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7) ABSTRACT

A display that includes a base layer having an emission area
and a non-emission area adjacent to the emission area. A
circuit element layer is disposed on the base layer. A display
element layer is disposed on the circuit element layer. The
display element layer includes an organic light emitting
diode. An encapsulation layer is disposed on the display
element layer and is configured to encapsulate the organic
light emitting diode. A color filter layer is disposed in the
encapsulation layer. The color filter layer includes a color
shielding layer having a plurality of layers disposed in the

HOIL 27/32 (2006.01) non-emission area and a color filter disposed in the emission
HO1L 51/52 (2006.01) area.
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DISPLAY APPARATUS AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2018-0132289,
filed on Oct. 31, 2018 in the Korean Intellectual Property
Office (KIPO), the disclosure of which is incorporated by
reference in its entirety herein.

TECHNICAL FIELD

[0002] The present disclosure herein relates to a display
apparatus and a manufacturing method thereof, and more
particularly, to an organic light emitting display apparatus
and a manufacturing method thereof.

DISCUSSION OF RELATED ART

[0003] Various display devices that are used in multi-
media devices such as televisions, mobile phones, tablet
computers, Global Positioning Systems, and video game
devices have been developed. The display device may
include various display panels such as a liquid crystal
display panel or an organic light emitting display panel.
[0004] Typically, an organic light emitting display panel
may include a polarization film to prevent reflection of
external light. However, the polarization film has low trans-
mittance, and thus has a low optical characteristic efficiency,
which result in degradation of the image quality.

SUMMARY

[0005] The present disclosure herein relates to a display
apparatus capable of securing a low external light reflection
ratio without using a polarization film, and a manufacturing
method thereof.

[0006] In an exemplary embodiment of the present inven-
tive concepts, a display includes a base layer having an
emission area and a non-emission area adjacent to the
emission area. A circuit element layer is disposed on the base
layer. A display element layer is disposed on the circuit
element layer. The display element layer includes an organic
light emitting diode. An encapsulation layer is disposed on
the display element layer and is configured to encapsulate
the organic light emitting diode. A color filter layer is
disposed in the encapsulation layer. The color filter layer
includes a color shielding layer having a plurality of layers
disposed in the non-emission area and a color filter disposed
in the emission area.

[0007] In another exemplary embodiment of the present
inventive concepts, a display apparatus includes a base layer
comprising an emission area and a non-emission area adja-
cent to the emission area. A circuit element layer is disposed
on the base layer. A display element layer is disposed on the
circuit element layer. The display element layer includes an
organic light emitting diode. An encapsulation layer is
disposed on the display element layer and is configured to
encapsulate the organic light emitting diode. A color filter
layer is disposed between the display element layer and the
encapsulation layer. The color filter layer includes a color
shielding layer having at least two layers disposed in the
non-emission area and a color filter disposed in the emission
area.
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[0008] In another exemplary embodiment of the present
inventive concepts, a display apparatus includes a base layer
comprising an emission area and a non-emission area adja-
cent to the emission area. A circuit element layer is disposed
on the base layer. A display element layer is disposed on the
circuit element layer and includes an organic light emitting
diode disposed in the emission area. An encapsulation layer
is disposed on the display element layer and is configured to
encapsulate the organic light emitting diode. A color filter
layer is disposed in the encapsulation layer. The color filter
layer includes: a color shielding layer having a plurality of
layers disposed in the non-emission area; a color filter
disposed in the emission area; and an auxiliary shielding
layer disposed in the non-emission area and configured to
cover the color shielding layer.

[0009] An exemplary embodiment of the present inventive
concepts provides a display apparatus including a base layer,
a circuit element layer, a display element layer, an encap-
sulation layer, and a color filter layer.

[0010] Inanexemplary embodiment, an emission area and
a non-emission area adjacent to the emission area may be
defined on the base layer.

[0011] In an exemplary embodiment, the circuit element
layer may be disposed on the base layer.

[0012] In an exemplary embodiment, the display element
layer may be disposed on the circuit element layer and
include an organic light emitting diode in the emission area.
[0013] In an exemplary embodiment, the encapsulation
layer may be disposed on the display element layer and
configured to encapsulate the organic light emitting diode.
[0014] In an exemplary embodiment, the color filter layer
may be disposed in a lower part of an upper surface of the
encapsulation layer.

[0015] In an exemplary embodiment, the color filter layer
may include a color shielding layer including at least two
layers disposed on the non-emission area and having differ-
ent colors, and a color filter disposed in the emission area.
[0016] In an exemplary embodiment, the color shielding
layer may include a first to third color shielding layers.
[0017] Inanexemplary embodiment, the first color shield-
ing layer may have a first color. The second color shielding
layer may be disposed on the first color shielding layer and
have a second color that is different from the first color. The
third color shielding layer may be disposed on the second
color shielding layer and have a third color that is different
from the first and second colors. The color filter may have
a color identical to any one of the first to third colors.
[0018] In an exemplary embodiment, the first color may
be greer, the second color may be red, and the third color
may be blue.

[0019] In an exemplary embodiment, the color filter may
have an identical material to any one of the first to third color
shielding layers.

[0020] In an exemplary embodiment, the color filter layer
may further include an auxiliary shielding layer disposed in
the non-emission area and disposed on the third color
shielding layer.

[0021] In an exemplary embodiment, the auxiliary shield-
ing layer may cover side surfaces of the first to third color
shielding layers.

[0022] In an exemplary embodiment, the auxiliary shield-
ing layer may include a metal oxide or a metal alloy oxide.
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[0023] 1In an exemplary embodiment, the auxiliary shield-
ing layer may include at least one of CuO, CrO, FeO, Ni,O;,
and MoTa0,.

[0024] In an exemplary embodiment of the present inven-
tive concepts, the encapsulation layer includes a first encap-
sulation inorganic layer, a first encapsulation organic layer,
and a second encapsulation inorganic layer. The first encap-
sulation inorganic layer may be disposed on the display
element layer. The first encapsulation organic layer may be
disposed on the first encapsulation inorganic layer. The
second encapsulation inorganic layer may be disposed on
the first encapsulation organic layer. The color filter layer
may be disposed between the first encapsulation inorganic
layer and the first encapsulation organic layer.

[0025] In an exemplary embodiment, the color filter may
contact the first encapsulation organic layer.

[0026] In an exemplary embodiment, the color filter layer
may be disposed between the display element layer and the
encapsulation layer.

[0027] In an exemplary embodiment, the display element
layer may further include an emission area definition layer.
The color shielding layer may overlap the emission area
definition layer.

[0028] In an exemplary embodiment of the present inven-
tive concepts, a display apparatus includes a base layer, a
circuit element layer, a display element layer, an encapsu-
lation layer, and a color filter layer.

[0029] Inan exemplary embodiment, an emission area and
a non-emission area adjacent to the emission area may be
defined on the base layer.

[0030] In an exemplary embodiment, the circuit element
layer may be disposed on the base layer.

[0031] In an exemplary embodiment, the display element
layer may be disposed on the circuit element layer and
include an organic light emitting diode disposed in the
emission area.

[0032] In an exemplary embodiment, the encapsulation
layer may be disposed on the display element layer and
encapsulate the organic light emitting diode.

[0033] In an exemplary embodiment, the color filter layer
may be disposed in the encapsulation layer.

[0034] In an exemplary embodiment, the color filter layer
may include a color shielding layer, a color filter, and an
auxiliary shielding layer.

[0035] In an exemplary embodiment, the color shielding
layer may include at least two layers disposed in the non-
emission area and having different colors. The color filter
may be disposed in the emission area. The auxiliary shield-
ing layer may be disposed in the non-emission area and
cover the color shielding layer.

BRIEF DESCRIPTION OF THE FIGURES

[0036] The accompanying drawings are included to pro-
vide a further understanding of the present inventive con-
cepts, and are incorporated in and constitute a part of this
specification. The drawings illustrate exemplary embodi-
ments of the present inventive concepts and, together with
the description, serve to explain principles of the inventive
concepts. In the drawings:

[0037] FIG. 1is a perspective view of a display apparatus
according to an exemplary embodiment of the present
inventive concepts;
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[0038] FIG. 2 is a cross-sectional view of a display appa-
ratus of FIG. 1 according to an exemplary embodiment of
the present inventive concepts;

[0039] FIG. 3 is a plan view of a display panel according
to an exemplary embodiment of the present inventive con-
cepts;

[0040] FIG. 4 is an equivalent circuit diagram of a pixel

according to an exemplary embodiment of the present
inventive concepts;

[0041] FIG. 51is a plan view of a portion of a display panel
that includes the pixels illustrated in FIGS. 3 and 4 accord-
ing to an exemplary embodiment of the present inventive
concepts;

[0042] FIG. 6isa cross-sectional view taken along line I-I'
of FIG. 5 according to an exemplary embodiment of the
present inventive concepts.

[0043] FIG. 7 is a result graph obtained by measuring
respective transmittances of first to third color blocking
layers and a transmittance of a structure in which the first to
third color blocking layers are combined according to an
exemplary embodiment of the present inventive concepts;
[0044] FIG. 81isa cross-sectional view taken along line I-I'
of FIG. 5 in accordance with another exemplary embodi-
ment of the present inventive concepts;

[0045] FIG. 9isa cross-sectional view taken along line I-I'
of FIG. 5 in accordance with another exemplary embodi-
ment of the present inventive concept;

[0046] FIGS. 10A to 10F are cross-sectional views that
sequentially illustrate a manufacturing method of a display
apparatus according to an exemplary embodiment of the
present inventive concepts; and

[0047] FIG. 11 and FIG. 12 are perspective views of
display apparatuses according to other exemplary embodi-
ments of the present inventive concepts.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0048] Hereinafter, exemplary embodiments of the present
inventive concepts will be described with reference to the
accompanying drawings. It will be understood that when an
element or layer is referred to as being “on”, “connected to”
or “coupled to” another element or layer, it can be directly
on, connected or coupled to the other element or layer or
intervening elements or layers may be present.

[0049] Like reference numerals in the drawings refer to
like elements. In addition, in the drawings, the thickness and
the ratio and the dimension of the element are exaggerated
for effective description of the technical contents. The term
“and/or” includes any and all combinations of one or more
of the associated items.

[0050] Terms such as first, second, and the like may be
used to describe various components, but these components
should not be limited by the terms. The terms are used only
for the purpose of distinguishing one component from
another component. For instance, a first component may be
referred to as a second component, or similarly, a second
component may be referred to as a first component, without
departing from the scope of the present invention. The
singular forms “a,” “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise.

[0051] In addition, the terms such as “under”, “lower”,
“on”, and “upper” are used for explaining associations of
items illustrated in the drawings. It will be understood that
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the spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures.

[0052] It will be further understood that the terms
“includes” and/or “including”, when used in this specifica-
tion, specify the presence of stated features, integers, steps,
operations, elements, components or combinations thereof,
but do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements, compo-
nents, or combinations thereof.

[0053] FIG. 1is a perspective view of a display apparatus
1000 according to an exemplary embodiment of the present
inventive concepts, and FIG. 2 is a cross-sectional view of
the display apparatus of FIG. 1 according to an exemplary
embodiment of the present inventive concepts.

[0054] The display apparatus 1000 according to an exem-
plary embodiment of the present inventive concepts may be
applied not only to a large electronic device such as a
television or a monitor, but also to small and medium
electronic devices such as smartphones, tablets, Global
Positioning Systems, video game devices or smart watches.
[0055] In relation to FIG. 1, the display apparatus 1000
may include a display panel DP and a window member WM.
[0056] A display surface on which an image IM is dis-
played in the display panel DP may be parallel to a surface
defined by a first directional axis DR1 and a second direc-
tional axis DR2. The thickness direction of the display panel
DP may indicate a third directional axis DR3 which is
generally perpendicular to the first directional axis DR1 and
the second directional axis DR2. A front surface (or an upper
surface) and a rear surface (or a lower surface) of each
member may be distinguished by the third directional axis
DR3. However, directions indicated by the first to third
directional axes DR1, DR2, and DR3 are a relative concept
and may be changed to other directions. Hereinafter, the first
to third directions are directions respectively indicated by
the first to third directional axes DR1, DR2, and DR3 and
refer to the same reference numerals.

[0057] The display panel DP may be a flexible display
panel or a rigid display panel.

[0058] As illustrated in FIG. 1, the display panel DP may
include a display area DA on which the image IM is
displayed and a non-display area NDA adjacent to the
display area DA. The non-display area NDA may be an area
on which the image is not displayed. In FI1G. 1, a vase filled
with flowers is illustrated as an example of the image IM. In
an exemplary embodiment, the display area DA may have a
rectangular shape. The non-display area NDA may surround
the display area DA. However, exemplary embodiments of
the present inventive concepts are not limited thereto, and
the shape of the display arca DA and the shape of the
non-display area NDA may be designed with various shapes
and relationships to each other.

[0059] The window member WM may be disposed on the
display panel DP. The window member WM protects the
display panel DP from damage due to external forces, such
as scratches. The window member WM may define the
appearance of the display apparatus 1000.

[0060] The window member WM may be divided into a
transmission area TA and a non-transmission area BA. The
transmission area TA may have optical transparency.
Accordingly, the transmission area TA may transmit a major-
ity of the input light. For example, the transmission area TA
may have optical transmittance of about 90% or more. The
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transmission area TA of the window member WM may
correspond to the display area DA of the display panel DP.
[0061] The non-transmission area BA may block most of
the input light. The non-transmission area BA may prevent
components disposed in a lower part of the window member
WM from being visually recognized from the outside. In
addition, the non-transmission area BA may reduce the
reflection of light incident from the outside of the window
member WM. The non-transmission area BA may overlap
the non-display area NDA of the display panel DP.

[0062] The non-transmission area BA may be adjacent to
the transmission area TA. The shape of the transmission area
TA on a plane may be defined by the non-transmission area
BA.

[0063] FIG. 2is a cross-sectional view of the display panel
DP according to an exemplary embodiment of the present
inventive concepts taken along a cross section defined by the
first directional axis DR1 and the third directional axis DR3.
[0064] The display panel DP may be a light emitting type
display panel, but the display panel is not particularly
limited thereto. For example, the display panel DP may be
an organic light emitting display panel or a quantum dot
light emitting display panel. A light emitting layer of the
organic light emitting display panel may include an organic
light emitting material. A light emitting layer of the quantum
dot light emitting display panel may include a quantum dot
or a quantum rod. Hereinafter, exemplary embodiments of
the present inventive concepts will be described with the
display panel DP as an organic light emitting display panel.
[0065] The display panel DP may include a base layer
SUB, a circuit element layer DP-CL disposed on the base
layer SUB, a display element layer DP-OLED and an
encapsulation layer TFE. In some embodiments, the display
panel DP may further include functional layers such as a
refractive index adjustment layer.

[0066] The base layer SUB may include at least one
plastic film. The base layer SUB may include, as a flexible
substrate, a plastic substrate, a glass substrate, a metal
substrate, an organic/inorganic composite material substrate,
etc. The display area DA and the non-display area NDA of
the base layer SUB may be defined identically as previously
described in relation to FIG. 1.

[0067] The circuit element layer DP-CL may include at
least one intermediate insulation layer and a circuit element.
The intermediate insulation layer may include at least one
intermediate inorganic film and at least one intermediate
organic film. The circuit element may include signal lines
and a driving circuit of a pixel, etc.

[0068] The display element layer DP-OLED may include
organic light emitting diodes. The display element layer
DP-OLED may further include an organic film such as a
light emitting area definition layer.

[0069] The encapsulation layer TFE may encapsulate the
display element layer DP-OLED. The encapsulation layer
TFE may include at least one inorganic film (hereinafter, an
encapsulation inorganic film). The encapsulation layer TFE
may further include at least one organic film (hereinafter, an
encapsulation organic film). The encapsulation inorganic
film protects the display element layer DP-OLED from
moisture/oxygen, and the encapsulation organic film pro-
tects the display element layer DP-OLED from a foreign
material such as a dust particle. The encapsulation inorganic
film may include a silicon nitride layer, a silicon oxynitride
layer, and a silicon oxide layer, a titanium oxide layer, or an
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aluminum oxide layer, etc. The encapsulation organic film
may include an acrylic-based organic layer, but exemplary
embodiments are not limited thereto.

[0070] The display panel DP may further include a touch
sensing unit TS (or a touch sensing layer) and a color filter
layer. The display panel according to an exemplary embodi-
ment of the present inventive concepts may further include
a protection member disposed on the lower surface of the
base layer SUB.

[0071] The touch sensing unit TS may acquire coordinate
information on an external input. The touch sensing unit TS
may be directly disposed on the encapsulation layer TFE.
However, exemplary embodiments of the present inventive
concepts are not limited thereto, and the touch sensing umt
TS may be attached using an adhesive layer on the encap-
sulation layer TFE.

[0072] The touch sensing unit TS may have a multi-layer
structure. The touch sensing unit TS may include a conduc-
tive layer of a single layer or multiple layers. The touch
sensing unit TS may include an insulation layer of a single
layer or multiple layers.

[0073] The touch sensing unit TS may sense an external
input. For example, the touch sensing unit TS may sense an
external input in a capacitive manner. However, the opera-
tion manner of the touch sensing unit TS in exemplary
embodiments of the present inventive concepts is not par-
ticularly limited, and the touch sensing unit TS in the
exemplary embodiments of the present inventive concepts
may also sense an external input in a electromagnetic
inductive manner or a pressure sensing manner.

[0074] The color filter layer may permit the transmission
of light generated in the display element layer DP-OLED.
The color filter layer may also reduce a reflection ratio of
external light. In addition, external light passing the color
filter layer may be absorbed and the color filter layer may
reduce the amount of external light passing therethrough.
[0075] FIG. 3 is a plan view of the display panel DP
according to an exemplary embodiment of the present
inventive concepts. FIG. 4 is an equivalent circuit diagram
of a pixel PX according to an exemplary embodiment of the
present inventive concepts. FIG. 5 is a plan view of a portion
of a display panel that includes the pixels illustrated in FIGS.
3 and 4 according to an exemplary embodiment of the
present inventive concepts.

[0076] As illustrated in FIG. 3, the display panel DP may
include the display area DA and the non-display area NDA
surrounding the display area. The non-display area NDA in
an exemplary embodiment may be defined according to a
bezel of the display area DA.

[0077] The display panel DP may include a plurality of
pixels. The plurality of pixels may be disposed in the display
area DA. Fach of the pixels PX may include an organic light
emitting diode and a pixel driving circuit connected thereto.
[0078] The display panel DP may include a plurality of
signal lines and a pad unit PD. The plurality of signal lines
may include a plurality of gate lines GL, a plurality of data
lines DL, a plurality of light emitting lines EL, a control
signal line SL-D, an initialization voltage line SL-Vint, a
voltage line SL-VDD, and a power supply line E-VSS. The
plurality of signal lines and the pad unit PD may be included
in the circuit element layer as shown in FIG. 2,

[0079] In exemplary embodiments, at least some of the
plurality of gate lines GL, the plurality of data lines DL, the
plurality of light emitting lines EL, the control signal line
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SL-D, the initialization voltage SL-Vint, the voltage line
SL-VDD, and the power supply line E-VSS may be disposed
on the same layer.

[0080] The gate lines GL may be respectively connected to
corresponding pixels PX from among the plurality number
of pixels PX, and the data lines DL may be respectively
connected to corresponding pixels PX from among the
plurality number of pixels PX. Fach of the light emitting
lines EL. may be aligned with the corresponding gate lines
from among the plurality of gate lines GL. The control signal
line SL-D may provide control signals to the gate driving
circuit GDC. The initialization voltage line SI-Vint may
provide an initialization voltage to the plurality of pixels PX.
In an exemplary embodiment, the voltage line SL-VDD may
be connected to the plurality of pixels PX, and provide a first
voltage thereto. The voltage line SL-VDD may include a
plurality of lines extended to the first direction DR1 and a
plurality of lines extended to the second direction DR2. The
power supply line E-VSS may be disposed to surround three
sides of the display area DA in the non-display area NDA.
The power supply line E-VSS may provide a common
voltage (e.g. a second voltage) to the plurality of pixels PX.
The common voltage may have a lower power level than the
first voltage.

[0081] The display panel DP may further include a gate
driving circuit GDC. The gate driving circuit GDC may be
disposed at one side of the non-display area NDA and may
be connected to the gate lines GL and the light emitting lines
EL. The gate driving circuit GDC may be included in the
circuit element layer DP-CL shown in FIG. 2. The gate
driving circuit GDC may include a plurality of thin film
transistors provided through the same process as that for the
driving circuit of the plurality of pixels, for example, a Low
Temperature Polycrystalline Silicon (LUTPS) process or a
Low Temperature Polycrystalline Oxide (LTPO) process. A
semiconductor of the thin film transistor included in the gate
driving circuit GDC may include a polysilicon or an oxide
semiconductor.

[0082] The pad unit PD may include a plurality of pads. A
portion of the pad unit PD may be connected to ends of the
data lines DL, the control signal line SL-D, the initialization
voltage line SL-Vint, and the voltage line SL-VDD. Another
portion of the pad unit PD may be connected to touch signal
lines of the touch sensing unit TS.

[0083] Although not illustrated, the display panel DP may
further include a bank disposed between the display area DA
and the pad unit PD. In addition, the display panel DP may
further include a dam unit surrounding the bezel of the
display area DA. The bank and the dam unit may prevent a
specific layer from overflowing outside the bank or the dam
unit, when the specific layer is provided by printing at the
time of providing the display panel DP.

[0084] In FIG. 4, a pixel PX connected to a gate line GL,
a data line DL, and a power supply line PL is exemplarily
illustrated. However, the configuration of the pixel PX is not
limited thereto.

[0085] The organic light emitting diode OLED may be a
front light emitting type diode or a rear light emitting type
diode. The pixel PX may include a first transistor TR1 (e.g,,
a switching transistor), a second transistor TR2 (e.g., a
driving transistor), and a capacitor Cst as a pixel driving
circuit for driving the organic light emitting diode OLED.
Each of the first transistor TR1 and the second transistor
TR2 may be a PMOS transistor or an NMOS transistor. A
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first power supply voltage V1 may be provided to the second
transistor TR2, and a second power supply voltage V2 may
be provided to the organic light emitting diode OLED. The
second power supply voltage V2 may be lower than the first
power supply voltage V1.

[0086] The first transistor TR1 may output a data signal to
be applied to the data line in response to a scan signal
applied to scan lines GL. The capacitor Cst may charge a
voltage corresponding to the data signal received from the
first transistor TR1.

[0087] The second transistor TR2 may be connected to the
organic light emitting diode OLED. The second transistor
TR2 may control a driving current flowing through the
organic light emitting diode OLED in correspondence to a
charge amount stored in the capacitor Cst. The organic light
emitting diode OLED may emit light during a turn-on period
of the second transistor TR2.

[0088] FIG. 5 is a plan view of a portion of the display
panel including the pixels illustrated in FIGS. 3 and 4.
[0089] In reference to FIG. 5, the pixel PX may be
provided in plurality and disposed to be adjacent to each
other. In an exemplary embodiment of the present inventive
concepts, it is exemplarily illustrated that the plurality of
pixels PX may be arranged in an array to be adjacent to each
other along the first direction DR1 and the second direction
DR2. However, exemplary embodiments of the present
inventive concepts are not limited thereto, and an array type
of the plurality of pixels PX may be variously changed.
[0090] The pixel PX may display any one of red, green,
and blue colors. However, exemplary embodiments of the
present inventive concepts are not limited thereto, and the
pixel PX may display any one of various colors other than
the red, green, and blue colors.

[0091] An area in which the pixel PX is disposed may
include an emission area PXA and a non-emission area
NPXA. The non-emission area NPXA may surround the
emission area PXA.

[0092] FIG. 6 is a cross-sectional view cut along a line I-I'
of FIG. 5.
[0093] In relation to FIG. 6, the display panel DP may

include the base layer SUB, a circuit element layer DP-CL,
a display element layer DP-OLED, a color filter layer CFL,
and an encapsulation layer TFE.

[0094] The circuit element layer DP-CL may include a
first transistor TR1, a second transistor TR2, and a capacitor
Cst, which are described in relation to FIG. 4. The circuit
element layer DP-CL may include at least one inorganic
layer and at least one organic layer to provide the first
transistor TR1, the second transistor TR2, and the capacitor
Cst. The circuit element layer DP-CL may include a buffer
layer BFL that is an inorganic layer, a first intermediate
inorganic layer 10 and a second intermediate inorganic layer
20. The circuit element layer DP-CL may also include an
intermediate organic layer 30 that is an organic layer.
[0095] In exemplary embodiments, the inorganic layers
may include a silicon nitride, a silicon oxynitride, etc. In
exemplary embodiments, the organic layer may include at
least any one of an acrylic-based resin, a methacrylic-based
resin, a polyisoprene, a vinyl-based resin, an epoxy-based
resin, a urethane-based resin, a cellulose-based resin, a
siloxane-based resin, a polyimide-based resin, a polyamide-
based resin, and a perylene-based resin. The circuit element
may include conductive patterns and/or semiconductor pat-
terns.
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[0096] The buffer layer may improve coherence between
the base layer SUB and conductive patterns or semiconduc-
tor patterns. A barrier layer for preventing an inflow of a
foreign material may be further disposed on the upper
surface of the base layer SUB. The buffer layer BFL and the
barrier layer may be selectively disposed/omitted.

[0097] A semiconductor pattern OSP1 (hereinafter, a first
semiconductor pattern) of the first transistor TR1 and a
semiconductor pattern OSP2 (hereinafter, a second semi-
conductor pattern) of the second transistor TR2 may be
disposed on the buffer layer BFL. The first semiconductor
pattern OSP1 and the second semiconductor pattern OSP2
may be selected front among an amorphous silicon, a
polysilicon and a metal oxide semiconductor.

[0098] The first intermediate inorganic layer 10 may be
disposed on the first semiconductor pattern OSP1 and the
second semiconductor pattern OSP2. A control electrode
GE1 (hereinafter, a first control electrode) of the first tran-
sistor TR1 and a control electrode GE2 (hereinafter, a
second control electrode) of the second transistor TR2 may
be disposed on the first intermediate inorganic layer 10. The
first control electrode GE1 and the second control electrode
GE2 may be manufactured according to the same photoli-
thography process as that of the scan lines GL.

[0099] The second intermediate inorganic layer 20 may be
configured to cover the first control electrode GE1 and the
second control electrode GE2 may be disposed on the first
intermediate inorganic layer 10. An input electrode GE1
(hereinafter, a first input electrode) and an output electrode
SE1 (hereinafter, a first output electrode) of the first tran-
sistor TR1, and an input electrode DE2 (hereinafter, a
second input electrode) and an output electrode SE2 (here-
inafter, a second output electrode) of the second transistor
TR2 may be disposed on the second intermediate inorganic
layer 20.

[0100] The first input electrode DE1 and the first output
electrode SE1 may be connected to the first semiconductor
pattern OSP1 through a first through-hole CH1 and a second
through-hole CH2 configured to penetrate respectively
through the first intermediate inorganic layer 10 and the
second intermediate inorganic layer 20. The second input
electrode DE2 and the output electrode SE2 may be con-
nected to the second semiconductor pattern OSP2 through a
third through-hole CH3 and a fourth through-hole CH4
configured to penetrate respectively through the first inter-
mediate inorganic layer 10 and the second intermediate
inorganic layer 20. In another embodiment of the present
inventive concepts, a portion of the first transistor TR1 and
the second transistor TR2 may be modified to include a
bottom-gate structure.

[0101] The intermediate organic layer 30 that is config-
ured to cover the first input electrode DE1, the second input
electrode DE2, the first output electrode SE1, and the second
output electrode SE2 may be disposed on the second inter-
mediate inorganic layer 20. The intermediate organic layer
may provide a flat plane.

[0102] The display element layer DP-OLED may be dis-
posed on the intermediate organic layer 30. The display
element layer DP-OLED may include the emission area
definition layer PDL and the organic light emitting diode
OLED. The emission area definition layer PDL may include
an organic material like the intermediate organic layer 30. A
first electrode AE may be disposed on the intermediate layer
30. The first electrode AE may be connected to the second
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output electrode SE2 through a fifth through-hole CHS5
configured to penetrate through the intermediate organic
layer 30. An opening part OP is defined in the emission area
definition layer PDL. The opening part OP of the emission
area definition layer PDL may expose at least a part of the
first electrode AE.

[0103] The pixel PX may be disposed on a pixel area on
a plane. The pixel area may include the emission area PXA
and the non-emission area NPXA adjacent to the emission
area PXA. In the exemplary embodiment shown in FIG. 6,
the emission area PXA may be defined to correspond to a
partial area of the first electrode AE which is exposed by the
opening part OP. The emission area PXA may be an area in
which light having been emitted from the organic light
emitting diode OLED is emitted externally, and the non-
emission area NPXA may be an area in which light having
been emitted from the organic light emitting diode OLED is
absorbed and not emitted externally. The non-emission area
NPXA may be defined between a plurality of emission areas
PXA.

[0104] A hole control layer HCL may be commonly dis-
posed in the emission area PXA and the non-emission area
NPXA. Although not illustrated separately, the common
layer such as the hole control layer HCL may be commonly
provided in the plurality of pixels PX (see FIG. 3).

[0105] A light emission layer may be disposed on the hole
control layer HCL. The light emission layer EML may be
disposed on an area corresponding to the opening part OP.
The light emission layer EML may include discrete, sepa-
rated portions provided to overlap each of the plurality of
pixels PX. The light emission layer EML may include an
organic material and/or an inorganic material. In the exem-
plary embodiment shown in FIG. 6, the patterned light
emission layer EML is exemplarily illustrated, but the light
emission layer EML may be commonly disposed in the
plurality of pixels PX. The light emission layer EML may
generate red, green, blue, or white light. However, the color
of the generated light is not limited thereto. Furthermore, the
light emission layer EML may have a multi-layer structure.
[0106] An electron control layer ECL may be disposed on
the light emission layer EML. Although not illustrated
separately, the electron control layer ECL may be commonly
provided on the plurality of pixels PX (see FIG. 3).

[0107] A second electrode CE may be disposed on the
electron control layer ECL. The second electrode CE may be
commonly disposed on the plurality number of pixels PX.
The color filter layer CFL and the encapsulation layer TFE
may be disposed on the second electrode CE.

[0108] In an exemplary embodiment of the present inven-
tive concepts, the color filter layer CFL may be disposed in
the encapsulation layer TFE.

[0109] The encapsulation layer TFE may include at least
one encapsulation inorganic layer and at least one encapsu-
lation organic layer. In an exemplary embodiment, the
encapsulation inorganic layer and the encapsulation organic
layer may be alternately laminated.

[0110] In an exemplary embodiment of the present inven-
tive concepts, it is exemplarily illustrated that the encapsu-
lation layer TFE may include first and second encapsulation
inorganic layers IOL1 and I0L2, and a first encapsulation
organic layer OL1. However, exemplary embodiments of the
encapsulation layer TFE are not limited to this configuration.
[0111] The first encapsulation inorganic layer IOL1 may
be disposed on the second electrode CE. The first encapsu-
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lation inorganic layer IOL1 may entirely cover an upper
surface of the second electrode CE.

[0112] In an exemplary embodiment of the inventive con-
cepts, a capping layer configured to cover the second elec-
trode CE may be further disposed between the first encap-
sulation inorganic layer IOL1 and the second electrode CE.
In this embodiment, the first encapsulation inorganic layer
I0L1 may directly cover the capping layer.

[0113] The color filter layer CFL may be disposed on the
first encapsulation inorganic layer I0L1.

[0114] The color filter layer CFL may include a color filter
CF, a plurality of color shielding layers, and an auxiliary
shielding layer MBM. For example, in an exemplary
embodiment, the color filter CF may include first to third
color shielding layers CBM1 to CBM3.

[0115] The color filter CF may be disposed to overlap the
emission area PXA. The color filter CF may permit the
transmission of one of various colors, such as red, green,
blue and the like. Although not illustrated in FIG. 6, the color
filters CF disposed in the emission areas PXA adjacent to
each other among the plurality of emission areas PXA may
have different colors. In an exemplary embodiment, the
color filter CF may not overlap the emission area definition
layer PDL.

[0116] The first to third color shielding layers CBM1 to
CBM3 may be disposed in the non-emission area NPXA.
The first to third color shielding layers CBM1 to CBM3 may
overlap the emission area definition layer PDL.

[0117] Inanexemplary embodiment, the first to third color
shielding layers CBM1 to CBM3 may be sequentially dis-
posed on the first encapsulation inorganic layer IOL1. The
first to third color shielding layers CBM1 to CBM3 may
have different colors. Any one of the first to third shielding
layers CBM1 to CBM3 may have the same color as the color
filter CF disposed in the adjacent emission area layer PXA.
For example, when the emission area PXA illustrated in
FIG. 6 is defined as an area configured to display the green
color, the color filter CF may have the green color and the
first color shielding layer CBM1 may have the green color.
[0118] In an exemplary embodiment, each of the first to
third color shielding layers CBM1 to CBM3 may not have
a black color, but the first to third color shielding layers
CBM1 to CBM3 may be combined to make the black color.
Accordingly, the first to third color shielding layers CBM1
to CBM3 may be configured to help absorb incident light
and prevent the transmission of such light.

[0119] In an exemplary embodiment of the present inven-
tive concepts, the first color shielding layer may have a
green color, the second color shielding layer may have a red
color, and the third color shielding layer may have a blue
color. The first to third color shielding layers CBM1 to
CBM3 may include an organic material.

[0120] A color shielding layer having the same color as the
color filter CF among the first to third color shielding layers
CBM1 to CBM3 disposed adjacent to the color filter CF may
have a shape associated with the color filter CF (e.g., such
as to provide a continuous surface therebetween).

[0121] In another embodiment of the present inventive
concepts, at least one or more color shielding layers may be
further included in addition to the first to third color shield-
ing layers CBM1 to CBM3.

[0122] The auxiliary shielding layer MBM may be dis-
posed on the first to third color shielding layers CBM1 to
CBM3. For example, the auxiliary shielding layer MBM
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may be disposed in the non-emission area NPXA to cover
the first to third color shielding layers CBM1 to CBM3. The
auxiliary shielding layer MBM may not only extend to cover
an upper surface of the third color shielding layer CBM3,
but also cover side surfaces of the first to third color
shielding layers CBM1 to CBM3.

[0123] The auxiliary shielding layer MBM may compen-
sate for reflection ratios of the first to third color shielding
layers CBM1 to CBM3. For example, the auxiliary shielding
layer MBM may have a lower reflection ratio than that of a
laminated structure in which the first to third color shielding
layers CBM1 to CBM3 are combined. Therefore, the color
filter layer may substantially block the reflection of external
light.

[0124] The auxiliary shielding layer MBM may include a
metal oxide or a metal alloy oxide. In detail, the auxiliary
shielding layer MBM may include at least one of CuO, CrO,
FeO, Ni,0;, and MoTaO,.

[0125] The first to third color shielding layers CBM1 to
CBM3 and the auxiliary shielding layer MBM may help
block the reflection of external light inside the display panel
DP by absorbing such light. Due to the display panel DP
according to the exemplary embodiment of the present
inventive concept, a separate polarization film is not
required for preventing reflection of the external light.
[0126] The first encapsulation organic layer OL1 may be
disposed on the auxiliary shielding layer MBM. The auxil-
iary shielding layer MBM may contact the first encapsula-
tion organic layer OL1. In exemplary embodiments, the first
encapsulation organic layer OL1 may be provided using an
inkjet printing manner or by coating a composite including
an acrylic-based monomer.

[0127] The second encapsulation inorganic layer I0L2
may be disposed on the first encapsulation organic layer
OLL1.

[0128] The first and second encapsulation inorganic layers
10L1 and 1012 may have an identical inorganic material or
different materials. Materials forming the first and second
encapsulation inorganic layers I0L1 and IOL2 are not
particularly limited, and may include a silicon nitride, a
silicon oxynitride, and a silicon oxide, etc.

[0129] A viewing angle-luminance ratio may be defined as
a luminance of obliquely emitted light to a luminance of
forward emitted light. A configuration of a color filter layer
for absorbing external light may have a larger area as the
height thereof becomes lower while still maintaining the
viewing angle-luminance ratio. As the area of the configu-
ration of the color filter layer for absorbing external light
becomes larger, a reflection ratio of the external light inci-
dent to the display panel DP is lowered. In addition, as the
height of the configuration of a color filter layer for absorb-
ing external light decreases, a viewing angle-luminance ratio
may be increased.

[0130] For the display panel DP according to the exem-
plary embodiment of the present inventive concepts, the
color filter layer CFL may be disposed in the encapsulation
layer TFE. Therefore, the height of the color shielding layers
CFMI1 to CFM3 and the auxiliary shielding layer MBM
(e.g., a distance from the base layer SUB) which are
configured to absorb external light may be maintained
relatively low in comparison to a comparative example in
which a configuration for absorbing external light is dis-
posed on (e.g., directly above) the encapsulation layer TFE.
Accordingly, the display panel DP of the exemplary embodi-
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ments of the present inventive concepts provide a relatively
lower external light reflection ratio in comparison to the
comparative example. In addition, the display panel DP of
the exemplary embodiments of the present inventive con-
cepts may provide a higher viewing angle-luminance ratio in
comparison to the comparative example.

[0131] FIG. 7 is a result graph obtained by measuring
respective transmittances of first to third color blocking
layers individually and a transmittance of a structure in
which the first to third color blocking layers are combined in
an exemplary embodiment of the present inventive concepts.
[0132] In relation to FIGS. 6 and 7, it may be confirmed
that a structure, in which the first to third color shielding
layers CBM1 to CBM3 are combined, has a transmittance of
lower than 5% and plays a role of absorbing incident light
to block incident light from being transmitted.

[0133] FIG. 8 is a cross-sectional view cut along a line I-I'
of FIG. 5 in another exemplary embodiment of the present
inventive concepts.

[0134] The display panel DP1 in relation to FIG. 8 will be
mainly described with respect to differences from the dis-
play panel described in relation to FIG. 6, and descriptions
about the remaining components will be according to those
of FIG. 6.

[0135] In the exemplary embodiment shown in FIG. 8, the
color filter layer CFL1 may be disposed between the second
electrode CE2 and the encapsulation layer TFE. The color
filter layer CFL1 may be disposed below a bottom surface of
the first encapsulation inorganic layer IOL1.

[0136] The color filter layer CFL1 may include the first to
third color shielding layers CBM1 to CBM3 and the auxil-
iary shielding layer MBM. The configuration of the color
filter layer CFL1 may be substantially the same as that of the
color filter layer CFL described in relation to FIG. 6, and
thus a detailed description thereabout will be omitted.
[0137] For the display panel DP1 according to the exem-
plary embodiment of FIG. 8, in comparison to the display
panel DP described in relation to FIG. 6, the height of the
color filter layer CFL1 may be lowered, such as in an amount
equal to the thickness of the first encapsulation inorganic
layer IOL1. Therefore, a lower reflection ratio of external
light may be secured in comparison with the display panel
of FIG. 6.

[0138] FIG. 9 is a cross-sectional view cut along a line I-I'
of FIG. 5 in accordance with another exemplary embodi-
ment of the present inventive concepts.

[0139] The display panel DP2 to be described in relation
to FIG. 9 has a difference in that the color filter layer CFL
does not include an auxiliary shielding layer MBM as
compared with the exemplary embodiment of the display
panel DP described in FIG. 6.

[0140] In the exemplary embodiment shown in FI1G. 9, a
color filter layer CFL2 may be disposed between the first
encapsulation inorganic layer IOL1 and the first encapsula-
tion organic layer OL1. The color filter layer CFL2 may
include the first to third color filters CBM1 to CBM3. The
third color shielding layer CBM3 may contact the first
encapsulation inorganic layer IOL1.

[0141] Accordingly, in the display panel DP2 according to
the exemplary embodiment of FIG. 9, the first to third color
filters CBM1 to CBM3 of the color filter layer may absorb
the external light to block the transmission thereof. In
comparison to the display panel DP of FIG. 8, the process of
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the auxiliary shielding layer MBM may be omitted to
achieve simplification of a manufacturing process and cost
reduction.

[0142] FIGS. 10A to 10F are cross-sectional views that
sequentially illustrate a manufacturing method of a display
apparatus according to an exemplary embodiment of the
present inventive concepts.

[0143] FIGS. 10A to 10F illustrate first to third emission
areas PXA1, PXA2 and PXA3, and non-emission areas
NPXA disposed adjacent to the first to third emission areas
PXA1, PXA2 and PXA3. The first to third emission areas
PXAl, PXA2 and PXA3 may be defined as areas in which
images of different colors are displayed.

[0144] As shown in FIG. 10A, a circuit element layer
DP-CL and a display element layer DP-OLED may be
provided on a base layer SUB. Detailed methods for pro-
viding the circuit element layer DP-CL and the display
element layer DP-OLED will be omitted.

[0145] A first encapsulation inorganic layer IOL1 may be
provided on the display elements layer DP-OLED. As
shown in FIG. 10B, a first color filter CF1 and a first color
shielding, layer CBM1 may be provided on the first encap-
sulation inorganic layer IOL1.

[0146] The first color filter CF1 and the first color shield-
ing layer CBM1 may be provided by applying and pattern-
ing an organic material of a first color on the first encapsu-
lation inorganic layer IOL1. For example, the first color may
be green.

[0147] The first color filter CF1 may be provided in the
first emission area PXA1 and the first color shielding layer
CBMI1 may be provided in the non-emission area NPXA.
[0148] As shown in FIG. 10C, a second color filter CF2
and a second color shielding layer CBM2 may be provided
on the first encapsulation inorganic layer IOL1 on which the
first color filter CF1 and the first color shielding layer CBM1
are provided.

[0149] The second color filter CF2 and the second color
shielding layer CBM2 may be provided by applying and
patterning an organic material of a second color on the first
encapsulation inorganic layer IOL1. For example, the sec-
ond color may be red.

[0150] The second color filter CF2 may be provided in the
second emission area PXA2. The second color shielding
layer CBM2 may be disposed in the non-emission area
NPXA and may overlap the first color shielding layer
CBM1.

[0151] As shown in FIG. 10D, a third color filter CF3 and
a third color shielding layer CBM3 may be provided on the
first encapsulation inorganic layer I0L1 on which the first
color filter CF1, the second color filter CF2, the first color
shielding layer CBM1 and the second color shielding layer
CBM2 are provided.

[0152] The third color filter CF3 and the third color
shielding layer CBM3 may be provided by applying and
patterning an organic material of a third color on the first
encapsulation inorganic layer IOL1. For example, the third
color may be blue.

[0153] The third color filter CF3 may be provided in the
third emission area PXA3. The third color shielding layer
CBM3 may be disposed in the non-emission area NPXA and
may be provided on the second color shielding layer CBM2
in an overlapping manner.

[0154] As shown in FIG. 10E, the auxiliary shielding layer
MBM may be provided on the first encapsulation inorganic
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layer IOL1 on which the first to third color filters CF1 to CF3
and the first to third color shielding layers CBM1 to CBM3
are provided.

[0155] The auxiliary shielding layer MBM may be pro-
vided by evaporating a metal oxide or a metal alloy oxide,
and then performing patterning. In an exemplary embodi-
ment of the present inventive concepts, the metal oxide may
include at least one of CuQ, CrO, FeO, Ni203, and MoT-
aOx.

[0156] The auxiliary shielding layer MBM may be pro-
vided to entirely cover an upper surface of the third color
shielding layer CBM3 and the side surfaces of the first to
third shielding layers CBM1 to CBM3.

[0157] As shown in FIG. 10F, a first encapsulation organic
layer OL1 and a second encapsulation inorganic layer IOL2
may be provided on the first encapsulation inorganic layer
IOL1 on which the auxiliary shielding layer MBM is pro-
vided. A touch sensing unit TS may be provided on the
second encapsulation inorganic layer IOL2.

[0158] FIG. 11 is a perspective view of a display apparatus
1001 according to another exemplary embodiment of the
present inventive concepts.

[0159] The display apparatus 1001 to be described in
relation to FIG. 11 may further include a housing member
HM as compared to the display apparatus 1000 described in
relation to FIG. 1.

[0160] The housing member HM may provide a pre-
scribed internal space. The display panel DP (see FIG. 1)
may be accommodated in the internal space. In the internal
space of the housing member HM, besides the display panel
DP, various electronic components. For example, a power
supply unit, a storage device, a sound input and output
module, a camera, and the like, may be disposed in the
internal space.

[0161] Inthe display apparatus 1001 shown in FIG. 11, the
display is shown as a fiat display apparatus. However, in
other exemplary embodiments, the display apparatus may
have a curved surfaces, may be foldable, etc.

[0162] FIG. 12 is a perspective view of a display apparatus
1002 according to another exemplary embodiment of the
present inventive concepts.

[0163] The display apparatus 1002 illustrated in FIG. 12
may be folded. For example, the display apparatus 1002 may
be folded about a folding axis AX. The display apparatus
1002 in FIG. 12 is illustrated as an in-folding display
apparatus in which a display surface, on which an image is
displayed may be folded inwardly. However, the exemplary
embodiments of the present inventive concepts are not
limited thereto. For example, the display apparatus 1002
may be an out-folding display apparatus in which a display
surface, on which an image is displayed, is folded outwardly.
In other exemplary embodiments, the display apparatus may
include both in-folding and out-folding portions.

[0164] As an example, the folding axis AX may be
extended in parallel to the short sides of the display appa-
ratus 1002. However, exemplary embodiments of the pres-
ent inventive concepts are not limited thereto. For example,
the folding axis AX may be extended in parallel to the long
sides of the display apparatus 1002.

[0165] In adisplay panel according to exemplary embodi-
ments of the present inventive concepts, a color filter layer
may be disposed in a lower part of an upper surface of an
encapsulation layer. Therefore, the heights of the color
blocking layers and an auxiliary shielding layer for blocking
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external light may be maintained relatively low. Conse-
quently, the display apparatus according to exemplary
embodiments of the present inventive concepts may secure
a low external light reflection ratio and a high viewing angle
to luminance ratio.

[0166] While this invention has been described with ref-
erence to exemplary embodiments thereof, it will be clear to
those of ordinary skill in the art to which the invention
pertains that various changes and modifications may be
made to the described embodiments without departing from
the spirit and technical area of the invention as defined in the
appended claims and their equivalents.

[0167] Accordingly, the scope of the present inventive
concepts shall not be restricted or limited by the foregoing
description, but be determined by the broadest permissible
interpretation of the following claims.

What is claimed is:

1. A display apparatus comprising:

a base layer comprising an emission area and a non-
emission area adjacent to the emission area;

a circuit element layer disposed on the base layer;

a display element layer disposed on the circuit element
layer, the display element layer including an organic
light emitting diode;

an encapsulation layer disposed on the display element
layer and configured to encapsulate the organic light
emitting diode; and

a color filter layer disposed in the encapsulation layer,

wherein the color filter layer includes a color shielding
layer having a plurality of layers disposed in the
non-emission area and a color filter disposed in the
emission area.

2. The display apparatus of claim 1, wherein the color

shielding layer comprises:

a first color shielding layer having a first color;

a second color shielding layer disposed on the first color
shielding layer and having a second color that is
different from the first color; and

a third color shielding layer disposed on the second color
shielding layer and having a third color that is different
from the first and second colors,

wherein a color of the color filter is one of the first to third
colors.

3. The display apparatus of claim 2, wherein the first color

is green, the second color is red, and the third color is blue.

4. The display apparatus of claim 2, wherein a material of
the color filter is identical to a material of one of the first to
third color shielding layers.

5. The display apparatus of claim 2, further comprising;

an auxiliary shielding layer disposed in the non-emission
area and disposed on the third color shielding layer.

6. The display apparatus of claim 5, wherein the auxiliary
shielding layer is configured to cover side surfaces of the
first to third color shielding layers.

7. The display apparatus of claim 5, wherein the auxiliary
shielding layer comprises a metal oxide or a metal alloy
oxide.

8. The display apparatus of claim 7, wherein the auxiliary
shielding layer comprises at least one of CuQ, CrO, FeO,
Ni,O;, or MoTaO,.

9. The display apparatus of claim 1, wherein the encap-
sulation layer comprises:

a first encapsulation inorganic layer disposed on the

display element layer;

Apr. 30,2020

a first encapsulation organic layer disposed on the first
encapsulation inorganic layer; and

a second encapsulation inorganic layer disposed on the
first encapsulation organic layer,

wherein the color filter layer is disposed between the first
encapsulation inorganic layer and the first encapsula-
tion organic layer.

10. The display apparatus of claim 9, wherein the color

filter contacts the first encapsulation organic layer.

11. The display apparatus of claim 1, wherein:

the circuit element layer includes an emission area defi-
nition layer that is configured to define the emission
area; and

the color shielding layer overlaps the emission area defi-
nition layer.

12. A display apparatus comprising:

a base layer comprising an emission area and a non-
emission area adjacent to the emission area;

a circuit element layer disposed on the base layer;

a display element layer disposed on the circuit element
layer, the display element layer including an organic
light emitting diode;

an encapsulation layer disposed on the display element
layer and configured to encapsulate the organic light
emitting diode; and

a color filter layer disposed between the display element
layer and the encapsulation layer,

wherein the color filter layer includes a color shielding
layer having at least two layers disposed in the non-
emission area and a color filter disposed in the emission
area.

13. The display apparatus of claim 12, wherein the

encapsulation layer comprises:

a first encapsulation inorganic layer disposed on the
display element layer;

a first encapsulation organic layer disposed on the first
encapsulation inorganic layer; and

a second encapsulation inorganic layer disposed on the
first encapsulation organic layer.

14. The display apparatus of claim 13, further comprising:

an auxiliary shielding layer disposed in the non-emission
area and disposed on a third color shielding layer,

wherein the auxiliary shielding layer contacts the first
encapsulation inorganic layer.

15. A display apparatus comprising:

a base layer comprising an emission area and a non-
emission area adjacent to the emission area;

a circuit element layer disposed on the base layer;

a display element layer disposed on the circuit element
layer and comprising an organic light emitting diode
disposed in the emission area;

an encapsulation layer disposed on the display element
layer and configured to encapsulate the organic light
emitting diode; and

a color filter layer disposed in the encapsulation layer,

wherein the color filter layer includes:

a color shielding layer having a plurality of layers dis-
posed in the non-emission area;

a color filter disposed in the emission area; and

an auxiliary shielding layer disposed in the non-emission
area and configured to cover the color shielding layer.

16. The display apparatus of claim 15, wherein the

encapsulation layer comprises:
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a first encapsulation inorganic layer disposed on the
display element layer;

a first encapsulation organic layer disposed on the first
encapsulation inorganic layer; and

a second encapsulation inorganic layer disposed on the
first encapsulation organic layer,

wherein the color filter layer is disposed between the first
encapsulation inorganic layer and the first encapsula-
tion organic layer.

17. The display apparatus of claim 16, wherein the
auxiliary shielding layer contacts the first encapsulation
organic layer.

18. The display apparatus of claim 16, wherein the color
shielding layer comprises:

a first color shielding layer having a first color;

a second color shielding layer disposed on the first color
shielding layer and having a second color that is
different from the first color; and

a third color shielding layer disposed on the second color
shielding layer and having a third color that is different
from the first and second colors,

wherein a color of the color filter is one of the first to third
colors.

19. The display apparatus of claim 16, wherein the
auxiliary shielding layer comprises a metal oxide or a metal
ally oxide.

20. The display apparatus of claim 16, wherein the
auxiliary shielding layer comprises at least one of CuO,
Cr0O, FeO, Ni,O;, and MoTa0O,.

® % % % %



RiES

[PRIER 1 (Z R A(F)
R (TR AGE)
HAT R E (TR AGE)

FRI& B A

RBA

S\EReERE

WE(F)

—®ERE  BEEARARENEZR XX BABH IR XEHENE
iE, BERTHRREEEMEL, ERAHRRETEEETHE

ERTHRBERIAX=
WRENHEANEZKX-RE, RERERETHRES. Jf@%ﬁf‘@[
FEEEEFEARETHBENSENRCERNER XK T HENE |

£

B

TRE N B HE S

US20200135810A1 NI (»&E)B

US16/536975

ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

LEE HYEONBUM
LEE DONGKI
LEE EONJOO
JUNG JIN WHAN

LEE, HYEONBUM
LEE, DONGKI
LEE, EONJOO
JUNG, JIN-WHAN

HO1L27/32 HO1L51/52

patsnap

2020-04-30

2019-08-09

HO1L51/56237 HO1L27/322 HO1L27/3211 HO1L27/3272 HO1L27/3244

1020180132289 2018-10-31 KR

Espacenet  USPTO

NPEA

244 Wy

RE

P U——
i OBl 32 03
i
‘ \

CFL OLED

T wa—
(F AE PK%LEML ECLCE
[

HERREEERAAELNE |

L L T8

|
]
01091 CEr

7 A {
SFt DE? 052 0 S22

TRt

T2


https://share-analytics.zhihuiya.com/view/57d123aa-5b65-4ac6-9529-456b82690e6f
https://worldwide.espacenet.com/patent/search/family/070327325/publication/US2020135810A1?q=US2020135810A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200135810%22.PGNR.&OS=DN/20200135810&RS=DN/20200135810

