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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2017-0091659,
filed on Jul. 19, 2017, in the Korean Intellectual Property
Office, and entitled: “Display Device,” is incorporated by
reference herein in its entirety.

BACKGROUND
1. Field
[0002] Embodiments relate to a display device.
2. Description of the Related Art
[0003] Various display devices used in multimedia

devices, e.g., televisions, portable phones, tablet computers,
navigation systems, and game consoles have been devel-
oped.

SUMMARY
[0004] Embodiments are directed to a display device.
[0005] The embodiments may be realized by providing a

display device including a substrate that includes a circuit
layer; an insulating layer on the substrate; a pixel defining
layer on the insulating layer, the pixel defining layer having
an opening exposing a region of a top surface of the
insulating layer; a light blocking layer covering a top surface
and a side surface of the pixel defining layer; and an organic
electroluminescent element in the opening, wherein the
organic electroluminescent element includes a first electrode
on the region of the top surface of the insulating layer
exposed through the opening; at least one organic layer on
the first electrode; and a second electrode on the at least one
organic layer.

[0006] The light blocking layer may be directly on the top
surface and the side surface of the pixel defining layer.
[0007] The light blocking layer may further include an
auxiliary light blocking portion on the region of the top
surface of the insulating layer exposed through the opening.
[0008] The auxiliary light blocking portion may be under
the first electrode such that the auxiliary light blocking
portion is between the first electrode and the insulating layer.

[0009] The light blocking layer may include at least one
light absorbent.
[0010] The light blocking layer may absorb light of a

wavelength band ranging from 350 nm to 450 nm.

[0011] The light blocking layer may include at least one
light absorbent that absorbs light of a wavelength band
ranging from 350 nm to 450 nm.

[0012] The display device may further include an encap-
sulating layer on the organic electroluminescent element,
wherein the encapsulating layer includes a first light absor-
bent that absorbs light of a wavelength band ranging from
350 nm to 400 nm.

[0013] The display device may further include an input
sensor directly on the encapsulating layer.

[0014] The display device may further include a polarizing
member on the organic electroluminescent element.

[0015] The polarizing member may include a second light
absorbent that absorbs light of a wavelength band ranging
from 350 nm to 400 nm.
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[0016] The display device may further include a color
filter member on the organic electroluminescent element.
[0017] The color filter member may include a third light
absorbent that absorbs light of a wavelength band ranging
from 350 nm to 400 nm.

[0018] An electrode connection hole may be defined in the
insulating layer, and the display device may further include
a connection electrode filling the electrode connection hole
and connecting the first electrode to the circuit layer.
[0019] The embodiments may be realized by providing a
display device including an insulating layer; a pixel defining
layer on the insulating layer, the pixel defining layer having
an opening exposing a region of a top surface of the
insulating layer; a light blocking layer on a top surface of the
pixel defining layer, a side surface of the pixel defining layer
that is exposed by the opening, and the region of the top
surface of the insulating layer that is exposed by the open-
ing; and an organic electroluminescent element in the open-
ing, wherein the organic -electroluminescent element
includes a first electrode on the light blocking layer; at least
one organic layer on the first electrode; and a second
electrode on the at least one organic layer.

[0020] The light blocking layer may include at least one
light absorbent that absorbs light of a wavelength band
ranging from 350 nm to 450 nm.

[0021] The display device may further include an optical
member on the organic electroluminescent element. The
optical member may be a polarizing member or color filter
member.

[0022] The embodiments may be realized by providing a
display device including an insulating layer; a first electrode
on the insulating layer; a pixel defining layer on the insu-
lating layer, the pixel defining layer having an opening
exposing a region of a top surface of the first electrode; a
light blocking layer that covers a top surface of the pixel
defining layer and a side surface of the pixel defining layer
that is exposed through the opening, the light blocking layer
including at least one light absorbent that absorbs light of a
wavelength band ranging from 350 nm to 450 nm; at least
one organic layer in the opening and on the first electrode;
and a second electrode on the at least one organic layer.
[0023] The display device may further include an optical
member the second electrode. The optical member may be
a polarizing member or color filter member.

[0024] The optical member may include an ultraviolet
light absorbent that absorbs light of a wavelength band
ranging from 350 nm to 400 nm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Features will be apparent to those of skill in the art
by describing in detail exemplary embodiments with refer-
ence to the attached drawings in which:

[0026] FIG. 1 illustrates a perspective view of a display
device according to an embodiment.

[0027] FIG. 2 illustrates a perspective view of a display
panel included in a display device according to an embodi-
ment.

[0028] FIG. 3 illustrates a plan view of one pixel included
in a display device according to an embodiment.

[0029] FIG. 4 illustrates a cross-sectional view taken
along a line 1I-1I' of FIG. 3.

[0030] FIG. 5 illustrates a cross-sectional view taken
along the line II-1I' of FIG. 3.
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[0031] FIG. 6 illustrates a cross-sectional view of a dis-
play panel included in a display device according to an
embodiment.

[0032] FIG. 7 illustrates a cross-sectional view taken
along a line I-I' of FIG. 1 to illustrate a display device
according to an embodiment.

[0033] FIG. 8 illustrates a cross-sectional view taken
along the line I-I' of FIG. 1 to illustrate a display device
according to an embodiment.

[0034] FIG. 9A illustrates a cross-sectional view of a
portion of another type of display device.

[0035] FIG. 9B illustrates a cross-sectional view of a
portion of a display device according to an embodiment.
[0036] FIGS. 10A to 10D illustrate schematic views of
stages in a method of manufacturing a display device
according to an embodiment.

DETAILED DESCRIPTION

[0037] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the
art.

[0038] Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be
the only layer between the two layers, or one or more
intervening layers may also be present. Like reference
numerals refer to like elements throughout.

[0039] It will be understood that when an element such as
a layer, region or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may be present. In contrast, the term
“directly” means that there are no intervening elements. The
terminology used herein is for the purpose of describing
particular embodiments only and is not intended to be
limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means the same as “and/or.”” As used herein, the terms
“and/or” and “or” include any and all combinations of one
or more of the associated listed items. It will be further
understood that the terms “comprises” and/or “comprising,”
or “includes” and/or “including” when used in this specifi-
cation, specify the presence of stated features, regions,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, regions, integers, steps, operations, elements, com-
ponents, and/or groups thereof. Spatially relative terms, such
as “beneath”, “below”, “lower”, “above”, “upper” and the
like, may be used herein for ease of description to describe
one element or feature’s relationship to another element(s)
or feature(s) as illustrated in the figures. It will be under-
stood that the spatially relative terms are intended to encom-
pass different orientations of the device in use or operation
in addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements
described as “below” or “beneath” other elements or fea-
tures would then be oriented “above” the other elements or
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features. Thus, the exemplary term “below” can encompass
both an orientation of above and below. The device may be
otherwise oriented (rotated 90 degrees or at other orienta-
tions) and the spatially relative descriptors used herein
interpreted accordingly.

[0040] It will be understood that, although the terms first,
second, etc. may be used herein to describe various ele-
ments, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
herein. “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system).

[0041] Exemplary embodiments are described herein with
reference to cross-sectional illustrations and/or plane illus-
trations that are idealized exemplary illustrations. In the
drawings, the thicknesses of layers and regions are exag-
gerated for clarity. Accordingly, 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 should not be construed as limited
to the shapes of regions illustrated herein but are to include
deviations in shapes that result, for example, from manu-
facturing. For example, an etching region illustrated as a
rectangle will, typically, have rounded or curved features.
Thus, the regions illustrated in the figures 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
limit the scope of exemplary embodiments.

[0042] Display devices according to embodiments will be
described hereinafter with reference to the drawings.

[0043] FIG. 1 illustrates a perspective view of a display
device DD according to an embodiment. The display device
DD according to an embodiment may include a display
panel DP, an input sensor TSU on the display panel DP, and
an optical member OM disposed on the display panel DP.
The optical member OM may be on the input sensor TSU.

[0044] In an implementation, the display panel DP may be
an organic electroluminescent display panel. The optical
member OM may block external light provided from the
outside to the display panel DP. The optical member OM
may be a polarizing member blocking external light or a
color filter member having a color filter layer.

[0045] The input sensor TSU may sense or recognize a
direct touch of a user, an indirect touch of a user, a direct
touch of an object, or an indirect touch of an object. The
input sensor TSU may sense at least one of a position or
strength (e.g., pressure) of a touch provided from the out-
side. The input sensor TSU according to some embodiments
may have at least one of various structures and/or may be
formed of at least one of various materials. In an implemen-
tation, in the display device DD according to an embodi-
ment, the input sensor TSU may be a touch sensing unit that
senses a touch.
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[0046] In an implementation, as illustrated in FIG. 1, the
display device DD may include both the input sensor TSU
and the optical member OM. In an implementation, the input
sensor TSU may be omitted from the display device DD. In
an implementation, the optical member OM may be omitted
from the display device DD. In an implementation, both the
input sensor TSU and the optical member OM may be
omitted from the display device DD.

[0047] FIG. 2 illustrates a perspective view of the display
panel DP included in the display device DD illustrated in
FIG. 1. As illustrated in FIG. 2, the display panel DP may
include a plurality of pixels PX-B, PX-G, and PX-R. In FIG.
2, three kinds of pixels PX-B, PX-G, and PX-R are illus-
trated as an example. The three kinds of pixels PX-B, PX-G,
and PX-R may generate lights of which colors are different
from each other. In an implementation, the three kinds of
pixels PX-B, PX-G, and PX-R may emit blue light, green
light, and red light, respectively. In an implementation, the
three kinds of pixels PX-B, PX-G, and PX-R may emit cyan
light, yellow light, and magenta light, respectively. In an
implementation, the three kinds of pixels PX-B, PX-G, and
PX-R may generate the same color light. The three kinds of
pixels PX-B, PX-G, and PX-R may emit lights in a third
direction DR3 of FIG. 2.

[0048] For example, the three kinds of pixels PX-B,
PX-G, and PX-R may be arranged in a matrix form on a
plane defined by an axis of a first direction DR1 and an axis
of a second direction DR2. In addition, each kind of pixels
PX-B. PX-G, or PX-R may be arranged in the second
direction DR2 to a column. In an implementation, the
arrangement of the pixels may be variously modified
depending on a method of realizing the display panel. In an
implementation, each of the pixels PX-B, PX-G, and PX-R
generating lights having different colors from each other
may be defined as a sub-pixel, and a combination of these
sub-pixels may be defined as a pixel.

[0049] The pixel according to an embodiment may be a
part corresponding to an organic electroluminescent element
of an embodiment to be described later. In an implementa-
tion, the three kinds of pixels PX-B, PX-G, and PX-R may
correspond to organic electroluminescent elements that have
light emitting layers emitting lights of which wavelength
bands are different from each other.

[0050] FIG. 3 illustrates a plan view of one pixel included
in the display panel DP (see FIG. 2) of the display device
according to an embodiment. FIG. 4 illustrates a cross-
sectional view corresponding to a line II-II' of FIG. 3.
[0051] A pixel PX of FIG. 3 may be one of the three kinds
of pixels PX-B, PX-G, and PX-R included in the display
panel DP illustrated in FIG. 2. The pixel PX may be
connected to an interconnection part including a gate line
GL, a data line DL, and a driving voltage line DVL. The
pixel PX may include thin film transistors TFT1 and TFT2
connected to the interconnection part, and an organic elec-
troluminescent element OEL and a capacitor Cst connected
to the thin film transistors TFT1 and TFT2.

[0052] In an implementation, as illustrated in FIG. 3, one
pixel PX may be connected to one gate line GL, one data line
DL, and one driving voltage line DVL. In an implementa-
tion, a plurality of pixels PX may be connected to one gate
line GL, one data line DL, and one driving voltage line DVL.
In an implementation, one pixel PX may be connected to at
least one gate line GL, at least one data line DL, and at least
one driving voltage line DVL.
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[0053] The gate line GI may extend in the first direction
DR1. The data line DL may extend in the second direction
DR2 intersecting the gate line GL. The driving voltage line
DVL may extend in substantially the same direction (i.e., the
second direction DR2) as the data line DL. The gate line GL.
may transmit a scan signal to the thin film transistors TFT1
and TFT2, the data line DI may transmit a data signal to the
thin film transistors TFT1 and TFT2, and the driving voltage
line DVL may provide a driving voltage to the thin film
transistors TFT1 and TFT2.

[0054] The thin film transistors TFT1 and TFT2 may
include a driving thin film transistor TFT2 for controlling the
organic electroluminescent element OEL, and a switching
thin film transistor TFT1 for switching the driving thin film
transistor TFT2. In an implementation, one pixel PX may
include two thin film transistors TFT1 and TFT2. In an
implementation, one pixel PX may include one thin film
transistor and one capacitor or may include three or more
thin film transistors and two or more capacitors.

[0055] The switching thin film transistor TFT1 may
include a first gate electrode GE1, a first source electrode
SE1, and a first drain electrode DE1. The first gate electrode
GE1 may be connected to the gate line GL, and the first
source electrode SE1 may be connected to the data line DL.
The first drain electrode DE1 may be connected to a first
common electrode CE1 through a fifth contact hole CH5.
The switching thin film transistor TFT1 may transmit the
data signal provided from the data line DL to the driving thin
film transistor TFT2 in response to the scan signal applied to
the gate line GL.

[0056] The driving thin film transistor TFT2 may include
a second gate electrode GE2, a second source electrode SE2,
and a second drain electrode DE2. The second gate electrode
GE2 may be connected to the first common electrode CE1.
The second source electrode SE may be connected to the
driving voltage line DVL. The second drain electrode DE2
may be connected to a first electrode EL1 through an
electrode connection hole CH3.

[0057] The first electrode EL1 may be electrically con-
nected to a circuit layer CL through a connection electrode
PCE filling the electrode connection hole CH3. For example,
the first electrode EL1 may be electrically connected to the
second drain electrode DE2 of the driving thin film transistor
TFT2. A common voltage may be applied to a second
electrode EL2, and a light emitting layer EML emits light
depending on an output signal of the driving thin film
transistor TFT?2, thereby displaying an image. The first
electrode EL1, the second electrode EL2, and the light
emitting layer EML will be described later in more detail.
[0058] The capacitor Cst may be connected between the
second gate electrode GE2 and the second source electrode
SE2 of the driving thin film transistor TFT2. The capacitor
Cst stores and retains the data signal inputted to the second
gate electrode GE2 of the driving thin film transistor TFT2.
The capacitor Cst may include the first common electrode
CE1 connected to the first drain electrode DE1 through a
sixth contact hole CH6, and a second common electrode
CE2 connected to the driving voltage line DVL.

[0059] Referring to FIG. 4, the display panel DP included
in the display device according to an embodiment may
include the organic electroluminescent element OEL. In an
implementation, the display panel DP may include a pixel
defining layer PDL defining a light emitting area of the
organic electroluminescent element OEL. In an implemen-
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tation, the organic electroluminescent element OEL may be
on a substrate SUB in the display panel DP, and the display
panel DP may further include an encapsulating layer SL
disposed on the organic electroluminescent element OEL.
[0060] The substrate SUB of the display panel DP may
include the circuit layer CL. The substrate SUB may include
a base substrate BS and the circuit layer CL on the base
substrate BS. Referring to FIGS. 3 and 4, the circuit layer CL
may include, e.g., the gate line GL, the data line DL, the
driving voltage line DVL, the thin film transistors TFT1 and
TFT2, semiconductor patterns SM1 and SM2, and the
capacitor Cst. In an implementation, the circuit layer CL
may include a gate insulating layer GI and an interlayer
insulating layer IL.

[0061] The base substrate BS may use a suitable substrate.
The base substrate BS may be a flexible substrate. The base
substrate BS may be a glass substrate or a plastic substrate
formed using a polymer resin. For example, the base sub-
strate BS may include polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polyimide, or polyether-
sulfone. The base substrate BS may be selected in consid-
eration of mechanical strength, thermal stability, transpar-
ency, surface flatness, ease of handling, and waterproofing.
The base substrate BS may be transparent.

[0062] A substrate buffer layer may be provided on the
base substrate BS. The substrate buffer layer may help
prevent impurities from being diffused into the switching
thin film transistor TFT1 and the driving thin film transistor
TFT2. The substrate buffer layer may be formed of silicon
nitride (SiNx), silicon oxide (SiOx), and/or silicon oxyni-
tride (SiOxNy). The substrate buffer layer may be omitted
according to a process condition and a material of the base
substrate BS.

[0063] A first semiconductor pattern SM1 and a second
semiconductor pattern SM2 may be provided on the base
substrate BS. The first semiconductor pattern SM1 and the
second semiconductor pattern SM2 may be formed of a
semiconductor material and may operate as active layers of
the switching thin film transistor TFT1 and the driving thin
film transistor TFT2, respectively. Each of the first and
second semiconductor patterns SM1 and SM2 may include
a source portion SA, a drain portion DA, and a channel
portion CA provided between the source portion SA and the
drain portion DA. Each of the first and second semiconduc-
tor patterns SM1 and SM2 may be formed of an inorganic
semiconductor or an organic semiconductor. The source
portion SA and the drain portion DA may be doped with
N-type dopants or P-type dopants.

[0064] The gate insulating layer GI may be provided on
the first semiconductor pattern SM1 and the second semi-
conductor pattern SM2. The gate insulating layer GI may
cover the first semiconductor pattern SM1 and the second
semiconductor pattern SM2. The gate insulating layer GI
may be formed of an organic insulating material or an
inorganic insulating material.

[0065] The first gate electrode GE1 and the second gate
electrode GE2 may be provided on the gate insulating layer
GI. The first gate electrode GE1 and the second gate
electrode GE2 may cover an area corresponding to the
channel portion CA of the first semiconductor pattern SM1
and an area corresponding to the channel portion CA of the
second semiconductor pattern SM2, respectively.

[0066] The interlayer insulating layer IL, may be provided
on the first gate electrode GE1 and the second gate electrode
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GE2. The interlayer insulating layer I may cover the first
gate electrode GE1 and the second gate electrode GE2. The
interlayer insulating layer IL. may be formed of an organic
insulating material or an inorganic insulating material.
[0067] The first source electrode SE1, the first drain elec-
trode DE1, the second source electrode SE2, and the second
drain electrode DE2 may be provided on the interlayer
insulating layer IL. The second drain electrode DE2 may be
in contact with the drain portion DA of the second semi-
conductor pattern SM2 through a first contact hole CH1
formed in the gate insulating layer GI and the interlayer
insulating layer IL, and the second source electrode SE2
may be in contact with the source portion SA of the second
semiconductor pattern SM2 through a second contact hole
CH2 formed in the gate insulating layer GI and the interlayer
insulating layer IL. The first source electrode SE1 may be in
contact with the source portion of the first semiconductor
pattern SM1 through a fourth contact hole CH4 formed in
the gate insulating layer GI and the interlayer insulating
layer 1L, and the first drain electrode DE1 may be in contact
with the drain portion of the first semiconductor pattern SM1
through the fifth contact hole CH5 formed in the gate
insulating layer GI and the interlayer insulating layer IL.
[0068] An insulating layer PL. may be on the substrate
SUB. The insulating layer PL may be provided on the first
source electrode SE1, the first drain electrode DEI1, the
second source electrode SE2, and the second drain electrode
DE2. In the display device of an embodiment, the electrode
connection hole CH3 may be defined in the insulating layer
PL. The connection electrode PCE may be formed in the
electrode connection hole CH3. The connection electrode
PCE may connect the second drain electrode DE2 of the
circuit layer CL to the first electrode EL of the organic
electroluminescent element OEL to be described below. For
example, the connection electrode PCE may fill the elec-
trode connection hole CH3 to connect the first electrode EL1
to the second drain electrode DE2.

[0069] The pixel defining layer PDL may be on the
insulating layer PL. An opening OH may be defined in the
pixel defining layer PDL. For example, the opening OH
exposing (e.g., overlying or extending through the pixel
defining layer PDL to the insulating layer PL) a region of the
insulating layer PL. may be defined in the pixel defining layer
PDL. The pixel defining layer PDL may partition the organic
electroluminescent element OEL such that the organic elec-
troluminescent element OEL corresponds to each of the
pixels PX.

[0070] The pixel defining layer PDL may be formed of a
polymer resin. For example, the pixel defining layer PDL
may include a polyacrylate-based resin or a polyimide-based
region. The pixel defining layer PDL may further include an
inorganic material in addition to the polymer resin. In an
implementation, the pixel defining layer PDL may include a
light absorbing material or may include a black pigment or
a black dye. The pixel defining layer PDL including the
black pigment or the black dye may be realized as a black
pixel defining layer. When the pixel defining layer PDL is
formed, carbon black may be used as the black pigment or
the black dye.

[0071] In an implementation, the pixel defining layer PDL
may be formed of an inorganic material. For example, the
pixel defining layer PDL may be formed of at least one of
silicon nitride (SiNx), silicon oxide (SiOx), or silicon oxyni-
tride (SiOxNy).
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[0072] The display device according to an embodiment
may include a light blocking layer OBL in the display panel
DP. Referring to FIG. 4, the light blocking layer OBL may
be on a top surface PDL-U and a side surface PDL-S of the
pixel defining layer PDL. The light blocking layer OBL may
be on the side surface PDL-S of the pixel defining layer PDL
exposed by or in the opening OH and the top surface PDL-U
of the pixel defining layer PDL. For example, the light
blocking layer OBL may cover the top surface PDL-U and
the side surface PDL-S of the pixel defining layer PDL. For
example, the light blocking layer OBL may cover the side
surface PDL-S, exposed through or in the opening OH, and
the top surface PDL-U of the pixel defining layer PDL, and
thus the organic electroluminescent element OEL may not
be in contact with the pixel defining layer PDL in the
opening OH.

[0073] The light blocking layer OBL may be directly on
the pixel defining layer PDL. As noted above, in the present
specification, when a member or element is referred to as
being ‘directly on’ another member or element, there are no
intervening members or elements present. The light block-
ing layer OBL may be directly on the pixel defining layer
PDL to help prevent light provided from the outside of the
display panel DP from being transmitted to the pixel defin-
ing layer PDL.

[0074] The light blocking layer OBL may absorb external
light provided from the outside of the display panel DP. A
wavelength of the external light absorbed to the light block-
ing layer OBL may be any suitable wavelength. In an
implementation, the light blocking layer OBL may absorb
light of a wavelength band of 350 nm or more. In an
implementation, the light blocking layer OBL may absorb
light of a wavelength band of 400 nm or more. In an
implementation, the light blocking layer OBL may absorb
light of a wavelength band ranging from 350 nm to 450 nm.
In an implementation, the light blocking layer OBL may
absorb light of a wavelength band ranging from 400 nm to
450 nm. In an implementation, the light blocking layer OBL
may absorb light of the wavelength band of 400 nm or more
overlapping with an emission wavelength band of the
organic electroluminescent element OEL.

[0075] The light blocking layer OBL may include a light
absorbent. The light blocking layer OBL may include at least
one light absorbent in accordance with a desired light
blocking wavelength band. In an implementation, the light
absorbent may include, e.g., a benzotriazole-based light
absorbent, a benzophenone-based light absorbent, a salicylic
acid-based light absorbent, a salicylate-based light absor-
bent, a cyanoacrylate-based light absorbent, a cinnamate-
based light absorbent, an oxanilide-based light absorbent, a
polystyrene-based light absorbent, a polyferrocenylsilane-
based light absorbent, a methine-based light absorbent, an
azomethine-based light absorbent, a triazine-based light
absorbent, a para-amino benzoic-acid-based light absorbent,
a cinnamic acid-based light absorbent, or an urocanic acid-
based light absorbent. In an implementation, the light block-
ing layer OBL may include a suitable light absorbent. The
light blocking layer OBL may include a plurality of light
absorbents of which kinds are different from each other.
[0076] Inanimplementation, the light blocking layer OBL
may include at least one light absorbent absorbing light of
the wavelength band ranging from 350 nm to 450 nm. In an
implementation, the light blocking layer OBL may include
a light absorbent absorbing light of a wavelength band of
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450 nm or more. For example, the light blocking layer OBL
may absorb light of an ultraviolet wavelength band and/or
light of a visible wavelength band.

[0077] The display device of an embodiment may include
the light blocking layer OBL to block light of a specific
wavelength band, which light could damage the pixel defin-
ing layer PDL in the external light provided from the outside
of the display panel DP. Thus, it is possible to help reduce
or minimize characteristic deterioration of the organic elec-
troluminescent element OFL, which could be caused by an
out-gassing material occurring when the pixel defining layer
PDL is damaged.

[0078] In addition, the light blocking layer OBL may not
be disposed at a light emitting path of the organic electrolu-
minescent element OEL, and the light blocking layer OBL
may block the external light provided toward the pixel
defining layer PDL without affecting characteristics of light
emitting from the light emitting layer EML. The light
blocking layer OBL according to an embodiment may not
affect light emitting characteristics of the organic electrolu-
minescent element OEL, and the light blocking layer OBL
may freely select or include various light absorbents neces-
sary for protecting the pixel defining layer PDL.

[0079] The organic electroluminescent element OEL may
be on the insulating layer PL. In an implementation, the
organic electroluminescent element OEL may be in the
opening OH defined in the pixel defining layer PDL. For
example, the first electrode ELL at least one organic layer
HTR, EML and ETR, and a second electrode EL.2 may be
sequentially stacked on the insulating layer PL in the third
direction DR3 corresponding to a thickness direction, and
the organic electroluminescent element OEL may include
the first electrode ELL the at least one organic layer HTR,
EML and ETR, and the second electrode EL2. For example,
the at least one organic layer HTR, EML and ETR in the
organic electroluminescent element OEL may include a hole
transfer region HTR, the light emitting layer EML, and an
electron transfer region ETR.

[0080] The first electrode EL1 of the organic electrolumi-
nescent element OEL may be on the region of the insulating
layer PL exposed through the opening OH. The first elec-
trode EL1 has conductivity. The first electrode EL1 may be
formed of a metal alloy or a conductive compound. The first
electrode EL1 may be an anode. The first electrode EL1 may
be a pixel electrode. As described above, the first electrode
EL1 may be electrically connected to the circuit layer CL
through the electrode connection hole CH3 formed in the
insulating layer PL. For example, the first electrode EL1
may be electrically connected to the second drain electrode
DE2 of the driving thin film transistor TFT2 through the
connection electrode PCE filling the electrode connection
hole CH3.

[0081] In an implementation, as illustrated in FIG. 4, the
first electrode EL1 may be in the opening OH. In an
implementation, the first electrode EL1 may extend from the
opening OH so as to be on the insulating layer PL or the
pixel defining layer PDL. In this case, a portion of a top
surface of the first electrode EL1 may be exposed by the
opening OH defined in the pixel defining layer PDL.
[0082] In an implementation, the first electrode EL1 may
be a reflective electrode in the display panel DP of the
display device according to an embodiment. In an imple-
mentation, the first electrode EL1 may be a transparent
electrode or a semitransparent electrode. When the first
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electrode EL1 is the semitransparent electrode or the reflec-
tive electrode, the first electrode EL1 may include Ag, Mg,
Cu, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al,
Mo, Ti, a compound thereof, or a mixture thereof (e.g., a
mixture of Ag and Mg). In an implementation, the first
electrode EL1 may have a multi-layered structure that
includes a reflective layer or semitransparent layer formed of
the above exemplified material and a transparent conductive
layer formed of indium tin oxide (ITO), indium zinc oxide
(1Z0), zinc oxide (Zn0), or indium tin zinc oxide (ITZO).
[0083] The at least one organic layer HTR, EML and ETR
may be on the first electrode EL1. The organic electrolumi-
nescent element OEL may include the hole transfer region
HTR on the first electrode EL1, the light emitting layer EML
on the hole transfer region HTR, and the electron transfer
region ETR on the light emitting layer EML.

[0084] The hole transfer region HTR may have a single-
layered structure formed of a single material, a single-
layered structure formed of different materials from each
other, or a multi-layered structure including a plurality of
layers formed of different materials from each other. For
example, the hole transfer region HTR may have the single-
layered structure formed of different materials. In an imple-
mentation, the hole transfer region HIR may have, e.g., a
structure of a hole injection layer and a hole transfer layer
sequentially stacked on the first electrode EL1, a structure of
the hole injection layer, the hole transfer layer and a buffer
layer sequentially stacked on the first electrode EL1, a
structure of the hole injection layer and the buffer layer
sequentially stacked on the first electrode EL1, a structure of
the hole transfer layer and the buffer layer sequentially
stacked on the first electrode EL1, or a structure of the hole
injection layer, the hole transfer layer and an electron stop
layer sequentially stacked on the first electrode EL1.
[0085] For example, the hole transfer region HTR may
include the hole injection layer and the hole transfer layer,
and a suitable hole injection material and a suitable hole
transfer material may be used in the hole injection layer and
the hole transfer layer, respectively.

[0086] The light emitting layer EML may be provided on
the hole transfer region HTR. The light emitting layer EML
may have a single-layered structure formed of a single
material, a single-layered structure formed of different mate-
rials from each other, or a multi-layered structure including
a plurality of layers formed of different materials from each
other.

[0087] The light emitting layer EML may use a suitable
material. For example, the light emitting layer EML may be
formed of a material emitting red light, green light, and/or
blue light and/or may include a fluorescent material or a
phosphorescent material. In addition, the light emitting layer
EML may include a host or a dopant.

[0088] The electron transfer region ETR may be provided
on the light emitting layer EML. The electron transfer region
ETR may include at least one of a hole stop or blocking
layer, an electron transfer layer, or an electron injection
layer.

[0089] When the electron transfer region ETR includes the
electron injection layer and the electron transfer layer, a
suitable electron injection material and a suitable electron
transfer material may be used in the electron injection layer
and the electron transfer layer, respectively.

[0090] The second electrode EL.2 may be provided on the
electron transfer region ETR. The second electrode EL.2 may
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be a common electrode or a cathode. The second electrode
EL2 may be formed of a metal alloy or a conductive
compound. The second electrode EL2 may be a transparent
electrode, a semitransparent electrode, or a reflective elec-
trode. When the second electrode EL2 is the transparent
electrode, the second electrode EL2 may be formed of a
transparent metal oxide such as indium tin oxide (ITO),
indium zine oxide (IZO), zinc oxide (ZnO), or indium tin
zinc oxide (ITZ0).

[0091] When the second electrode EL2 is the semitrans-
parent electrode or the reflective electrode, the second
electrode EL2 may include Ag, Mg, Cu, Al, Pt, Pd, Au, Ni,
Nd, I, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti, a compound
thereof, or a mixture thereof (e.g., a mixture of Ag and Mg).
In an implementation, the second electrode EL.2 may have a
multi-layered structure that includes a reflective layer or
semitransparent layer formed of the above exemplified
material and a transparent conductive layer formed of
indium tin oxide (ITO), indium zinc oxide (IZ0), zinc oxide
(ZnO), or indium tin zinc oxide (ITZO).

[0092] Referring to FIG. 4, the second electrode EL2 may
be in an area overlapping with the first electrode EL1 and
may further extend onto the pixel defining layer PDL. In an
implementation, the second electrode EL2 may be con-
nected to an auxiliary electrode, and a resistance of the
second electrode EL2 can be reduced.

[0093] In an implementation, the first electrode EL1 may
be the reflective electrode, and the second electrode EL2
facing the first electrode EL1 may be the transparent elec-
trode.

[0094] The encapsulating layer SL may be provided on the
second electrode EL2. The encapsulating layer SL may
cover the second electrode EL2. The encapsulating layer SL
may include a single layer or a plurality of stacked layers.
The encapsulating layer SI. may include at least one of an
organic layer or an inorganic layer. In an implementation,
the encapsulating layer SL may include at least one organic
layer and at least one inorganic layer.

[0095] For example, the encapsulating layer SL, may be a
thin film encapsulation layer. The encapsulating layer SL
protects the organic electroluminescent element OEL. The
encapsulating layer SL. may cover a top surface of the
second electrode F1.2 disposed in the opening OH and may
fill a remaining region of the opening OH. A black printed
layer may be partially disposed on one surface of the
encapsulating layer SL. For example, the black printed layer
may be disposed on the one surface of the encapsulating
layer SL, which is adjacent to the second electrode EL.2. The
black printed layer may be disposed to correspond to the
pixel defining layer PDL. In an implementation, the encap-
sulating layer SL, may be omitted, and a separate encapsu-
lating member may be additionally disposed on the organic
electroluminescent element OEL.

[0096] In an implementation, the encapsulating layer SL
may include a light absorbent. For example, the encapsu-
lating layer SL may include a first light absorbent absorbing
light of a wavelength band ranging from 350 nm to 450 nm.
[0097] FIG. 5 illustrates another embodiment of a display
panel included in a display device according to an embodi-
ment. For example, FIG. 5 illustrates a cross-sectional view
corresponding to the line II-1I' of FIG. 3. In the embodiment
of FIG. 5, the descriptions to the same elements or compo-
nents as in the embodiments of FIGS. 1 to 4 may be omitted
or mentioned briefly for the purpose of ease and conve-
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nience in description. For example, differences between the
present embodiment and the above embodiments will be
mainly described hereinafter.

[0098] A light blocking layer OBL may further include an
auxiliary light blocking portion OBL-S in a display panel
DP-a of the embodiment of FIG. 5, as compared with the
embodiment of FIG. 4. The auxiliary light blocking portion
OBL-S may be on a region of a top surface PL-U of the
insulating layer PL exposed through the opening OH. For
example, the light blocking layer OBL may include a main
light blocking portion OBL-M on the top surface PDL-U
and the side surface PDL-S of the pixel defining layer PDL,
and the auxiliary light blocking portion OBL-S on the region
of the top surface PL-U of the insulating layer PL exposed
through the opening OH. The auxiliary light blocking por-
tion OBL-S may be directly on the top surface PL-U of the
insulating layer PL exposed through the opening OH. For
example, the auxiliary light blocking portion OBL-S may be
between the insulating layer PL and the first electrode EL1.
For example, the auxiliary light blocking portion OBL-S
may be disposed under the first electrode EL1.

[0099] The auxiliary light blocking portion OBL-S may
block light that is provided from the outside of the display
panel DP-a to the insulating layer PL. For example, the
auxiliary light blocking portion OBL-S may help prevent
light passing through the organic electroluminescent ele-
ment OEL from being provided to or reaching the insulating
layer PL. For example, the first electrode EL1 may be the
transparent electrode or the semitransparent electrode in the
display panel DP-a illustrated in FIG. 5.

[0100] The auxiliary light blocking portion OBL-S may
include a light absorbent. The auxiliary light blocking por-
tion OBL-S may include the same light absorbent as the
main light blocking portion OBL-M. The auxiliary light
blocking portion OBL-S may be integrally formed with the
main light blocking portion OBL-M as a single unitary body.

[0101] In an implementation, as illustrated in FIG. 5, the
electrode connection hole CH3 may be defined in the
insulating layer PL and the auxiliary light blocking portion
OBL-S on the insulating layer PL. The connection electrode
PCE may fill the electrode connection hole CH3 to connect
the first electrode EL1 to the second drain electrode DE2 of
the circuit layer CL.

[0102] FIG. 6 illustrates still another embodiment of a
display panel included in a display device according to an
embodiment. In the embodiment of FIG. 6, the descriptions
to the same elements or components as in the embodiments
of FIGS. 1 to 5 may be omitted or mentioned briefly for the
purpose of ease and convenience in description. For
example, differences between the present embodiment and
the above embodiments will be mainly described hereinaf-
ter.

[0103] Referring to FIG. 6, a display panel DP-b may
include the substrate SUB including the circuit layer CL, the
insulating layer PL on the substrate SUB, a first electrode
EL1 on the insulating layer PL, and the pixel defining layer
PDL in which the opening OH exposing a top surface of the
first electrode EL1 is defined.

[0104] The first electrode EL1 of the organic electrolumi-
nescent element OFL in FIG. 4 or 5§ may be disposed in the
opening OH. Unlike these embodiments of FIGS. 4 and 5,
the first electrode EL1 in the display panel DP-b of FIG. 6
may further extend onto a region of the top surface PL-U of
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the insulating layer PL not overlapping with (e.g., not
exposed by or through) the opening OH.

[0105] In FIG. 6, the light blocking layer OBL may cover
the side surface PDL-S of the pixel defining layer PDL
exposed by or in the opening OH and the top surface PDL-U
of the pixel defining layer PDL. In FIG. 6, a connection
electrode PCE may connect the first electrode EL1 to the
second drain electrode DE2.

[0106] In an implementation, the first electrodes EL1 may
be the reflective electrodes in the display panels DP and
DP-b of FIGS. 4 and 6. For example, external light provided
toward the pixel defining layer PDL may be absorbed by the
light blocking layer OBL, and light provided toward the
insulating layer PL (e.g., through the opening OH) may be
blocked or reflected by the first electrode EL1.

[0107] Each of the display devices including the display
panels DP and DP-b illustrated in FIGS. 4 and 6 may include
the light blocking layer OBL covering the side surface
PDL-S and the top surface PDL-U of the pixel defining layer
PDL, and thus light provided from the outside of the display
panel DP or DP-b toward the pixel defining layer PDL can
be blocked to help prevent the pixel defining layer PDL from
being damaged by the external light.

[0108] The display device including the display panel
DP-a illustrated in FIG. 5 may include the light blocking
layer OBL that covers the side surface PDL-S and the top
surface PDL-U of the pixel defining layer and the region of
the top surface PL-U of the insulating layer PL exposed
through or by the opening OH, and thus external light
provided toward the pixel defining layer PDL and the
insulating layer PL. may be blocked by the light blocking
layer OBL. As a result, the external light may be blocked by
the light blocking layer OBL, and damage of the pixel
defining layer PDL and/or the insulating layer PL by the
external light may be reduced or minimized to prevent
damage of the organic electroluminescent element OEL
adjacent to the pixel defining layer PDL and/or the insulating
layer PL.

[0109] FIGS. 7 and 8 illustrate cross-sectional views of
display devices according to some embodiments. FIGS. 7
and 8 are cross-sectional views corresponding to a line I-I'
of the display device DD illustrated in FIG. 1.

[0110] Referring to FIGS. 7 and 8, in each of display
devices DD-a and DD-b according to some embodiments, a
display panel DP may include a base substrate BS, a gate
insulating layer GI, an interlayer insulating layer 1L, an
insulating layer PL, a pixel defining layer PDL, organic
electroluminescent elements OEL1, OEL2 and OEL3, and a
encapsulating layer SL.

[0111] The display panel DP may include a plurality of
pixel areas PXA-B, PXA-G, and PXA-R. For example, the
display panel DP may include a first pixel area PXA-B, a
second pixel area PXA-G, and a third pixel area PXA-R that
emit lights of which wavelengths are different from each
other. In the embodiments of FIGS. 7 and 8, the first pixel
area PXA-B may be a blue pixel area, the second pixel area
PXA-G may be a green pixel area, and the third pixel area
PXA-R may be a red pixel area. For example, the display
panel DP may include the blue pixel area, the green pixel
area, and the red pixel area. For example, the blue pixel area
may be a blue light emitting area emitting blue light, and the
green pixel area and the red pixel area may be a green light
emitting area and a red light emitting area, respectively. In
an implementation, the pixel areas PXA-B, PXA-G, and
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PXA-R may be light emitting areas that respectively corre-
spond to the plurality of pixels PX-B, PX-G, and PX-R
described with reference to FIG. 2.

[0112] The first pixel area PXA-B may be an area in which
a first organic electroluminescent element OEL1 having a
first organic layer OL1 is disposed. The second pixel area
PXA-G may be an area in which a second organic electrolu-
minescent element OEL2 is disposed, and the third pixel
area PXA-R may be an area in which a third organic
electroluminescent element OEL3 is disposed.

[0113] For example, the first organic electroluminescent
element OEL1 may include a first electrode EL11, the first
organic layer OL1, and a second electrode EL21. In an
implementation, the first organic layer OL1 may include a
hole transfer region, a light emitting layer, and an electron
transfer region. For example, the first organic layer OL1 may
include the light emitting layer emitting blue light. The
second organic electroluminescent element OEL2 may
include a first electrode EL12, a second organic layer OL2,
and a second electrode E1.22, and the third organic elec-
troluminescent element OFL3 may include a first electrode
EL13, a third organic layer OL3, and a second electrode
EL23. The second organic layer OL2 may include a light
emitting layer emitting green light, and the third organic
layer OL3 may include a light emitting layer emitting red
light.

[0114] In an implementation, each of the first to third
organic electroluminescent elements OEL1 to OFL3 may
emit light having a specific color, e.g., one of the blue light,
the green light, and the red light. In an implementation,
white light, cyan light, magenta light, and/or yellow light
may be added or provided.

[0115] In an implementation, the first to third organic
electroluminescent elements OEL1 to OEL3 may emit light
of the same wavelength band. In an implementation, each of
the first to third organic electroluminescent elements OEL1
to OEL3 may include a plurality of light emitting layers
stacked in the third direction DR3 corresponding to the
thickness direction. In this case, the plurality of light emit-
ting layers may emit lights of different wavelength bands
from each other, two or more of the plurality of light
emitting layers may emit lights of different wavelength
bands from each other, or the plurality of light emitting
layers may emit light of the same wavelength band.
[0116] The display device DD-a according to the embodi-
ment of FIG. 7 may include a polarizing member PM on the
display panel DP. The polarizing member PM may corre-
spond to the optical member OM of the display device DD
according to the embodiment illustrated in FIG. 1.

[0117] The polarizing member PM may be disposed on the
organic electroluminescent elements OEL1, OEL2, and
OELS3 of the display panel DP. The polarizing member PM
may block reflected light when light provided from the
outside of the display device DD-a is incident on the display
panel DP and exits again.

[0118] The polarizing member PM may be a circular
polarizer having an anti-reflection function. In an implemen-
tation, the polarizing member PM may include a linear
polarizer and a A/4 phase retarder. The linear polarizer may
be disposed on the A/4 phase retarder. A A2 phase retarder
may further be disposed between the linear polarizer and the
M4 phase retarder in the polarizing member PM. The
polarizing member PM including the linear polarizer and the
M4 phase retarder may have the anti-reflection function.
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[0119] The polarizing member PM may include a light
absorbent. For example, the polarizing member PM may
include a second light absorbent that absorbs ultraviolet light
of a wavelength band ranging from 350 nm to 400 nm. The
second light absorbent may be included in the linear polar-
izer or the phase retarder of the polarizing member PM. In
an implementation, the second light absorbent may be
included in an adhesive included in the polarizing member
PM. The second light absorbent may be absorb light of 400
nm or less, unlike the light absorbent included in the light
blocking layer described above. For example, the second
light absorbent may absorb light of 400 nm or less, and the
second light absorbent may not affect light emitted the
organic electroluminescent elements OEL1, OEL2, and
OELS3 even though the second light absorbent is included in
the polarizing member PM on the organic electrolumines-
cent elements OEL1, OEL2, and OEL3 (e.g., in the path of
light emitted by the device). For example, the second light
absorbent may be the same as or different from the first light
absorbent which may be included in the encapsulating layer
SL.

[0120] Referring to FIG. 7, the display device DD-a
according to the embodiment may further include an input
sensor TSU. The input sensor TSU may be between the
display panel DP and the polarizing member PM. The input
sensor TSU may be directly on the encapsulating layer SL
of the display panel DP. For example, the input sensor TSU
may be directly on the display panel DP without an addi-
tional adhesive.

[0121] In the embodiment illustrated in FIG. 7, the light
blocking layer OBL may be on the top surface and the side
surface of the pixel defining layer PDL and the region of the
top surface of the insulating layer PL exposed through or by
the opening OH. The light blocking layer OBL may absorb
light provided to the display panel DP through the polarizing
member PM to help prevent the pixel defining layer PDL
and the insulating layer PL from being exposed to the light.
[0122] The display device DD-b according to the embodi-
ment of FIG. 8 may further include a color filter member CF.
Referring to FIG. 8, the display device DD-b may further
include the color filter meniber CF on the display panel DP.
The color filter member CF may correspond to the optical
member OM of the display device DD according to the
embodiment illustrated in FIG. 1. The color filter member
CF may help block reflected light when light provided from
the outside of the display device DD-b is incident on the
display panel DP and then exits again.

[0123] The color filter member CF may include first to
third conversion parts CF1, CF2, and CF3 corresponding to
a plurality of color filter parts and a light shielding part BM
between the first to third conversion parts CF1, CF2, and
CF3. In an implementation, as illustrated in FI1G. 8, the light
shielding part BM may overlap with a boundary between the
conversion parts CF1, CF2, and CF3. In an implementation,
a portion of the light shielding part BM may not overlap with
the first to third conversion parts CF1, CF2, and CF3.
[0124] Referring to FIG. 8, the first conversion part CF1
may overlap with the first pixel area PXA-B, and the second
conversion part CF2 and the third conversion part CF3 may
overlap with the second pixel area PXA-G and the third
pixel area PXA-R, respectively. The light shielding part BM
may overlap with the pixel defining layer PDL.

[0125] When the first pixel area PXA-B, the second pixel
area PXA-G, and the third pixel area PXA-R are the blue
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pixel area, the green pixel area, and the red pixel area,
respectively, the first conversion part CF1, the second con-
version part CF2, and the third conversion part CF3 may be
a blue filter part, a green filter part and a red filter part,
respectively.

[0126] In an implementation, the color filter member CF
may include a light absorbent. For example, the color filter
member CF may include a third light absorbent that absorbs
light of a wavelength band ranging from 350 nm to 400 nm.
The third light absorbent may be included in the conversion
parts CF1, CF2, and CF3 of the color filter member CF. The
third light absorbent may be absorb light of 400 nm or less,
unlike the light absorbent included in the light blocking
layer OBL described above. For example, the third light
absorbent may absorbs light of 400 nm or less, and the third
light absorbent may not affect light emitted the organic
electroluminescent elements OEL1, OEL2, and OEL3 even
though the third light absorbent is included in the color filter
member CF on the organic electroluminescent elements
OEL1, OEL2, and OEL3 (e.g., in the path of the light
emitted by the device). The third light absorbent may be the
same as or different from the first light absorbent included in
the encapsulating layer SL described above and the second
light absorbent included in the polarizing member PM
illustrated in FIG. 7.

[0127] In an implementation, as illustrated in FIG. 8, the
light blocking layer OBL may be on the top surface and the
side surface of the pixel defining layer PDL and the top
surface of the insulating layer PL exposed through the
opening OH. The light blocking layer OBL may absorb light
provided toward the display panel DP through the color filter
member CF to prevent the pixel defining layer PDL and the
insulating layer PL from being exposed to the light.

[0128] The display device DD-b according to the embodi-
ment of FIG. 8 may further include an input sensor TSU. The
input sensor TSU may be between the display panel DP and
the color filter member CF.

[0129] FIGS. 9A and 9B illustrate cross-sectional views of
another type of display panel and a display panel according
to an embodiment, respectively. Referring to FIG. 9A, in the
other type of display panel DP' (not including a light
blocking layer), external light OR may pass through an
encapsulating layer SL' and an organic electroluminescent
element OEL' and may be then provided to a pixel defining
layer PDL' or an insulating layer PL'. At this time, the
insulating layer PL' or the pixel defining layer PDL' may be
deteriorated by the external light OR or may be decomposed
by the external light OR to emit a gas material GAS. The
emitted gas material GAS may damage an organic layer OL'
or a first electrode EL' of the organic electroluminescent
element OEL' to thereby reduce luminous efficiency of the
organic electroluminescent element OEL' or to cause a
shrinkage phenomenon of the organic electroluminescent
element OEL'.

[0130] In the embodiment illustrated in FIG. 9B, the
display panel DP may include the light blocking layer OBL
which covers the pixel defining layer PDL and the region of
insulating layer PL exposed by or through the opening OH.
External light OR may be absorbed or blocked by the light
blocking layer OBL, and the pixel defining layer PDL and
the insulating layer PL may not be exposed to the external
light OR. Thus, occurrence of a gas material may be
inhibited. As a result, even though the display device is
exposed to the external light OR, the organic electrolumi-
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nescent element OEL may not be damaged. Thus, reliability
of the display device may be improved.

[0131] FIGS. 10A to 10D illustrate stages in a method of
manufacturing a display device according to an embodi-
ment.

[0132] FIG. 10A illustrates a process of providing an
insulating layer PL and a pixel defining layer PDL on a
substrate SUB. FIG. 10B illustrates a process of forming an
opening OH in the pixel defining layer PDL. The opening
OH may be formed in plurality (e.g., a plurality of openings
OH may be formed). In an implementation, the electrode
connection hole CH3 (see FIG. 4) may also be formed in the
insulating layer PL in the process of forming the opening
OH. In an implementation, a mask for patterning the pixel
defining layer PDL and the insulating layer PL. may be used
in the process of forming the opening OH in the pixel
defining layer PDL. In an implementation, a two tone mask
may be used to pattern the pixel defining layer PDL and the
insulating layer PL at the same time.

[0133] FIG. 10C illustrates a process of providing a light
blocking layer OBL. The light blocking layer OBL may be
provided on a top surface of the pixel defining layer PDL, a
side surface of the pixel defining layer PDL, and a region of
a top surface of the insulating layer PL exposed by or
through the opening OH. The light blocking layer OBL may
be provided using a coating method or a deposition method.
The light blocking layer OBL may include a light absorbent.
[0134] FIG. 10D illustrates a process of providing layers
of organic electroluminescent elements OEL1, OEL2, and
OEL3. A first electrode EL11, EL12, or EL13, an organic
layer OL1, OL2, or OL3 and a second electrode EL21,
EL22, or EL.23 may be sequentially provided in each of the
openings OH. In addition, an encapsulating layer SL. may be
provided on the second electrodes F1.21, EL.22, and EL23.
[0135] In the display device manufactured by processes
including the processes of FIGS. 10A to 10D, the light
blocking layer may not affect light emitting paths of the
organic electroluminescent elements, and thus the light
blocking layer may block external light provided to the pixel
defining layer and the insulating layer without affecting light
emitted from the organic electroluminescent elements. As a
result, the reliability of the display device can be improved.
[0136] By way of summation and review, when display
devices are used, external light may be provided to display
panels in the display devices, and thus the display panels
could be damaged by heat or light.

[0137] Techniques that block ultraviolet light and some
visible light provided from the outside may help improve
light reliability of a display panel.

[0138] The display device according to the embodiment
may include the light blocking layer covering the pixel
defining layer to help reduce or prevent a reliability problem
which may be caused by deterioration or photolysis of the
material of the pixel defining layer. For example, the display
device according to the embodiment may include the light
blocking layer which blocks external light provided toward
the pixel defining layer and the exposed insulating layer, and
thus damage of the organic electroluminescent element may
be prevented and display quality of the display device may
be improved.

[0139] In addition, in the display device according to the
embodiment, the light blocking layer may be under the
organic electroluminescent element or on a portion not
overlapping with the light emitting layer, and thus the
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reliability and the display quality of the display device may
be improved without affecting the light emitting character-
istics of the organic electroluminescent element.

[0140] The embodiments may provide a display device
including a light blocking layer covering a pixel defining
layer.

[0141] Embodiments may provide a display device

capable of improving reliability and display quality of an
organic electroluminescent element by preventing a pixel
defining layer, an insulating layer, etc. from being damaged
by external light.

[0142] Embodiments may provide a display device
capable of reducing damage of an organic electrolumines-
cent element by external light without affecting an emission
wavelength and luminous efficiency of the organic electrolu-
minescent element.

[0143] According to an embodiment, the display device
may include the light blocking layer covering the pixel
defining layer, and thus damage of the pixel defining layer
by external light may be minimized or prevented to improve
the reliability of the organic electroluminescent element and
the display quality of the display device.

[0144] According to an embodiment, the display device
may include the light blocking layer covering the pixel
defining layer and the insulating layer, and thus the reliabil-
ity of the organic electroluminescent element may be
improved without affecting an emission wavelength of the
organic electroluminescent element.

[0145] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present invention as set forth in the following claims.

What is claimed is:

1. A display device, comprising:

a substrate that includes a circuit layer;

an insulating layer on the substrate;

a pixel defining layer on the insulating layer, the pixel

defining layer having an opening exposing a region of
a top surface of the insulating layer;

a light blocking layer covering a top surface and a side

surface of the pixel defining layer; and

an organic electroluminescent element in the opening,

wherein the organic electroluminescent element
includes a first electrode on the region of the top surface
of the insulating layer exposed through the opening; at
least one organic layer on the first electrode; and a
second electrode on the at least one organic layer.

2. The display device as claimed in claim 1, wherein the
light blocking layer is directly on the top surface and the side
surface of the pixel defining layer.

3. The display device as claimed in claim 1, wherein the
light blocking layer further includes an auxiliary light block-
ing portion on the region of the top surface of the insulating
layer exposed through the opening.
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4. The display device as claimed in claim 3, wherein the
auxiliary light blocking portion is under the first electrode
such that the auxiliary light blocking portion is between the
first electrode and the insulating layer.

5. The display device as claimed in claim 1, wherein the
light blocking layer includes at least one light absorbent.

6. The display device as claimed in claim 1, wherein the
light blocking layer absorbs light of a wavelength band
ranging from 350 nm to 450 nm.

7. The display device as claimed in claim 1, wherein the
light blocking layer includes at least one light absorbent that
absorbs light of a wavelength band ranging from 350 nm to
450 nm.

8. The display device as claimed in claim 1, further
comprising an encapsulating layer on the organic electrolu-
minescent element,

wherein the encapsulating layer includes a first light
absorbent that absorbs light of a wavelength band
ranging from 350 nm to 400 nm.

9. The display device as claimed in claim 8, further
comprising an input sensor directly on the encapsulating
layer.

10. The display device as claimed in claim 1, further
comprising a polarizing member on the organic electrolu-
minescent element.

11. The display device as claimed in claim 10, wherein the
polarizing member includes a second light absorbent that
absorbs light of a wavelength band ranging from 350 nm to
400 nm.

12. The display device as claimed in claim 1, further
comprising a color filter member on the organic electrolu-
minescent element.

13. The display device as claimed in claim 12, wherein the
color filter member includes a third light absorbent that
absorbs light of a wavelength band ranging from 350 nm to
400 nm.

14. The display device as claimed in claim 1, wherein:

an electrode connection hole is defined in the insulating
layer, and

the display device further includes a connection electrode
filling the electrode connection hole and connecting the
first electrode to the circuit layer.

15. A display device, comprising:

an insulating layer;

a pixel defining layer on the insulating layer, the pixel
defining layer having an opening exposing a region of
a top surface of the insulating layer;

a light blocking layer on a top surface of the pixel defining
layer, a side surface of the pixel defining layer that is
exposed by the opening, and the region of the top
surface of the insulating layer that is exposed by the
opening; and

an organic electroluminescent element in the opening,
wherein the organic electroluminescent element
includes a first electrode on the light blocking layer; at
least one organic layer on the first electrode; and a
second electrode on the at least one organic layer.

16. The display device as claimed in claim 15, wherein the
light blocking layer includes at least one light absorbent that
absorbs light of a wavelength band ranging from 350 nm to
450 nm.

17. The display device as claimed in claim 15, further
comprising an optical member on the organic electrolumi-
nescent element;
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wherein the optical member is a polarizing member or a

color filter member.
18. A display device, comprising:
an insulating layer;
a first electrode on the insulating layer;
a pixel defining layer on the insulating layer, the pixel
defining layer having an opening exposing a region of
a top surface of the first electrode;

alight blocking layer that covers a top surface of the pixel
defining layer and a side surface of the pixel defining
layer that is exposed through the opening, the light
blocking layer including at least one light absorbent
that absorbs light of a wavelength band ranging from
350 nm to 450 nm;

at least one organic layer in the opening and on the first

electrode; and

a second electrode on the at least one organic layer.

19. The display device as claimed in claim 18, further
comprising an optical member on the second electrode:;

wherein the optical member is a polarizing member or a

color filter member.

20. The display device as claimed in claim 19, wherein the
optical member includes an ultraviolet light absorbent that
absorbs light of a wavelength band ranging from 350 nm to
400 nm.
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