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(54) ORGANIC LIGHT EMITTING DISPLAY PANEL AND ORGANIC LIGHT EMITTING DISPLAY 
DEVICE INCLUDING THE SAME

(57) The present disclosure related to a display pan-
el, such an organic light emitting display panel etc. and
a display device, such an organic light emitting display
device etc. The display panel and display device includes
an insulating film including at least one concave portion
in an area of at least one subpixel, a first electrode dis-
posed on a side portion of the concave portion and on
the concave portion in an area of at least one subpixel,
an organic layer overlapping the concave portion and
disposed on the first electrode. An organic layer disposed

in the at least one blue subpixel may include, in all or a
part of an area thereof, at least one of a first light emitting
dopant with a maximum emission wavelength of 457 nm,
a second light emitting dopant with a full width at half
maximum (FWHM) of 30 nm or less, and/or a third light
emitting dopant with the maximum emission wavelength
of 457 nm and the full width at half maximum of 30 nm
or less. Through this, it is possible to provide an organic
light emitting and a display device with enhanced light
extraction efficiency.
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Description

[0001] This application claims the priority benefit of Ko-
rean Patent Application No. 10-2018-0163392, filed on
December 17, 2018 in the Korean Intellectual Property
Office.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an organic
light emitting display panel and an organic light emitting
display device including the same.

Description of the Background

[0003] As the advent of information society, there have
been growing needs for various display panels for using
in display devices, lighting devices, or the like. Among
various types of display panel, an organic light emitting
display panel is advantageous in a reduction in overall
weight and thickness as an additional light source is not
required. As a result, demands for the organic light emit-
ting display panel have increased steadily.
[0004] However, when the organic light emitting dis-
play panel including an organic layer emitting light is op-
erated, there is a problem that light extraction efficiency
of the organic light emitting display panel is lowered and
corresponding luminance efficiency is lowered because
some of the light emitted from an organic layer cannot
be emitted to outside of the organic light emitting display
panel, and therefore trapped inside the organic light emit-
ting display device.

SUMMARY

[0005] Accordingly, the present disclosure is directed
to an organic light emitting display panels and organic
light emitting display devices that substantially obviate
one or more problems due to limitations and disadvan-
tages of the prior art, and has enhanced light extraction
efficiency. Additional features and advantages of the dis-
closure will be set forth in the description which follows
and in part will be apparent from the description, or may
be learned by practice of the disclosure. The objectives
and other advantages of the disclosure will be realized
and attained by the structure particularly pointed out in
the written description and claims hereof as well as the
appended drawings.
[0006] It is at least one object of the present disclosure
to provide organic light emitting display panels and or-
ganic light emitting display devices having a structure for
preventing color mixing between adjacent subpixels.
[0007] It is further at least one object of the present
disclosure to provide organic light emitting display panels
and organic light emitting display devices having a struc-
ture for reducing a distance that light emitted from an

organic layer is extracted to outside of the display panel.
[0008] It is still at least one object of the present dis-
closure to provide organic light emitting display panels
and organic light emitting display devices having a struc-
ture in which color coordinates of one or more light emit-
ting areas which emit an identical color correspond to
one another.
[0009] In accordance with embodiments of the present
disclosure, a display panel, such an organic light emitting
display panel etc. includes: a substrate including an ac-
tive area over which a plurality of subpixels is disposed,
an insulating film disposed over the substrate and includ-
ing at least one concave portion in an area of at least one
subpixel, a first electrode disposed on an side portion of
the concave portion and on the concave portion in an
area of at least one subpixel, a bank including a first part
disposed on the first electrode in an area corresponding
to a part of the concave portion, and a second part dis-
posed on the first electrode and the insulating film, in an
area corresponding to the side portion, an organic layer
overlapping the concave portion and disposed on the first
electrode, a second electrode disposed on the organic
layer and the bank, and a capping layer disposed on all
or a part of the second electrode. The plurality of subpix-
els may include at least one blue subpixel. The organic
layer disposed in the at least one blue subpixel may in-
clude at least one of a first light emitting dopant with a
maximum emission wavelength of 457 nm in all or a part
of an area thereof, a second light emitting dopant with a
full width at half maximum (FWHM) of 30 nm or less,
and/or a third light emitting dopant with the maximum
emission wavelength of 457 nm and the full width at half
maximum of 30 nm or less.
[0010] The concave portion may include a flat portion
and an inclined portion surrounding the flat portion. an
angle of the inclined portion of the concave portion to the
horizon or a surface of the substrate may be larger than
or equal to 27° to less than 80°.
[0011] A height of the inclined portion of the concave
portion may be larger than or equal to 0.7 mm.
[0012] The first electrode may include a reflective elec-
trode.
[0013] In the flat portion of the concave portion, an area
in which the first part of the bank and the first electrode
do not overlap may correspond to a first light emitting
area.
[0014] The organic light emitting display panel may in-
clude a second light emitting area surrounding the first
light emitting area. The second light emitting area may
correspond to an area in which the first electrode overlaps
the inclined portion of the concave portion.
[0015] A color coordinate of the first light emitting area
may correspond to a color coordinate of the second light
emitting area.
[0016] A first non-light emitting area may be disposed
between the first light emitting area and the second light
emitting area.
[0017] The first non-light emitting area may correspond
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to an area in which the first part of the bank overlaps the
flat portion of the concave portion.
[0018] The organic light emitting display panel may fur-
ther include a second non-light emitting area surrounding
the second light emitting area.
[0019] The second non-light emitting area may be an
area corresponding to an area in which the second part
of the bank is disposed.
[0020] In an area corresponding to the inclined portion
of the concave portion, a distance between the reflective
electrode and the bank may be less than or equal to
3.2mm.
[0021] One organic layer may be disposed in at least
two subpixels each emitting light of a different color from
the other. At least one type of light emitting dopant may
be included in the organic layer.
[0022] The capping layer may include a first capping
layer disposed on the second electrode and a second
capping layer disposed on the first capping layer. The
first capping layer may be formed of an organic material,
and the second capping layer may be formed of an inor-
ganic material.
[0023] An encapsulation layer may be further disposed
on the second capping layer, and a refractive index of
the encapsulation layer may be larger than that of the
inorganic material layer, that is, the second capping layer
formed of the inorganic material.
[0024] The second capping layer may be disposed to
overlap a part of the concave portion and the side portion
of the insulating film.
[0025] A thickness of the second electrode in an area
corresponding to the flat portion of the concave portion
may be larger than that of the second electrode in an
area corresponding to the inclined portion of the concave
portion.
[0026] In accordance with embodiments of the present
disclosure, it is possible to provide organic light emitting
display panels and organic light emitting display devices
having a structure in which luminous efficiency is en-
hanced.
[0027] In accordance with embodiments of the present
disclosure, it is possible to provide organic light emitting
display panels and organic light emitting display devices
capable of preventing color mixing between adjacent
subpixels.
[0028] In accordance with embodiments of the present
disclosure, it is possible to provide organic light emitting
display panels and organic light emitting display devices
having a structure for reducing a distance that light emit-
ted from an organic layer is extracted to outside of the
display.
[0029] In accordance with embodiments of the present
disclosure, it is possible to provide organic light emitting
display panels and organic light emitting display devices
having a structure in which color coordinates of one or
more light emitting areas which emit an identical color
correspond to one another. It is to be understood that
both the foregoing general description and the following

detailed description are exemplary and explanatory and
are intended to provide further explanation of the disclo-
sure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a block diagram schematically illustrating
a configuration of an organic light emitting display
device according to embodiments of the present dis-
closure.
FIG. 2 is a view illustrating a 3T (Transistor) 1C (Ca-
pacitor) structure in which one subpixel further in-
cludes a second transistor electrically connected be-
tween a second node of a driving transistor and a
reference voltage line.
FIG. 3 is a plan view illustrating a light emitting area
and a non-light emitting area included in an active
area of the organic light emitting display panel ac-
cording to embodiments of the present disclosure.
FIG. 4 is a cross-sectional view illustrating a part of
a pad area taken along with line A-B of FIG. 3 ac-
cording to embodiments of the present disclosure.
FIG. 5 is an expanded view of an X portion in FIG. 4.
FIG. 6 is an expanded view of a Y portion in FIG. 4.
FIGs. 7 and 8 are views illustrating characteristics
of a light emitting dopant applicable to a light emitting
layer of the organic light emitting display panel ac-
cording to embodiments of the present disclosure.
FIGs. 9 and 10 are graphs showing a difference in
the characteristics of blue light in the Digital Cinema
Initiatives P3 (DCI-P3) color space (e.g., color gam-
ut) between an organic light emitting display panel
including one of a first to third light emitting dopants
and an organic light emitting display panel not in-
cluding any light emitting dopant, according to em-
bodiments of the present disclosure.
FIGs. 11 and 12 are sectional views illustrating a
subpixel applied to an organic light emitting display
panel according to another embodiment of the
present disclosure.
FIG. 13 is a view illustrating that a capping layer is
applicable to all subpixels in the active area of the
organic light emitting display panel according to an-
other embodiment of the present disclosure.
FIG. 14 is a graph showing a difference in the char-
acteristics of blue light in the DCI-P3 color space
(e.g., color gamut) between an organic light emitting
display panel which includes one of a first to third
light emitting dopants, to which the capping layer of
FIG. 13 is applied, and an organic light emitting dis-
play panel which does not include any light emitting
dopant according to embodiments of the present dis-
closure, to which the capping layer is not applied.
FIG. 15 is a sectional view illustrating an organic light
emitting display panel according to further another
embodiment of the present disclosure.

3 4 



EP 3 671 852 A1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 16 is a sectional view illustrating an area of the
organic light emitting display panel according to fur-
ther another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0031] The advantages and features of the present dis-
closure and methods of achieving the same will be ap-
parent by referring to aspects of the present disclosure
as described below in detail in conjunction with the ac-
companying drawings. However, the present disclosure
is not limited to the aspects set forth below, but may be
implemented in various different forms. The following as-
pects are provided only to completely disclose the
present disclosure. The present disclosure is defined by
the scope of the appended claims.
[0032] In addition, the shapes, sizes, ratios, angles,
numbers, and the like illustrated in the accompanying
drawings for describing the exemplary embodiments of
the present disclosure are merely examples, and the
present disclosure is not limited thereto. Like reference
numerals generally denote like elements throughout the
present specification. Further, in the following description
of the present disclosure, detailed description of well-
known functions and configurations incorporated herein
will be omitted when it is determined that the description
may make the subject matter in some embodiments of
the present disclosure rather unclear. The terms such as
"including", "having", "containing", "comprising of", and
"consist of" used herein are generally intended to allow
other components to be added unless the terms are used
with the term "only". As used herein, singular forms are
intended to include plural forms unless the context clearly
indicates otherwise.
[0033] In interpreting any elements or features of the
embodiments of the present disclosure, it should be con-
sidered that any dimensions and relative sizes of layers,
areas and regions include a tolerance or error range even
when a specific description is not conducted.
[0034] Terms, such as first, second, A, B, (A), or (B)
may be used herein to describe elements of the disclo-
sure. Each of the terms is not used to define essence,
order, sequence, or number of an element, but is used
merely to distinguish the corresponding element from an-
other element. When it is mentioned that an element is
"connected" or "coupled" to another element, it should
be interpreted that another element may be "interposed"
between the elements or the elements may be "connect-
ed" or "coupled" to each other via another element as
well as that one element is directly connected or coupled
to another element. Spatially relative terms, such as,
"on", "over", "above", "below", "under", "beneath", "low-
er", "upper", "near", "close", "adjacent", and the like, may
be used herein to describe one element or feature’s re-
lationship to another element(s) or feature(s) as illustrat-
ed in the figures, and it should be interpreted that one or
more elements may be further "interposed" between the
elements unless the terms such as "directly", "only" are

used.
[0035] Any elements or features of the embodiments
of the present disclosure are not limited to a specific
meaning of the terms described above. The terms as
used herein are merely for the purpose of describing ex-
amples and are not intended to limit the present disclo-
sure. Although the terms "first", "second", and the like
are used for describing various elements, or features,
these elements are not confined by these terms. These
terms are merely used for distinguishing one element
from other elements. Therefore, a first element to be men-
tioned below may be a second element in a technical
concept of the present disclosure. Further, the term "may"
fully encompasses all the meanings of the term "can".
[0036] The elements or features of various exemplary
embodiments of the present disclosure can be partially
or entirely bonded to or combined with each other and
can be interlocked and operated in technically various
ways as can be fully understood by a person having or-
dinary skill in the art, and the various exemplary embod-
iments can be carried out independently of or in associ-
ation with each other.
[0037] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings.
[0038] FIG. 1 is a block diagram schematically illus-
trating a configuration of an organic light emitting display
device according to embodiments of the present disclo-
sure.
[0039] In accordance with embodiments of the present
disclosure, the display device may include a panel PNL
for displaying images or outputting light, and a driving
circuit (or a driver) for driving the panel PNL.
[0040] The panel PNL may include a plurality of data
lines DL and a plurality of gate lines GL, and include a
plurality of subpixels SP that is defined by the plurality of
data lines DL and the plurality of gate lines GL and that
is arranged in a matrix form.
[0041] The plurality of data lines DL and the plurality
of gate lines GL may be arranged to intersect each other
in the panel PNL. For example, the plurality of gate lines
GL may be arranged in a first direction or on one of a row
or a column, and the plurality of data lines DL may be
arranged in a second direction or on the other of the row
or the column. Hereinafter, for convenience of description
and ease of understanding, it may be considered that the
plurality of gate lines GL is arranged on one or more rows
and the plurality of data lines DL is arranged on one or
more columns.
[0042] The panel PNL may include other types of signal
line other than the plurality of data lines DL and the plu-
rality of gate lines GL, according to a structure of a sub-
pixel, etc. For example, the display panel may further
include at least one driving voltage line, at least one ref-
erence voltage line, at least one common voltage line, or
the like. It may be understood that the term display panel
may mean a curved, flexible, stretchable or rigid panel.
[0043] For example, one or more different types of sig-
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nal line may be disposed in the panel PNL depending on
a structure of subpixels, a type of panel (e.g., an LCD
panel, an OLED panel, etc.), or the like. In the present
disclosure, the signal line may denote a term including
an electrode to which a signal is applied.
[0044] The panel PNL may include an active area A/A
in which an image is displayed, and a non-active area
N/A in which an image is not displayed, which is located
in an outer area of the active area A/A. Here, the non-
active area N/A may be referred to as a bezel area or an
edge area of the panel or the display device.
[0045] A plurality of subpixels SP is arranged in the
active area A/A for displaying images.
[0046] A pad area including at least one pad, such as
a conductive trace, and electrically connected to a data
driver DDR is disposed in the non-active area N/A. A
plurality of data link lines may be disposed in the non-
active area N/A for electrically connecting the pad area
to the plurality of data lines DL. In this case, the plurality
of data link lines may be a part of the plurality of data
lines DL extending to the non-active area N/A, or be sep-
arate patterns electrically connected to the plurality of
data lines DL.
[0047] In addition, the non-active area N/A further may
include gate-driving-related lines for delivering a voltage
(signal) needed for driving at least one gate of at least
one transistor for driving at least one subpixel from the
pad electrically connected to the data driver DDR to a
gate driver GDR. For example, the gate-driving-related
lines may include clock lines for delivering clock signals,
gate voltage lines for delivering gate voltages VGH and
VGL, gate driving control signal lines for delivering vari-
ous control signals needed for generating scan signals,
or the like. The gate-driving-related lines are arranged in
the non-active area N/A, unlike gate lines GL arranged
in the active area A/A.
[0048] The driving circuit may include the data driver
DDR for driving the plurality of data lines DL, the gate
driver GDR for driving the plurality of gate lines GL, and
a controller CTR for controlling the data driver DDR and
the gate driver GDR.
[0049] The data driver DDR may drive the plurality of
data lines DL by outputting data voltages to the plurality
of data lines DL.
[0050] The gate driver GDR may drive the plurality of
gate lines GL by outputting scan signals to the plurality
of gate lines GL.
[0051] The controller CTR may provide various control
signals DCS and GCS needed for driving and/or operat-
ing the data driver DDR and the gate driver GDR, and
control the driving and/or operating of the data driver DDR
and the gate driver GDR. In addition, the controller CTR
may provide image data DATA to the data driver DDR.
[0052] The controller CTR starts scanning operation
according to timing processed in each frame, converts
image data input from other devices or image providing
sources to a data signal form used in the data driver DDR
and then outputs image data DATA resulted from the

converting, and controls the driving of at least one data
line at a pre-configured time aligned with the scanning
operation.
[0053] In order to control the data driver DDR and the
gate driver GDR, the controller CTR receives a timing
signal, such as, a vertical synchronous signal Vsync, a
horizontal synchronous signal Hsync, an input data en-
able DE signal, a clock signal CLK, or the like, from other
devices or image providing sources, such as, a host sys-
tem, and generates various control signals and outputs
the generated signals to the data driver DDR and the
gate driver GDR.
[0054] For example, to control the gate driver GDR,
the controller CTR outputs various gate control signals
GCS including a gate start pulse GSP, a gate shift clock
GSC, a gate output enable signal GOE, or the like.
[0055] In addition, to control data driver DDR, the con-
troller CTR outputs various data control signals DCS in-
cluding a source start pulse SSP, a source sampling clock
SSC, a source output enable signal SOE, or the like.
[0056] The controller CTR may be a timing controller
used in the typical display technology or a control appa-
ratus/device capable of additionally performing other
control functionalities in addition to the typical function of
the timing controller.
[0057] The controller CTR may be implemented as a
separate unit from the data driver DDR, or integrated with
the data driver DDR and implemented as an integrated
circuit.
[0058] The data driver DDR receives image data DATA
from the controller CTR, and provides data voltages to
the plurality of data lines DL. Thus, the data driver DDR
drives the plurality of data lines DL. Herein, the data driver
DDR may also be referred to as a "source driver."
[0059] The data driver DDR may transmit various sig-
nals to and/or receive them from the controller CTR
through various interfaces.
[0060] The gate driver GDR sequentially drives the plu-
rality of gate lines GL by sequentially providing scan sig-
nals to the plurality of gate lines GL. Herein, the gate
driver GDR may also be referred to as a "scan driver."
[0061] According to controlling of the controller CTR,
the gate driver GDR sequentially provide a scan signal,
such as an on-voltage or an off-voltage to the plurality of
gate lines GL.
[0062] When a specific gate line is asserted by a scan
signal from the gate driver GDR, the data driver DDR
converts image data DATA received from the controller
CTR into analog data voltages and provides the resulted
analog data voltages to the plurality of data lines DL.
[0063] The data driver DDR may be located on, but not
limited to, only one side (e.g., an upper side or a lower
side) of the panel PNL, or in some embodiments, be lo-
cated on, but not limited to, two sides (e.g., an upper side
and a lower side) of the panel PNL according to driving
schemes, panel design schemes, or the like.
[0064] The gate driver GDR may be located on, but
not limited to, only one side (e.g., a left side or a right
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side) of the panel PNL, or in some embodiments, be lo-
cated on, but not limited to, two sides (e.g., a left side
and a right side) of the panel PNL according to driving
schemes, panel design schemes, or the like.
[0065] The data driver DDR may be implemented by
including one or more source driver integrated circuits
SDIC.
[0066] Each source driver integrated circuit SDIC may
include a shift register, a latch circuit, a digital to analog
converter DAC, an output buffer, or the like. In some em-
bodiments, the data driver DDR may further include one
or more analog to digital converters ADC.
[0067] Each source driver integrated circuit SDIC may
be connected to the pad, such as a bonding pad, of the
panel PNL in a tape automated bonding (TAB) type or a
chip on glass (COG) type, or be directly disposed on the
panel PNL. In some instances, each source driver inte-
grated SDIC may be integrated and disposed on the pan-
el PNL. In addition, each source driver integrated circuit
SDIC may be implemented in a chip on film (COF) type.
In this case, each source driver integrated circuit SDIC
may be mounted on a circuit film and electrically con-
nected to the data lines DL arranged in the panel PNL
through the circuit film.
[0068] The gate driver GDR may include a plurality of
gate driving circuits GDC. The plurality of gate driving
circuits GDC may correspond to the plurality of gate lines
GL, respectively.
[0069] Each gate driving circuit GDC may include a
shift register, a level shifter, and the like.
[0070] Each gate driving circuit GDC may be connect-
ed to the pad, such as a bonding pad, of the panel PNL
in a tape automated bonding (TAB) type or a chip on
glass (COG) type. In addition, each gate driving circuit
GDC may be implemented in a chip on film (COF) type.
In this case, each gate driving circuit GDC may be mount-
ed on a circuit film and electrically connected to the gate
lines GL arranged in the panel PNL through the circuit
film. In addition, each gate driving circuit GDC may be
integrated into the panel PNL in a gate in panel (GIP)
type. That is, each gate driving circuit GDC may be di-
rectly formed in the panel PNL.
[0071] FIG. 2 is a view illustrating a 3T (Transistor) 1C
(Capacitor) structure in which one subpixel further in-
cludes a second transistor electrically connected be-
tween a second node of a driving transistor and a refer-
ence voltage line.
[0072] Referring to FIG. 2, the second transistor T2
may be electrically connected between the second node
N2 of the driving transistor DRT and the reference voltage
line RVL, and on-off operations of the second transistor
T2 may be controlled by receiving a second scan signal
SCAN2 through its gate node.
[0073] A drain node or a source node of the second
transistor T2 is electrically connected to the reference
voltage line RVL, and the source node or the drain node
of the second transistor T2 is electrically connected to
the second node N2 of the driving transistor DRT.

[0074] The second transistor T2 may be turned on dur-
ing a display driving section, or turned on during a sensing
driving section for sensing characteristic values of the
driving transistor DRT or characteristic values of an or-
ganic light emitting diode OLED.
[0075] The second transistor T2 may be turned on by
the second scan signal SCAN2 according to a corre-
sponding driving timing (e.g., a display driving timing or
a reset timing in the sensing driving section), and transfer
a reference voltage Vref supplied to the reference voltage
line RVL to the second node N2 of the driving transistor
DRT.
[0076] In addition, the second transistor T2 may be
turned on by the second scan signal SCAN2 according
to a corresponding driving timing (e.g., a sampling timing
in the sensing driving section), and transfer a voltage of
the second node N2 of the driving transistor DRT to the
reference voltage line RVL.
[0077] In other words, the second transistor T2 may
control a voltage state of the second node N2 of the driv-
ing transistor DRT, or transfer the voltage of the second
node N2 of the driving transistor DRT to the reference
voltage line RVL.
[0078] The reference voltage line RVL may be electri-
cally connected to the analog to digital converter that
senses a voltage of the reference voltage line RVL, con-
verts the sensed voltage to a digital value, and outputs
sensing data including the digital value.
[0079] The analog to digital converter may be included
in a source driving integrated circuit SDIC implementing
the data driver DDR.
[0080] The sensing data from the analog to digital con-
verter may be used for sensing characteristic values
(e.g., a threshold voltage, mobility, etc.) of the driving
transistor DRT or characteristic values (e.g., a threshold
voltage, etc.) of the organic light emitting diode OLED.
[0081] Meanwhile, a storage capacitor Cst may be an
external capacitor configured to be located on outside of
the driving transistor DRT other than an internal capac-
itor, that is, a parasitic capacitor (e.g., a Cgs, a Cgd), that
presents between a 1 node (N1) and the second node
N2 of the driving transistor DRT.
[0082] Each of the driving transistor DRT, a first tran-
sistor W2 and the second transistor T2 may be an n-type
transistor or a p-type transistor.
[0083] A first scan signal SCAN1 and the second scan
signal SCAN2 may be different gate signals. In this case,
the first scan signal SCAN1 and the second scan signal
SCAN2 respectively may be supplied to a gate node of
the first transistor W2 and a gate node of the second
transistor T2 through different gate lines.
[0084] The first scan signal SCAN1 and the second
scan signal SCAN2 may be an identical gate signal. In
this case, the identical gate signal may be commonly
supplied to the gate node of the first transistor W2 and
the gate node of the second transistor T2 through an
identical gate line.
[0085] It is noted that the subpixel structure as shown
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in FIG. 2 is merely one example of possible structures,
and one or more transistors may be removed, or one or
more transistors may be further included. In some em-
bodiments, one or more capacitors may be further includ-
ed.
[0086] In some embodiments, a plurality of subpixels
may have an identical structure, or one or more of the
plurality of subpixels may have different structure from
others.
[0087] Luminance of the panel PNL may be different
depending on an amount of light that is extracted to out-
side of the panel (hereinafter, referred to as the term
"amount of extracted light" convenience of description)
after having been emitted from the organic light emitting
device disposed in the active area A/A. In other words,
the luminance of the panel PNL may enhance as an
amount of light extracted to outside of the panel from the
organic light emitting device increases. Hereinafter, a
structure of a substrate configured with an array of thin
film transistors will be described for enhancing an amount
of extracted light.
[0088] In accordance with embodiments of the present
disclosure, a display panel, such an organic light emitting
display panel etc. includes: a substrate including an ac-
tive area over which a plurality of subpixels is disposed,
an insulating film disposed over the substrate and includ-
ing at least one concave portion in an area of at least one
subpixel, a first electrode disposed on an side portion of
the concave portion and on the concave portion in an
area of at least one subpixel, a bank including a first part
disposed on a part of the concave portion, and a second
part disposed on the side portion, an organic layer over-
lapping the concave portion and disposed on the first
electrode, a second electrode disposed on the organic
layer and the bank, and a capping layer disposed on all
or a part of the second electrode. The plurality of subpix-
els may include at least one blue subpixel. The organic
layer disposed in the at least one blue subpixel may in-
clude at least one type of light emitting dopant with a
maximum emission wavelength of 457 nm or less or with
a full width at half maximum (FWHM) of 30 nm or less.
The capping layer may be formed of at least one layer
of inorganic material.
[0089] At least one concave portion may be included
in an insulating film of at least one of the plurality of sub-
pixels disposed in the active area.
[0090] The organic light emitting display panel as de-
scribed above will be discussed in detail with reference
to the accompanying drawings.
[0091] FIG. 3 is a plan view illustrating a light emitting
area and a non-light emitting area included in an active
area of the organic light emitting display panel according
to embodiments of the present disclosure. FIG. 4 is a
cross-sectional view illustrating a part of a pad area taken
along with line A-B of FIG. 3 according to embodiments
of the present disclosure. FIG. 4 may be some of config-
urations and areas disposed in one subpixel, and more
specifically, may be some configurations and areas dis-

posed in the pad area.
[0092] Referring to FIG. 3, a plurality of light emitting
areas EA and a plurality of non-light emitting areas NEA
are disposed in the active area A/A.
[0093] As shown in FIG. 3, sizes of the light emitting
areas EA of two or more subpixels SP may be different
in some instances, but embodiments of the present dis-
closure are not limited thereto.
[0094] Each subpixel SP disposed in the active area
A/A may include a plurality of light emitting areas EA1
and EA2.
[0095] Specifically, one subpixel SP may include a first
light emitting area EA1 and a second light emitting area
EA2 surrounding the first light emitting area EA1.
[0096] A first non-light emitting area NEA1 may be dis-
posed between the first light emitting area EA1 and the
second light emitting area EA2.
[0097] The first light emitting area EA1 and the second
light emitting area EA2 may be separated from each other
by the first non-light emitting area NEA1.
[0098] As shown in FIG. 3. the first light emitting area
EA1, the second light emitting area EA2, and the first
non-light emitting area NEA1 may be octagonal in plan
view. However, embodiments of the present disclosure
are not limited thereto. The first light emitting area EA1,
the second light emitting area EA2, and the first non-light
emitting area NEA1 may be circular, elliptical, or polyg-
onal, such as triangular, square, hexagonal, etc. or com-
binations thereof, in plan view.
[0099] A pair of first and second light emitting areas
EA1 and EA2 may be spaced apart from another pair of
first and second light emitting areas EA1 and EA2. A
second non-light emitting area NEA2 may be disposed
between one pair of first and second light emitting areas
EA1 and EA2 and another pair of first and second light
emitting areas EA1 and EA2.
[0100] The second non-light emitting area NEA2 may
be an area corresponding to all or a part of a circuit unit
including a circuit for driving the first and second light
emitting areas EA1 and EA2.
[0101] Referring to FIG. 4, a transistor TR disposed
over the substrate SUB and an organic light emitting de-
vice OLED electrically connected to the transistor TR are
disposed in the active area (an area taken along with
A/A, A-B). In addition, at least one pad area is located in
the non-active area (N/A).
[0102] The transistor TR may include the activation lay-
er ACT, a gate electrode GATE, a source electrode S
and a drain electrode D.
[0103] The organic light emitting device OLED in-
cludes a first electrode E1, an organic layer EL including
a light emitting layer, and a second electrode E2. Here,
the first electrode E1 may be an anode electrode, and
the second electrode E2 may be a cathode electrode.
However, the embodiments of the present disclosure are
not limited thereto.
[0104] Specifically, a buffer layer BUF is disposed on
the substrate SUB. The active layer ACT of the transistor
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is disposed on the buffer layer BUF. A gate insulating
film GI is disposed on the activation layer ACT, and the
gate electrode GATE is disposed on the gate insulating
film GI.
[0105] Meanwhile, although not shown in FIG. 4, the
active layer ACT according to embodiments of the
present disclosure includes a channel area. The channel
area of the active layer ACT may overlay with the gate
insulating film GI and the gate electrode GATE. In other
words, the gate insulating film GI and the gate electrode
GATE may be disposed on the channel area of the active
layer ACT.
[0106] An interlayer insulating film INF is disposed on
the gate electrode GATE. The source electrode S and
the drain electrode D are disposed on the interlayer in-
sulating film INF. The source electrode S and the drain
electrode D may be disposed to spaced apart from each
other on the interlayer insulating film INF. Each of the
source electrode S and the drain electrode D may contact
the active layer ACT through a hole formed through the
interlayer insulating film INF.
[0107] The transistor may be disposed over the sub-
strate SUB based on the structure described above, but
transistor structures of the present disclosure are not lim-
ited thereto.
[0108] For example, the gate electrode GATE may be
disposed over the substrate SUB, the active layer ACT
may be disposed over the gate electrode, and the source
electrode S may be disposed to overlap one end of the
active layer ACT and the drain electrode D may be dis-
posed to overlap the other end of the active layer ACT,
over the active layer ACT.
[0109] Further, a passivation layer PAS may be dis-
posed to cover the transistor.
[0110] The insulating film INFA may be disposed on
the passivation layer PAS.
[0111] The insulating film INS may be formed of an
organic material, but embodiments of the present disclo-
sure are not limited thereto.
[0112] Such an insulating film INS may have at least
one concave portion CON in one subpixel area. The in-
sulating film INS may surround the concave portion CON
and have a side portion INSS located around the concave
portion CON. The concave portion CON may include a
flat portion CONP and an inclined portion CONS sur-
rounding the flat portion CONP.
[0113] A surface of the flat portion CONP of the con-
cave portion CON may be a portion parallel to a surface
of the substrate SUB. The inclined portion CONS may
surround the flat portion CONP. The surface of the in-
clined portion CONS may be a portion having a certain
angle with respect to the surface of the substrate SUB.
That is, a surface of the inclined portion CONS may not
be parallel to the surface of the substrate SUB.
[0114] In addition, the insulating film INS may have a
hole CH spaced from the concave portion CON.
[0115] In addition, the first electrode E1 may be dis-
posed on a side portion INSS and the concave portion

CON of the insulating film INS in at least one subpixel
area.
[0116] Meanwhile, the first electrode E1 includes a first
area A1 in which a surface of the first electrode E1 is
parallel to the surface of the substrate SUB, and a second
area A2 which extends from the first area A1, and in which
the surface of the first electrode E1 has a certain angle
to the surface of the substrate SUB, in an area overlap-
ping the concave portion CON. That is, a surface of the
second area A2 may not be parallel to the surface of the
substrate SUB. The first electrode E1 extends from the
second area A2 and includes a third area A3 in which
the surface of the first electrode E1 is parallel to the sur-
face of the substrate SUB. The third area A3 may be an
area overlapping the side portion INSS of the concave
portion CON.
[0117] In addition, as described above, the insulating
film INS may include at least one hole spaced from the
concave portion CON in at least one subpixel area. The
transistor TR and the first electrode E1 of the organic
light emitting device OLED may be electrically connected
through the hole CH of the insulating film INS.
[0118] Specifically, the first electrode E1 may be elec-
trically connected to the source electrode S or the drain
electrode D of the transistor TR.
[0119] The bank BANK may be disposed on a part of
the first electrode E1 and the insulating film INS.
[0120] The bank BANK may include the first part P1
on the first electrode E1 in an area corresponding to a
part of the concave portion CON of the insulating film
INS, and the second part P2 on the first electrode E1 and
the insulating film INS in an area corresponding to the
side portion INSS of the insulating film INS.
[0121] Such a bank BANK may be disposed not to cov-
er a part of the upper surface of the first electrode E1 in
an area overlapping the concave portion CON. That is,
at least one subpixel may have an area in which the first
electrode E1 does not overlap the bank BANK.
[0122] The organic layer EL including a light emitting
layer may be disposed on the first electrode E1 not over-
lapping the bank BANK. Such an organic layer EL may
overlap a part of the first electrode EL and a part of the
bank BANK.
[0123] In addition, the second electrode E2 may be
disposed to cover the organic layer EL and the bank
BANK.
[0124] Meanwhile, the organic layer EL of the organic
light emitting device OLED may be formed by a vapor
deposition or coating method having straightness. For
example, the organic layer EL may be formed by a phys-
ical vapor deposition PVD method such as an evapora-
tion process.
[0125] In the organic layer EL formed by methods de-
scribed above, a thickness of an area with a certain angle
to the horizon or the surface of the substrate may be
smaller than a thickness of an area parallel to the horizon
or the surface of the substrate.
[0126] For example, a thickness of the organic layer
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EL in an area corresponding to inclined portion CONS of
the concave portion CON may be smaller than that of the
organic layer EL on an upper surface of the first electrode
E1 not covered by the bank BANK. In addition, the thick-
ness of the organic layer EL in an area corresponding to
inclined portion CONS of the concave portion CON may
be smaller than that of the organic layer EL on the side
portion INSS of the concave portion CON.
[0127] When the organic light emitting device OLED is
driven, an area in which the thickness of the organic layer
EL is relatively thin, that is, the area corresponding to the
inclined portion CONS of the concave portion CON may
have the highest current density and the highest electric
field.
[0128] Accordingly, luminescence characteristics of
the organic light emitting device OLED in the area cor-
responding to the inclined portion CONS of the concave
portion CON may be different from luminescence char-
acteristics of the organic light emitting device OLED in
the area corresponding to the flat portion CONP of the
concave portion CON, and thus such a structure may
accelerate degradation of electronic elements.
[0129] In accordance with embodiments of the present
disclosure, since the bank BANK is disposed to cover
the inclined portion CONS of the concave portion CON,
it is therefore possible to prevent the degradation of elec-
tronic elements in the area corresponding to the inclined
portion CONS of the concave portion CON and to prevent
the phenomenon that luminescence characteristics are
different in each area.
[0130] However, embodiments of the present disclo-
sure are not limited to such a thickness of the organic
layer EL, and the thickness of the organic layer EL may
have a thickness corresponding to its location.
[0131] The first electrode E1 may be configured to in-
clude the reflective electrode.
[0132] The first electrode E1 may be disposed to cover
the flat portion CONP and the inclined portion CONS of
the concave portion CON of the insulating film INS.
[0133] The second electrode E2 may be formed of a
semitransparent material or a transparent conductive
material.
[0134] Thus, some of light emitted from the organic
layer EL may be reflected from the first electrode E1 dis-
posed in an area corresponding to the inclined portion
CONS and then be extracted to outside of the panel PNL.
When some of light emitted from the organic layer EL is
extracted to outside of the panel by being reflected from
the first part A2 of the first electrode E1, the light may be
extracted to the outside without being absorbed into the
second electrode E2.
[0135] Accordingly, it is possible to enhance light ex-
traction efficiency of the organic light emitting display
panel.
[0136] In addition, as shown in FIG. 4, an auxiliary elec-
trode AE (or may be referred to as an auxiliary line) con-
tacting second electrode E2 may be further disposed in
an area corresponding to the second non-light emitting

area NEA2 in the active area A/A.
[0137] Specifically, the auxiliary electrode AE may be
disposed on the interlayer insulating film INF. The pas-
sivation layer PAS, the insulating film INS and the bank
BNK may have a hole that does not cover the auxiliary
electrode AE. The second electrode E2 may contact the
auxiliary electrode AE through the hole of the passivation
layer PAS, the insulating film INS and the bank layer BNK.
[0138] For example, in case the organic light emitting
display panel is a display panel having a large area, volt-
age drop due to the resistance of the second electrode
E2 may occur, resulting in a luminance difference be-
tween the outer edge and the center of the panel. How-
ever, in the organic light emitting display panel according
to embodiments of the present disclosure, it is possible
to overcome the occurring of voltage drop through the
auxiliary electrode AE contacting the second electrode
E2. Thus, in case the organic light emitting display panel
according to embodiments of the present disclosure has
a large area, it is possible to prevent the occurrence of
the luminance difference in the panel.
[0139] FIG. 4 shows that one auxiliary electrode AE is
disposed in one subpixel SP, but present disclosure does
not limit thereto. For example, one auxiliary electrode AE
may be disposed per on a plurality of subpixels SP basis.
[0140] For another example, in case the organic light
emitting display panel according to embodiments of the
present disclosure does not have a large area, the panel
may not include the auxiliary electrode AE.
[0141] As shown in FIG. 4, at least one storage capac-
itor C1, C2 may be disposed in the active area A/A. The
storage capacitor C1, C2 may include a first storage ca-
pacitor electrode C1 disposed in an identical layer to the
gate electrode GATE and a second storage capacitor
electrode C2 disposed in an identical layer to the source
electrode S and the drain electrode (D), but the structure
of the storage capacitors C1 and C2 of the present dis-
closure is not limited thereto.
[0142] In addition, the display panel according to em-
bodiments of the present disclosure may include a pad
area disposed in the non-active area. A plurality of pad
electrodes P1 and P2 may be disposed in the pad area.
[0143] For example, a first pad electrode P1 may be
disposed on the plurality of insulating films BUF and GI
disposed in the pad area. The interlayer insulating film
INF may be disposed on the first pad electrode P1, a part
of an upper surface of which is not covered by the first
pad electrode P1. A second pad electrode P2 that con-
tacts the first pad electrode P1 may be disposed over the
first pad electrode P1 and the interlayer insulating film
INF.
[0144] Although not shown in FIG. 4, various circuit
films etc. may be electrically connected to the second
pad electrode P2.
[0145] A structure of the organic light emitting display
panel according to embodiments of the present disclo-
sure and corresponding paths of light will be discussed
in detail with reference to FIGs. 5 and 6.
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[0146] FIG. 5 is an expanded view of an X portion in
FIG. 4. FIG. 6 is an expanded view of a Y portion in FIG. 4.
[0147] Referring to FIG. 5, at least one subpixel SP
may include at least two light emitting areas EA1 and
EA2. A non-light emitting area NEA1 may be disposed
between two light emitting areas EA1 and EA2.
[0148] Specifically, a first light emitting area EA1 may
be an area corresponding to a part of the concave portion
CON of the insulating film INS.
[0149] In other words, the first light emitting area EA1
may be an area not overlapping the first part P1 of the
bank BANK in the flat portion CONP of the concave por-
tion CON.
[0150] In addition, the first light emitting area EA1 may
be an area in which some L1 of light emitted from the
organic layer EL is extracted to outside of the panel
through the organic layer EL and the second electrode
E2.
[0151] Further, the first light emitting area EA1 may be
an area in which some L1 (hereinafter, referred to as "first
light") of light emitted from the organic layer EL is reflect-
ed from the first electrode E1 after having reached the
first electrode E1, and then, the reflected light is extracted
to outside of the panel through the organic layer EL and
the second electrode E2 sequentially.
[0152] Such a first light emitting area EA1 may be sur-
rounded by the first non-light emitting area NEA1.
[0153] The first light emitting area NEA1 may corre-
spond to an area in which the BANK overlaps the flat
portion CONP of the concave portion. Specifically, the
first light emitting area NEA1 may correspond to an area
in which the first part(P1) of the BANK overlaps the flat
portion CONP of the concave portion CON.
[0154] The first non-light emitting area NEA1 may be
an area formed because some L3 of light emitted from
the organic layer EL travels to an area corresponding to
the first part P1 of the bank BANK, but the traveled light
is not extracted to outside of the panel. In other words,
the first non-light emitting area NEA1 may be an area in
which although light emitted from the organic layer EL
travels in a direction parallel to the flat portion CONP and
reaches the first electrode E1, but the light is trapped
inside the subpixel because the light is not reflected
enough to allow the light to be extracted to the outside,
from the first electrode E1.
[0155] The second light emitting area EA2 may be dis-
posed to surround the first non-light emitting area NEA1.
The second light emitting area EA2 may be an area cor-
responding to an area in which the first electrode E1 over-
laps the inclined portion CONS of the concave portion
CON. In other words, the second light emitting area EA2
may be an area corresponding to the second area A2 of
the first electrode E1.
[0156] Some L2 (hereinafter, referred to as "second
light") of light emitted from the organic layer EL may travel
to an area corresponding to the second area A2 of the
first electrode E1.
[0157] Specifically, the second light L2 reaches an ar-

ea corresponding to a part of the second area (A2) of the
first electrode E1 through the first part P1 of the bank
BANK. The second light L2 reached the first electrode
E1 is reflected from the first electrode E1 and then ex-
tracted to the outside through the first part P1 of the bank
BANK, the organic layer EL and the second electrode
E2. Thus, since the second light L2 is extracted to the
outside, therefore, present is the second light emitting
area EA2.
[0158] Meanwhile, the first non-light emitting area
NEA1 disposed between the first light emitting area EA1
and the second light emitting area EA2 may be an area
in which both visible light of the first light emitting area
EA1 and visible light of the second light emitting area
EA2 are present, but embodiments of the present disclo-
sure are not limited thereto.
[0159] The second non-light emitting area NEA2 may
be disposed to surround the second light emitting area
EA2. The second non-light emitting area NEA2 may cor-
respond to an area in which the second part P2 of the
BANK is disposed.
[0160] In the organic light emitting display panel ac-
cording to embodiments of the present disclosure, the
bank BANK disposed in the inclined portion CONS of the
concave portion CON and the inclined portion CONS of
the concave portion CON may have a specific condition,
in order to increase an amount of extracted light from the
second light emitting area EA2.
[0161] Referring to FIG. 6, a height H1 (or a depth of
the concave portion CON) of the inclined portion CONS
of the insulating film INS may be larger than or equal to
0.7mm. Here, the height H1 of the inclined portion CONS
means the shortest distance from a line extending par-
allel to the surface of the substrate SUB in the surface
of the flat portion CON of the concave portion CON to
the side portion INSS.
[0162] Meanwhile, embodiments of the height H1 of
the insulating film INS in which the inclined portion CONS
of the concave portion CON is located are not limited to
such a specific value. For example, a height H1 by which
the concave portion CON of the insulating film INS does
not expose configurations disposed on a lower portion
of or under the insulating film INS is sufficient for the
height of the insulating film INS.
[0163] The height H1 of the inclined portion CONS may
be larger than that of the bank BANK disposed on the
side portion INSS of the concave portion CON. In other
words, the height H1 of the inclined portion CONS may
be larger than that of the second part P2 of the bank
BANK.
[0164] Thus, the larger the height H1 of the inclined
portion CONS is, the greater an amount of reflected light
from the second area A2 of the first electrode E1 is.
Therefore, light extraction efficiency may be enhanced.
[0165] In addition, an angle A of the inclined portion
CONS of the concave portion CON to the horizon or the
surface of the substrate may be larger than or equal to
27° to less than 80°.
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[0166] In case the angle is less than 27°, light emitted
from the organic layer EL does not reach the first elec-
trode E1 located on the inclined portion CONS, and there-
fore, the light travels toward adjacent one or more other
subpixels and mixed with other colors, or is trapped inside
the panel PNL and cannot be extracted to outside of the
panel.
[0167] In case the angle A is larger than 80°, discon-
nection may occur in the configuration of the first elec-
trode E1, etc. disposed on the inclined portion CONS of
the insulating film INS.
[0168] In addition, a distance W between a surface of
the first electrode E1 (a reflective electrode), such as the
upper surface, and the bank BANK, such as the upper
surface thereof, may be less than or equal to 3.2mm,
2.6mm, or 2.0mm in an area corresponding to the inclined
portion CONS of the concave portion CON.
[0169] In other words, the distance W between the sur-
face of the first electrode and the bank BANK may be
less than or equal to 3.2mm, 2.6mm, or 2.0mm in the sec-
ond area A2 of the first electrode E1.
[0170] As the distance W is smaller, the size of the first
light emitting area EA1 can be increased, and light ex-
traction efficiency can be enhanced because a distance
that light reflected from the second area A2 of the first
electrode E1 is extracted to the outside reduces. Accord-
ingly, embodiments of the lower limit of the value of the
distance W are not limited to such specific values. The
lower limit of the value of the distance W may be prefer-
ably larger than or equal to 0.1mm, 0.3mm, or 0.5mm.
[0171] By adjusting the range of the distance W as de-
scribed above, it is possible to provide the organic light
emitting display panel for enabling the size of the first
light emitting area EA1 to be increased and light extrac-
tion efficiency to be enhanced.
[0172] Meanwhile, the second light L2 that has
reached an area corresponding to a part of the second
area A of the first electrode E1, among light emitted from
the organic layer EL travels through the bank BANK twice
until the second light L2 is extracted to the outside.
[0173] However, since the bank BANK can absorb light
in the short wavelength range of the wavelength range
of visible light, a color coordinate of the second light emit-
ting area EA2 in which the second light L2 is extracted
may be different from a color coordinate of the first light
emitting area EA1 in which the first light L1 is extracted
to the outside without traveling through the bank BANK.
For example, a color coordinate of the second light emit-
ting area EA2 may shift to a longer wavelength than a
color coordinate of the first light emitting area EA1. As a
result, colors of the first and second light emitting areas
EA1 and EA2 may be mixed, and therefore, a color gamut
may not be satisfied.
[0174] However, the organic light emitting display pan-
el according to embodiments of the present disclosure
may include at least one type of light emitting dopant with
a maximum emission wavelength of 457 nm or less
and/or with a wavelength spectrum having a peak full

width at half maximum (FWHM) of 30 nm or less in a light
emitting layer of the organic layer disposed in at least
one blue subpixel. It may be understood that, where the
full width half maximum (FWHM) is mentioned in this dis-
closure, it refers to that of the maximum emission wave-
length peak in a wavelength spectrum of the light emitting
dopant.
[0175] Specifically, at least one of a first to third light
emitting dopants described in FIGs. 7 and 8 may be in-
cluded in the light emitting layer of the organic layer dis-
posed in at least one blue subpixel.
[0176] FIGs. 7 and 8 are views illustrating character-
istics of light emitting dopants applicable to the light emit-
ting layer of the organic light emitting display panel ac-
cording to embodiments of the present disclosure.
[0177] Referring to FIGs. 7 and 8, at least one of the
first to third light emitting dopants may be included in the
light emitting layer of the organic layer EL of the organic
light emitting display panel according to embodiments of
the present disclosure.
[0178] A maximum emission wavelength of the first
light emitting dopant may be 457 nm or less. A full width
at half maximum (FWHM) of the second light emitting
dopant may be 30 nm or less. A maximum emission
wavelength of the third light emitting dopant may be 457
nm and a full width at half maximum (FWHM) may be 30
nm or less.
[0179] At least one of the first to third light emitting do-
pants may be included in the organic layer EL disposed
in the blue subpixel.
[0180] Meanwhile, a light emitting dopant in Compar-
ative Example 1 may have a maximum emission wave-
length exceeding 457 nm and a full width at half maximum
exceeding 30 nm.
[0181] In case a light emitting dopant in the Compar-
ative Example 1 is applied to the organic light emitting
display device, a color coordinate of the panel may shift
toward a longer wavelength, and thus, a color gamut may
be decreased.
[0182] Discussed below is a difference in the charac-
teristics in the DCI-P3 color space between an organic
light emitting display panel to which one of the first to
third light emitting dopants is applied and an organic light
emitting display panel to which at least one of the light
emitting dopants according to embodiments of the
present disclosure is not applied, that is, the light emitting
dopant of the Comparative Example 1 is applied.
[0183] FIGs. 9 and 10 are graphs showing a difference
in the characteristics of blue light in the DCI-P3 color
space between the organic light emitting display panel
including one of the first to third light emitting dopants
and the organic light emitting display panel including the
light emitting dopant of the Comparative Example 1.
[0184] In FIGs. 9 and 10, Comparative Example 2 is
an organic light emitting display panel including the light
emitting dopant of the Comparative Example 1. Embod-
iment 1 is an organic light emitting display panel including
the first light emitting dopant in the light emitting layer
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disposed in the blue subpixel according to embodiments
of the present disclosure. Embodiment 2 is an organic
light emitting display panel including the second light
emitting dopant in the light emitting layer disposed in the
blue subpixel according to embodiments of the present
disclosure. Embodiment 3 is an organic light emitting dis-
play panel including the third light emitting dopant in the
light emitting layer disposed in the blue subpixel accord-
ing to embodiments of the present disclosure.
[0185] In the graph of FIG. 9, the horizontal axis indi-
cates thicknesses of organic layers, and the vertical axis
indicates blue color coordinates in the DCI-P3 color
space.
[0186] In order to satisfy an excellent color gamut of
the organic light emitting display panel, it is necessary
for a minimum value of a blue color coordinate to be below
the value of K1.
[0187] However, referring to FIG. 9, the organic light
emitting display panel of the Comparative Example 2
shows that the minimum value of the blue color coordi-
nates does not fall below the value of K2.
[0188] In the Comparative Example 2, light with a short
wavelength of light emitted from the organic light emitting
display panel is shifted to a long wavelength, thus, re-
sulting in a poor color gamut.
[0189] On the other hand, the organic light emitting dis-
play panels of Embodiments 1 to 3 of the present disclo-
sure show that the minimum values of the blue color co-
ordinates fall to the value of K1 or less, thereby exhibiting
an excellent color gamut.
[0190] Here, the value of K1 may be 0.056 and the
value of K2 may be 0.067.
[0191] In addition, in FIG. 10, the horizontal axis indi-
cates Comparative Example 2, Embodiment 1, Embod-
iment 2 and Embodiment 3, and the vertical axis repre-
sents whether the DCI-P3 is satisfactory based on the
value of K1.
[0192] Referring to FIG. 10, the organic light emitting
display panel of the Comparative Example 2 has the blue
color coordinate larger than the value of K1. That is, the
organic light emitting display panel of the Comparative
Example 2 does not satisfy the DCI-P3.
[0193] On the other hand, the organic light emitting dis-
play panels of the Comparative Example 3 has the blue
color coordinate larger than the value of K1. That is, the
organic light emitting display panels of the Embodiments
1 to 3 satisfy the DCI-P3.
[0194] In particular, each of the blue color coordinates
of the organic light emitting display panels of the Embod-
iments 1 to 3 may be smaller by 0.009, 0.01, or 0.021
than that of the organic light emitting display panel of the
Comparative Example 2.
[0195] That is, in the organic light emitting display pan-
els according to the Embodiments 1 to 3 of the present
disclosure, at least one of the first to third light emitting
dopants is included in a light emitting layer of at least one
blue subpixel, and therefore, it is possible to provide the
organic light emitting display panel with an excellent color

gamut.
[0196] This means that the color coordinate of the first
light emitting area EA1 corresponds to the color coordi-
nate of the second light emitting area EA2. In other words,
a variance in color coordinate of the second light L2 ex-
tracted from the second light emitting area EA2 may not
be caused by the bank BANK That is, even when the
bank BANK absorbs some with a short wavelength of the
second light L2, since at least one of the first to third light
emitting dopants is included in the light emitting layer of
at least one blue subpixel, it is possible to prevent a color
of the second light emitting area EA2 from shifting to a
long wavelength.
[0197] Meanwhile, the organic light emitting display
panel according to embodiments of the present disclo-
sure may further include a capping layer on the second
electrode E2 of the organic light emitting device OLED,
such as an organic light emitting diode, etc. In this case,
it is possible to enhance light extraction efficiency.
In the following description, such as illustrated in and
described with respect to FIGs. 11 and 14, some config-
urations, effects etc. of the embodiments or examples
discussed above may not be repeatedly described for
convenience of description. That is, even when not dis-
cussed in the following description for convenience of
description, one or more features, configurations, or
structures described above in the embodiments or ex-
amples can be equally applied to or combined into each
of the embodiments or examples described below. Any
full or partial combination of one or more embodiments
or examples herein is also part of the present disclosure.
[0198] Embodiments related to the capping layer are
discussed below with reference to FIGs. 11 and 12.
[0199] FIGs. 11 and 12 are sectional views illustrating
a subpixel applied to the organic light emitting display
panel according to embodiments of the present disclo-
sure.
[0200] Subpixels shown in FIGs. 11 and 12 may be
blue subpixels included in the organic light emitting dis-
play panel, but embodiments of the present disclosure
are not limited thereto.
[0201] Referring to FIG. 11, in the organic light emitting
display panel according to embodiments of the present
disclosure, the organic layer EL may extend from the
concave portion CON and be disposed on a part of the
side portion INSS.
[0202] In this case, the organic light emitting display
panel may be configured with one or more subpixels hav-
ing at least three different colors. For example, the or-
ganic light emitting display panel may be configured with
subpixels emitting red, green and blue light.
[0203] It is noted that characteristics or configurations
for disposing an organic layer EL in the organic light emit-
ting display panel according to embodiments of the
present disclosure are not limited thereto, and the organic
layer EL may be disposed to overlap all of the concave
portion CON and the side portion INSS in the active area.
One organic layer EL may be disposed commonly in at
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least two subpixels each emitting different light from the
other.
[0204] In this case, the organic light emitting display
panel may be configured with subpixels having at least
two to four different colors.
[0205] For example, in case the organic light emitting
display panel is configured with subpixels having four
different colors, the organic light emitting display panel
may be configured with subpixels emitting red, white,
green and blue light. In addition, another substrate may
be disposed to face the substrate SUB, and multiple color
filters may be disposed over a surface of the another
substrate. One or more light emitting dopants may be
included in light emitting layers of subpixels having at
least four different colors.
[0206] The organic layer EL may include at least one
type of light emitting dopant DP with a maximum emission
wavelength of 457 nm or less and/or with a full width at
half maximum (FWHM) of 30 nm or less.
[0207] The second light L2 that has reached an area
corresponding to a part of the second area A of the first
electrode E1 (referring to Fig. 5) hasn’t a variance in color
coordinate since the organic layer EL includes at least
one type of light emitting dopant DP.
[0208] The second electrode E2 may be disposed on
the organic layer EL.
[0209] The capping layer CPL may be disposed on the
second electrode EL.
[0210] The capping layer CPL includes a first capping
layer CPL disposed on the second electrode EL and a
second capping layer CPL disposed on the first capping
layer CPL. The first capping layer CPL1 may be formed
of an organic material, and the second capping layer
CPL2 may be formed of an inorganic material.
[0211] An encapsulation layer INC may be disposed
on the capping layer CPL.
[0212] FIG. 11 shows the encapsulation layer INC
formed from a single layer, but embodiments of the
present disclosure are not limited thereto. The encapsu-
lation layer INC may be formed from multiple layers. In
this case, an organic encapsulation layer and an inor-
ganic encapsulation layer may be disposed alternately.
[0213] A refractive index of the encapsulation layer INC
may be greater than that of the second capping layer
CPL2. Accordingly, some L4 (hereinafter, referred to as
"fourth light") of light emitted from the organic layer EL
may be reflected from the interface between the second
capping layer CPL2 and the encapsulation layer INC and
then extracted to outside of the panel.
[0214] In particular, some of the fourth light L4 which
travels to the second area A2 of the first electrode (E1)
can be reflected from the interface between the second
capping layer CPL2 and the encapsulation layer INS and
then extracted to the outside before it reaches the second
area A2 of the first electrode E1.
[0215] That is, the second capping layer CPL2 reduces
an amount of light extracted to outside of the display pan-
el after the light emitted from the organic layer EL has

passed through the bank BANK, and prevents or reduces
light having reached the second light emitting area EA2
from shifting to a longer wavelength than an initial wave-
length of the light emitted from the organic layer EL.
[0216] Meanwhile, the capping layer CPL disposed in
one blue subpixel is shown in and described with respect
to FIG. 11, but embodiments of the present disclosure
are not limited thereto. For example, the capping layer
CPL disposed in a part of one blue subpixel is shown in
and described with respect to FIG. 12.
[0217] Specifically, each of the first electrode E1, the
organic layer EL and the second electrode E2 may in-
clude at least one inclined portion and at least one flat
portion by the inclined portion CONS and the flat portion
CONP of the concave portion CON. That is, the inclined
portion CONS and the flat portion CONP of each of the
first electrode E1, the organic layer EL and the second
electrode E2 may include areas overlapping the inclined
portion CONS and the flat portion CONP of the concave
portion CON, respectively.
[0218] Furthermore, each of the first electrode E1, the
organic layer EL and the second electrode E2 may in-
clude at least one side portion formed by, or correspond-
ing to, the side portion INSS surrounding the concave
portion CON. In other words, the side portion of each of
the first electrode E1, the organic layer EL and the second
electrode E2 may be a side portion overlapping the side
portion INSS surrounding the concave portion CON.
[0219] In some embodiments, the capping layer CPL
may be disposed only in an area in which an inclined
surface of the second electrode E2 disposed beneath
the capping layer CPL overlaps the side portion of each
of the first electrode E1, the organic layer EL and the
second electrode E2.
[0220] Through this, before reaching a second area of
the first electrode E1, some of the fourth light emitted
from the organic layer can be reflected from the interface
between the second capping layer CPL2 and the encap-
sulation layer INS, and then extracted to outside of the
display panel.
[0221] Here, a thickness of the second electrode E2
may be from 50 Å to 250 Å. A thickness of first capping
layer CPL1 may be from 100 Å to 2000 Å. A thickness
of second capping layer CPL2 may be from 100 Å to 1000
Å.
[0222] Meanwhile, the capping layer may be formed
from a multilayer with the first and second capping layers
CPL1 and CPL2 in the blue subpixel, as shown in FIGs.
11 and 12; however, embodiments of the present disclo-
sure are not limited thereto.
[0223] For example, the capping layer CPL may be
employed in all or any subpixels arranged in the active
area.
[0224] FIG. 13 is a view illustrating that a capping layer
is applicable to all subpixels in the active area of the or-
ganic light emitting display panel according to embodi-
ments of the present disclosure.
[0225] Referring to FIG. 13, the organic light emitting
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display device may include a plurality of first to third sub-
pixels SP1, SP2 and SP3.
[0226] The first subpixel SP1 may by a red subpixel.
The second subpixel SP2 may be a green subpixel. The
third subpixel SP3 may be a blue subpixel.
[0227] Meanwhile, the organic layers EL1, EL2 and
EL3 may differ according to a color of emitted light, as
shown in FIG, 13; however, embodiments of the present
disclosure are not limited thereto.
[0228] The first and second capping layers CPL1 and
CPL2 may be applied to all of the first to third subpixels
SP1, SP2 and SP3.
[0229] Thus, before some of light emitted from the or-
ganic layers EL1, EL2 and EL3 in all subpixels SP1, SP2
and SP3 reaches the second area of the first electrode
E1, it can be reflected from the interface between the
second capping layer CPL2 and the encapsulation layer
INS, and then extracted to outside of the display panel.
Accordingly, light emitted from each subpixel can be pre-
vented from shifting to a longer wavelength than an initial
wavelength of the light emitted from each subpixel.
[0230] In addition, the organic layer EL3 disposed in
at least one blue subpixel employing the first and second
capping layers CPL1 and CPL2 may include at least one
the first to third light emitting dopants.
[0231] Through this, it is possible to enhance a color
gamut of the organic light emitting display panel.
[0232] This effect is discussed in detail below with ref-
erence to FIG. 14.
[0233] FIG. 14 is a graph showing a difference in the
characteristics of blue light in the DCI-P3 color space
between an organic light emitting display panel including
one of the first to third light emitting dopants and the cap-
ping layer of FIG. 13 and an organic light emitting display
panel not including the capping layer.
[0234] In FIG 14, Comparative Example 2 is an organic
light emitting display panel including the light emitting
dopant of the Comparative Example 1. Embodiment 4 is
an organic light emitting display panel including the first
light emitting dopant in the light emitting layer disposed
in the blue subpixel according to embodiments of the
present disclosure, and including the capping layer of
FIG. 13. Embodiment 5 is an organic light emitting display
panel including the second light emitting dopant in the
light emitting layer disposed in the blue subpixel accord-
ing to embodiments of the present disclosure, and includ-
ing the capping layer of FIG. 13. Embodiment 6 is an
organic light emitting display panel including the third light
emitting dopant in the light emitting layer disposed in the
blue subpixel according to embodiments of the present
disclosure, and including the capping layer of FIG. 13.
[0235] In addition, in FIG. 14, the horizontal axis indi-
cates Comparative Example 2, Embodiment 4, Embod-
iment 5 and Embodiment 6, and the vertical axis repre-
sents whether the DCI-P3 is satisfactory based on the
value of K1.
[0236] Referring to FIG. 14, the organic light emitting
display panel of the Comparative Example 2 has a blue

color coordinate larger than the value of K1. That is, the
organic light emitting display panel of the Comparative
Example 2 does not satisfy the DCI-P3.
[0237] On the contrary, the organic light emitting dis-
play panels of the Embodiments 4 to 6 have blue color
coordinates smaller than the value of K1. That is, the
organic light emitting display panels of the Embodiments
4 to 6 satisfy the DCI-P3.
[0238] In particular, each of the blue color coordinates
of the organic light emitting display panels of the Embod-
iments 4 to 6 may be smaller by 0.014, 0.015, or 0.026
than that of the organic light emitting display panel of the
Comparative Example 2.
[0239] That is, in the organic light emitting display pan-
els according to the Embodiments 4 to 6 of the present
disclosure, at least one of the first to third light emitting
dopants is included in a light emitting layer of at least on
blue subpixel, and the capping layer of FIG. 13 is em-
ployed in a light emitting layer of at least one blue sub-
pixel, and therefore, it is possible to provide the organic
light emitting display panel with an excellent color gamut.
[0240] An organic light emitting display panel accord-
ing to another embodiment of the present disclosure is
discussed with reference to FIG. 15.
[0241] In the following description, such as illustrated
in and described with respect to FIGs. 15 and 16, some
configurations, effects etc. of the embodiments or exam-
ples discussed above may not be repeatedly described
for convenience of description. That is, even when not
discussed in the following description for convenience of
description, one or more features, configurations, or
structures described above in the embodiments or ex-
amples can be equally applied to or combined into each
of the embodiments or examples described below. Any
full or partial combination of one or more embodiments
or examples herein is also part of the present disclosure.
[0242] In FIG. 15, unlike the structure of FIG. 4, an
organic layer EL of an organic light emitting device OLED
may be disposed on the whole surface of the active area
A/A.
[0243] In this case, for contact between a second elec-
trode E2 and an auxiliary electrode AE, a bank BANK
may have a structure that prevents a material of the or-
ganic layer EL from being deposited on the auxiliary elec-
trode AE in the process of forming the organic layer EL.
[0244] Specifically, as shown in FIG. 15, as the bank
BANK is moved away from the substrate SUB, the bank
BANK may have a shape that become gradually wider,
in an area surrounding a hole formed for not covering the
auxiliary AE. That is, as the bank BANK is moved away
from the substrate SUB, the hole entrance of the bank
BANK that exposes the auxiliary electrode AE may be
narrower.
[0245] Meanwhile, a process of forming the organic
layer EL may be performed by a vapor deposition or coat-
ing method in which a raw material has straightness. For
example, an evaporation method may be used. In addi-
tion, a process of forming a second electrode EL2 may
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be performed by a vapor deposition or coating method
in which directionality of a raw material is not constant.
For example, a sputtering method may be used.
[0246] Since the entrance of the hole, which does not
cover the auxiliary electrode AE, of the bank BANK is
narrow, process characteristics of the organic layer EL
may allow the organic layer EL not to be disposed on the
auxiliary electrode AE. Further, even when the hole en-
trance of the bank BANK is narrow, process character-
istics of the second electrode E2 may also allow a raw
material of the second electrode E2 to be entered into
the hole, and therefore, the second electrode E2 may be
disposed on the auxiliary electrode AE.
[0247] FIG. 16 is a sectional view illustrating an area
of an organic light emitting display panel according to
further another embodiment of the present disclosure.
[0248] The organic light emitting display panel is dis-
cussed with reference to FIG. 16.
[0249] Referring to FIG. 16, in the organic light emitting
display panel, a thickness of a second electrode E2 of
an organic light emitting device OLED may be differ ac-
cording to locations.
[0250] Meanwhile, each of a first electrode E1 and an
organic layer EL may include one inclined portion and
one flat portion by an inclined portion CONS and a flat
portion CONP of a concave portion CON. That is, the
inclined portion CONS and the flat portion CONP of each
of the first electrode E1 and the organic layer EL may
include areas overlapping the inclined portion CONS and
the flat portion CONP of the concave portion CON, re-
spectively.
[0251] Furthermore, each of the first electrode E1 and
the organic layer EL may include one side portion formed
by, or corresponding to, a side portion INSS surrounding
the concave portion CON. In other words, the side portion
of each of the first electrode E1 and the organic layer EL
may be a side portion overlapping the side portion INSS
surrounding the concave portion CON.
[0252] At this time, the second electrode E2 may be
disposed along, or corresponding to, a surface shape of
the organic layer EL disposed beneath the second elec-
trode E2.
[0253] A first thickness T1 of an area of the second
electrode E2 corresponding to the inclined portion of the
organic layer EL may be larger than second and third
thicknesses T2 and T3 of areas of the second electrode
E2 corresponding to the flat portion of the organic layer
EL and the side portion of the organic layer. Here, the
thickness T1 of the second electrode E2 may be from 50
Å to 250 Å.
[0254] Meanwhile, the area in which the second elec-
trode E2 has the first thickness T1 may overlap the sec-
ond area A2 of the first electrode E1.
[0255] Thus, after light emitted from the organic layer
EL has been reflected from the second area A2 of the
first electrode E1, the light extracted to outside of the
panel through the bank BANK, the organic layer EL, and
the second electrode E2 may have a micro-cavity effect.

[0256] Here, the micro-cavity effect means a phenom-
enon that light is confined between the first electrode E1,
which is a reflective electrode, and second electrode E2,
which is a transflective electrode, is trapped with a spe-
cific wavelength, and amplified and emitted through the
second electrode E2 area.
[0257] That is, since the thickness T1 of the second
electrode E2 is larger than the thicknesses of the second
and third thicknesses T2 and T3, therefore it is possible
to enhance luminance of the second light emitting area
EA2.
[0258] In accordance with embodiments of the present
disclosure, in the active area, since the insulating film
INS is configured with at least one concave portion CON,
and the first electrode E1 of the organic light emitting
device OLED including the reflective electrode is dis-
posed on the concave portion CON, therefore, it is pos-
sible to provide an organic light emitting display panel
and an organic light emitting display device having a
structure for enhancing luminous efficiency.
[0259] In accordance with embodiments of the present
disclosure, it is possible to provide organic light emitting
display panels and organic light emitting display devices
having a structure for preventing or reducing color mixing
between adjacent subpixels.
[0260] In accordance with embodiment of the present
disclosure, since the bank BANK having a thin thickness
can be formed in an area corresponding to the inclined
portion CONS of the concave portion CON, therefore, it
is possible to provide an organic light emitting display
panel and an organic light emitting display devices having
a structure for reducing a distance that light emitted from
the organic layer is extracted to outside of the display.
[0261] In accordance with embodiment of the present
disclosure, since at least one blue subpixel includes at
least one light emitting dopant, therefore, it is possible to
provide an organic light emitting display panel and an
organic light emitting display device having a structure
in which color coordinates of one or more light emitting
areas which emit an identical color correspond to one
another.
[0262] In addition, since a thickness of the second elec-
trode in a specific area is formed with a large value, or a
capping layer formed of an inorganic material is em-
ployed in at least blue subpixel, therefore it is possible
to provide an organic light emitting display panel and an
organic light emitting display device having an excellent
color gamut.
[0263] The features, structures, configurations, and ef-
fects described in the present disclosure are included in
at least one embodiment but are not necessarily limited
to a particular embodiment. A person skilled in the art
can apply the features, structures, configurations, and
effects illustrated in the particular embodiment embodi-
ments to one or more other additional embodiment em-
bodiments by combining or modifying such features,
structures, configurations, and effects. It should be un-
derstood that all such combinations and modifications
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are included within the scope of the present disclosure
Although the exemplary embodiments have been de-
scribed for illustrative purposes, a person skilled in the
art will appreciate that various modifications and appli-
cations are possible without departing from the essential
characteristics of the present disclosure. For example,
the specific components of the exemplary embodiments
may be variously modified. The scope of protection of
the present disclosure should be construed based on the
following claims.
[0264] Also disclosed herein are the following num-
bered clauses:

Clause 1. An organic light emitting display panel
comprising:

a substrate including an active area including a
plurality of subpixels;
an insulating film locating over the substrate,
and including at least one concave portion in an
area of at least one subpixel;
a first electrode disposed on a side portion of
the concave portion and on the concave portion
in the area of the at least one subpixel;
a bank including a first part disposed on the first
electrode in an area corresponding to a part of
the concave portion, and a second part disposed
on the first electrode and the insulating film in
an area corresponding to the side portion;
an organic layer overlapping the concave por-
tion, and disposed on the first electrode; and
a second electrode disposed on the organic lay-
er and the bank,
wherein a capping layer is disposed on all or a
part of the second electrode,
wherein the plurality of subpixels includes at
least one blue subpixel, and an organic layer
disposed in the at least one blue subpixel in-
cludes, in all or a part of an area of the at least
one blue subpixel, at least one of a first light
emitting dopant with a maximum emission
wavelength of 457 nm, a second light emitting
dopant with a full width at half maximum
(FWHM) of 30 nm or less, or a third light emitting
dopant with the maximum emission wavelength
of 457 nm and the full width at half maximum of
30 nm or less.

Clause 2. The organic light emitting display panel
according to clause 1, wherein the concave portion
includes a flat portion and an inclined portion sur-
rounding the flat portion,
wherein an angle of the inclined portion of the con-
cave portion to a surface of the substrate or to the
horizon is larger than or equal to 27° to less than 80°.

Clause 3. The organic light emitting display panel
according to clause 2, wherein a height of the inclined

portion of the concave portion is larger than or equal
to 0.7mm.

Clause 4. The organic light emitting display panel
according to any preceding clause, wherein the first
electrode includes a reflective electrode.

Clause 5. The organic light emitting display panel
according to clause 2 or 3, wherein an area in which
the first part of the bank and the first electrode do
not overlap each other corresponds to a first light
emitting area, in the flat portion of the concave por-
tion.

Clause 6. The organic light emitting display panel
according to clause 5, further comprising a second
light emitting area surrounding the first light emitting
area,
wherein the second light emitting area corresponds
to an area in which the first electrode overlaps the
inclined portion of the concave portion.

Clause 7. The organic light emitting display panel
according to clause 6, wherein a color coordinate of
the first light emitting area corresponds to a color
coordinate of the second light emitting area.

Clause 8. The organic light emitting display panel
according to clause 6 or 7, further comprising a first
non-light emitting area disposed between the first
light emitting area and the second light emitting area.

Clause 9. The organic light emitting display panel
according to clause 8, wherein the first non-light
emitting area corresponds to an area in which the
first part of the bank overlaps the flat portion of the
concave portion.

Clause 10. The organic light emitting display panel
according to any of clauses 6-9, further comprising
a second non-light emitting area surrounding the
second light emitting area.

Clause 11. The organic light emitting display panel
according to clause 1, wherein the second non-light
emitting area is an area corresponding to an area in
which the second part of the bank is disposed.

Clause 12. The organic light emitting display panel
according to any preceding clause, wherein in an
area corresponding to the inclined portion of the con-
cave portion, a distance between the reflective elec-
trode and the bank is less than or equal to 3.2mm.

Clause 13. The organic light emitting display panel
according to any preceding clause, wherein the one
organic layer is disposed in at least two subpixels
each emitting light of a different color from the other,
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and at least one type of light emitting dopant is in-
cluded in the organic layer.

Clause 14. The organic light emitting display panel
according to any preceding clause, wherein the cap-
ping layer includes a first capping layer disposed on
the second electrode and a second capping layer
disposes on the first capping layer, and the first cap-
ping layer is formed of organic material and the sec-
ond capping layer is formed of an inorganic material.

Clause 15. The organic light emitting display panel
according to clause 14, further comprising an encap-
sulation layer disposed on the second capping layer,
and a refractive index of the encapsulation layer is
larger than that of the inorganic material layer.

Clause 16. The organic light emitting display panel
according to clause 14 or 15, wherein the second
capping layer is disposed to overlap a part of the
concave portion and the side portion of the insulating
film.

Clause 17. The organic light emitting display panel
according to any preceding clause, wherein a thick-
ness of the second electrode in an area correspond-
ing to the flat portion of the concave portion is larger
than that of the second electrode in an area corre-
sponding to the inclined portion of the concave por-
tion.

Clause 18. An organic light emitting display device
comprising:

a substrate including an active area including a
plurality of subpixels;
an insulating film locating over the substrate,
and including at least one concave portion in-
cluding a flat portion and an inclined portion in-
cluding the flat portion in an area of at least one
subpixel;
a first electrode disposed on a side portion of
the concave portion and on the concave portion
in the area of the at least one subpixel;
a bank including a first part disposed on a part
of the concave portion, and a second part dis-
posed on the side portion:

an organic layer overlapping the concave
portion, and disposed on the first electrode;
and
a second electrode disposed on the organic
layer and the bank,
wherein a capping layer is disposed on all
or a part of the second electrode,
wherein the plurality of subpixels includes
at least one blue subpixel, and an organic
layer disposed in the at least one blue sub-

pixel includes, in all or a part of an area of
the at least one blue subpixel, at least one
of a first light emitting dopant with a maxi-
mum emission wavelength of 457 nm, or a
second light emitting dopant with a full width
at half maximum (FWHM) of 30 nm or less,
wherein an area in which the bank and the
first electrode do not overlap each other in
an area in which the flat portion is configured
is a first light emitting area,
and an area in which the bank and the first
electrode overlap each other in the area in
which the flat portion is configured is a first
non-light emitting area,
wherein an area corresponding to the in-
clined portion is a second light emitting area,
wherein an area corresponding to the sec-
ond area is a second non-light emitting area.

Claims

1. An organic light emitting display panel comprising:

a substrate including an active area including a
plurality of subpixels;
an insulating film over the substrate, and includ-
ing at least one concave portion in an area of at
least one subpixel;
a first electrode disposed on a side portion of
the concave portion and on the concave portion
in the area of the at least one subpixel;
a bank including a first part disposed on a part
of the concave portion, and a second part dis-
posed on the side portion;
an organic layer overlapping the concave por-
tion, and disposed on the first electrode; and
a second electrode disposed on the organic lay-
er and the bank,
wherein a capping layer is disposed on all or a
part of the second electrode,
wherein the plurality of subpixels includes at
least one blue subpixel, and an organic layer
disposed in the at least one blue subpixel in-
cludes, in all or a part of an area of the at least
one blue subpixel, a light emitting dopant with a
maximum emission wavelength of 457 nm
and/or a full width at half maximum (FWHM) of
30 nm or less.

2. The organic light emitting display panel according to
claim 1, wherein the concave portion includes a flat
portion and an inclined portion surrounding the flat
portion,
optionally wherein an angle of the inclined portion of
the concave portion to a surface of the substrate or
to the horizon is greater than or equal to 27° and less
than 80°.
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3. The organic light emitting display panel according to
claim 2, wherein a height of the inclined portion of
the concave portion is greater than or equal to
0.7mm.

4. The organic light emitting display panel according to
claim 2 or 3, wherein an area in which the first part
of the bank and the first electrode do not overlap
each other corresponds to a first light emitting area,
in the flat portion of the concave portion.

5. The organic light emitting display panel according to
claim 4, further comprising a second light emitting
area surrounding the first light emitting area,
wherein the second light emitting area corresponds
to an area in which the first electrode overlaps the
inclined portion of the concave portion, optionally
wherein a color coordinate of the first light emitting
area corresponds to a color coordinate of the second
light emitting area.

6. The organic light emitting display panel according to
claim 5, further comprising a first non-light emitting
area disposed between the first light emitting area
and the second light emitting area, optionally where-
in the first non-light emitting area corresponds to an
area in which the first part of the bank overlaps the
flat portion of the concave portion.

7. The organic light emitting display panel according to
any of claims 5 or 6, further comprising a second
non-light emitting area surrounding the second light
emitting area, optionally wherein the second non-
light emitting area is an area corresponding to an
area in which the second part of the bank is disposed.

8. The organic light emitting display panel according to
any of claims 2-7, wherein in an area corresponding
to the inclined portion of the concave portion, a dis-
tance between the reflective electrode and the bank
is less than or equal to 3.2mm.

9. The organic light emitting display panel according to
any of claims 2-8, wherein a thickness of the second
electrode in an area corresponding to the flat portion
of the concave portion is greater than that of the sec-
ond electrode in an area corresponding to the in-
clined portion of the concave portion.

10. The organic light emitting display panel according to
any preceding claim, wherein the one organic layer
is disposed in at least two subpixels each emitting
light of a different color from the other, and at least
one type of light emitting dopant is included in the
organic layer.

11. The organic light emitting display panel according to
any preceding claim, wherein the capping layer in-

cludes a first capping layer disposed on the second
electrode and a second capping layer disposes on
the first capping layer, and the first capping layer is
formed of organic material and the second capping
layer is formed of an inorganic material.

12. The organic light emitting display panel according to
claim 11, further comprising an encapsulation layer
disposed on the second capping layer, and a refrac-
tive index of the encapsulation layer is greater than
that of the inorganic material layer.

13. The organic light emitting display panel according to
claim 11 or 12, wherein the second capping layer is
disposed to overlap a part of the concave portion
and the side portion of the insulating film.

14. The organic light emitting display panel according to
any preceding claim, wherein the first electrode in-
cludes a reflective electrode.

15. The organic light emitting display panel according to
any preceding claim, wherein the first part of the bank
is disposed on the first electrode in the area corre-
sponding to the part of the concave portion, and the
second part of the bank is disposed on the first elec-
trode and the insulating film in the area correspond-
ing to the side portion.
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摘要(译)

本公开涉及一种显示面板，例如有机发光显示面板等，以及一种显示装
置，例如有机发光显示装置等。该显示面板和显示装置包括绝缘膜，该
绝缘膜包括至少一个凹入部分。 在至少一个子像素的区域中，第一电极
设置在凹部的侧部上并且在至少一个子像素的区域中的凹部上，有机层
与凹部重叠并且设置在第一电极上。 布置在至少一个蓝色子像素中的有
机层可以在其全部或部分区域中包括具有最大发射波长为457nm的第一
发光掺杂剂，具有全部发光波长的第二发光掺杂剂中的至少一个。 半高
宽（FWHM）为30 nm以下，和/或第三发光掺杂剂，其最大发射波长为
457 nm，半高全宽为30 nm以下。 通过这样，可以提供具有提高的光提
取效率的有机发光和显示装置。
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