, OPla2, and OP1a3 of a pixel
defining film 130. That is, the openings OP241, OP252, and
OP2b3 of the black matrix BM1a may fully overlap with
regions of a first pixel electrode 121 exposed by the open-
ings OPlal, OP1a2, and OP1a3 of the pixel defining film
130.

[0152] Accordingly, since the openings OP251, OP252,
and OP2b3 of the black matrix BM1a have smaller areas
than regions of the first pixel electrode 121, a second pixel
electrode 122, and a third pixel electrode 123 exposed by the
openings OPlal, OP1a2, and OP1a3 of the pixel defining
film 130, external light may have the same form as light
reflected by the first pixel electrode 121, the second pixel
electrode 122, and the third pixel electrode 123.

[0153] Also, the openings OP25b1, OP252, and OP2h3 of
the black matrix BMla may have a circular shape. Thus,
even when external light is reflected by at least one of the
first pixel electrode 121, the second pixel electrode 122, and
the third pixel electrode 123, it is possible to omnidirection-
ally and uniformly induce diffraction of reflected light.
Accordingly, with the organic light emitting display device
according to still another embodiment of the present inven-
tive concept, it is possible to alleviate color separation due
to external light and visibility degradation due to external
light reflection.
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[0154] As long as the openings OP2b1, OP252, and
OP253 of the black matrix BM1a have smaller areas than the
openings OPlal, OP1a2, and OP1a3 of the pixel defining
film 130, the openings OP2b1, OP252, and OP2543 of the
black matrix BM1a are not limited to a circular shape.
[0155] Meanwhile, in FIGS. 16 to 32, the opening of the
first color filter layer CFL1 is shown as having the same size
as the first color filter CF1a or the second color filter CF2a.
However, this is for convenience of description, and the
present inventive concept is not limited thereto.

[0156] According to embodiments of the present inventive
concept, it is possible to alleviate reflected color separation
due to external light.

[0157] It is also possible to reduce costs by using no
polarizing plate.

[0158] Itis also possible to implement uniform dispersion
characteristics and reduce reflectivity.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate;

a first pixel electrode disposed on the substrate;

a pixel defining film disposed on the first pixel electrode
and having a first opening at least partially exposing the
first pixel electrode;

a first organic light emitting layer disposed on the pixel
defining film and overlapping with the first opening of
the pixel defining film; and

a black matrix disposed on the first organic light emitting
layer and having a first opening overlapping with the
first organic light emitting layer,

wherein light having passed through the first opening of
the black matrix is one of red light, green light, and blue
light, and

wherein the first opening of the black matrix has a shape
with a curved portion.

2. The organic light emitting display device of claim 1,
wherein the first opening of the black matrix is substantially
circular.

3. The organic light emitting display device of claim 1,
wherein the first opening of the black matrix has a smaller
area than the first opening of the pixel defining film.

4. The organic light emitting display device of claim 1,
further comprising a color filter disposed to cover the first
opening of the black matrix.

5. The organic light emitting display device of claim 4,
further comprising an encapsulation layer disposed on the
pixel defining film,

wherein the black matrix and the color filter are disposed
on the encapsulation layer.

6. The organic light emitting display device of claim 4,
wherein when a width of a region in which the black matrix
overlaps with one side of the color filter is defined as an
overlap distance, the overlap distance ranges from 6 um to
12 pm.

7. The organic light emitting display device of claim 1,
wherein the first opening of the pixel defining film is
substantially circular.

8. The organic light emitting display device of claim 1,
further comprising:

a second pixel electrode disposed on the same layer as the

first pixel electrode; and

asecond organic light emitting layer disposed on the pixel
defining film and overlapping with the second pixel
electrode,
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wherein the pixel defining film further comprises a second
opening at least partially exposing the second pixel
electrode,

wherein the black matrix further comprises a second

opening overlapping with the second organic light
emitting layer, and

wherein light having passed through the second opening

of the black matrix has a different display color from
the light having passed through the first opening of the
black matrix.

9. The organic light emitting display device of claim 8,
wherein the second opening of the black matrix has a shape
with a curved portion.

10. The organic light emitting display device of claim 8,
further comprising:

a third pixel electrode disposed on the same layer as the

first pixel electrode; and

a third organic light emitting layer disposed on the pixel

defining film and overlapping with the third pixel
electrode,

wherein the pixel defining film further comprises a third

opening at least partially exposing the third pixel
electrode,

wherein the black matrix further comprises a third open-

ing overlapping with the third organic light emitting
layer, and

wherein light having passed through the third opening of

the black matrix, the light having passed through the
first opening of the black matrix, and the light having
passed through the second opening of the black matrix
have different display colors.

11. The organic light emitting display device of claim 10,
wherein a shortest distance from the second opening of the
pixel defining film to the first opening of the pixel defining
film is the same as a shortest distance from the second
opening of the pixel defining film to the third opening of the
pixel defining film.

12. The organic light emitting display device of claim 10,
further comprising a first color filter layer disposed on the
black matrix and including a first opening overlapping with
the first opening of the black matrix and a second opening
overlapping with the second opening of the black matrix,

wherein the first color filter layer overlaps with the third

opening of the black matrix and surrounds the first
opening of the black matrix and the second opening of
the black matrix.

13. The organic light emitting display device of claim 12,
wherein the first color filter layer is a blue color filter layer
for transmitting blue light.

14. The organic light emitting display device of claim 12,
further comprising:

a first color filter overlapping with the first opening of the

first color filter layer; and

a second color filter overlapping with the second opening

of the first color filter layer.

15. The organic light emitting display device of claim 12,
further comprising a second color filter layer disposed on the
first color filter layer and overlapping with the first opening
of the black matrix,

wherein the second color filter layer surrounds the second

opening of the first color filter layer.

16. The organic light emitting display device of claim 10,
further comprising:



US 2019/0013363 Al

a first color filter overlapping with the first opening of the
black matrix;

a second color filter overlapping with the second opening
of the black matrix; and

a first color filter layer disposed on the first color filter and
the second color filter,

wherein the first color filter layer overlaps with the third
opening of the black matrix and surrounds the first
opening of the black matrix and the second opening of
the black matrix.

17. An organic light emitting display device comprising:

a substrate;

a first pixel electrode disposed on the substrate;

a pixel defining film disposed on the first pixel electrode
and having a first opening at least partially exposing the
first pixel electrode;

a first organic light emitting layer disposed on the pixel
defining film and overlapping with the first opening of
the pixel defining film; and

a black matrix disposed on the first organic light emitting
layer and having a first opening overlapping with the
first organic light emitting layer,

wherein the first opening of the back matrix has a smaller
area than the first opening of the pixel defining film.

18. The organic light emitting display device of claim 17,
wherein the first opening of the black matrix has a shape
with a curved portion.

19. The organic light emitting display device of claim 17,
wherein the first opening of the black matrix is substantially
circular.

20. The organic light emitting display device of claim 17,
wherein the first opening of the pixel defining film is
substantially circular.

21. The organic light emitting display device of claim 17,
wherein light having passed through the first opening of the
black matrix is one of red light, green light, and blue light.

22. The organic light emitting display device of claim 17,
further comprising a first color filter disposed to cover the
first opening of the black matrix,

wherein when a width of a region in which the black
matrix overlaps with one side of the first color filter is

11
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defined as an overlap distance, the overlap distance
ranges from 6 pm to 12 pm.

23. The organic light emitting display device of claim 17,
further comprising a second pixel electrode and a third pixel
electrode disposed on the same layer as the first pixel
electrode,

wherein the pixel defining film further comprises a second

opening at least partially exposing the second pixel
electrode and a third opening at least partially exposing
the third pixel electrode,

wherein the black matrix further comprises a second

opening overlapping with the second pixel electrode
and a third opening overlapping with the third pixel
electrode, and

wherein light having passed through the first opening of

the black matrix, light having passed through the sec-
ond opening of the black matrix, and light having
passed through the third opening of the black matrix
have different display colors from one another.

24. The organic light emitting display device of claim 23,
further comprising a first color filter layer disposed on the
black matrix and including a first opening overlapping with
the first opening of the black matrix and a second opening
overlapping with the second opening of the black matrix,

wherein the first color filter layer overlaps with the third

opening of the black matrix and surrounds the first
opening of the black matrix and the second opening of
the black matrix.

25. The organic light emitting display device of claim 24,
wherein the first color filter layer is a blue color filter layer
for transmitting blue light.

26. The organic light emitting display device of claim 24,
further comprising a yellow color filter overlapping with the
first opening and the second opening of the first color filter
layer.

27. The organic light emitting display device of claim 24,
further comprising a second color filter layer disposed on the
first color filter layer and overlapping with the first opening
of the black matrix.
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