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ORGANIC LIGHT-EMITTING DIODE
DISPLAY PANEL, METHOD FOR
FABRICATING THE SAME, AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority of Chinese Patent
Application No. 201811067068.6, filed on Sep. 13, 2018,
which is hereby incorporated by reference in its entirety.

FIELD

[0002] The present disclosure relates to the field of display
technologies, and particularly to an organic light-emitting
diode display panel, a method for fabricating the same, and
a display device.

BACKGROUND

[0003] An Organic Light-Emitting Diode (OLED) display
panel with the advantages of self-light-emission, a rapid
response, a wide angle of view, high brightness, high satu-
ration, a low weight, a small thickness, etc., as compared
with a Liquid Crystal Display (LCD) panel has become one
of focuses in the fields of researches on displays, and is
recognized as a next-generation display technology.

[0004] The OLED display devices are tending to evolve
into high-definition and all-color OLED display devices. An
opening ratio of a top-emitting OLED element emitting light
from a cathode thereof can be improved. The top-emitting
OLED element includes an anode, a cathode, and an organic
light-emitting material layer located between the anode and
the cathode, where the anode generally has a high-reflec-
tivity characteristic, and the cathode is generally made of
transparent metal. In the OLED element, positive charges
(holes) and negative charges (electrons) are injected respec-
tively from the anode and the cathode into the light-emitting
material layer, and recombined in the light-emitting material
layer, thus resulting in an excited state in which light can be
emitted.

SUMMARY

[0005] Some embodiments of the disclosure provide an
organic light-emitting diode display panel including: a base
substrate, a reflecting metal layer located on the base sub-
strate, and a protruding layer located on the reflecting metal
layer, wherein a material of the protruding layer is an
inorganic material, the protruding layer comprises a plural-
ity of pixel openings distributed in an array, and the plurality
of pixel openings constitute a plurality of sub-pixel areas in
different colors, the display panel further comprising an
anode layer, an organic functional layer, and a cathode layer
stacked in each of the sub-pixel areas sequentially, wherein:

[0006] a structure with a micro-resonant chamber effect is
formed between a upper surface of the reflecting metal layer
and a lower surfaces of the cathode layer in each of the
sub-pixel areas, wherein anode layers in the sub-pixel areas
in the different colors have different thicknesses.

[0007] Optionally, in the organic light-emitting diode dis-
play panel above according to some embodiments of the
disclosure, the display panel further includes a pixel defi-
nition layer clad on a surface of the protruding layer to
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isolate the protruding layer from the organic functional
layers, wherein a upper surface of the pixel definition layer
is lyophobic.

[0008] Optionally, in the organic light-emitting diode dis-
play panel above according to some embodiments of the
disclosure, the inorganic material includes SiN..

[0009] Optionally, in the organic light-emitting diode dis-
play panel above according to some embodiments of the
disclosure, each of the sub-pixel comprises a red sub-pixel,
a green sub-pixel, and a blue sub-pixel, wherein a thickness
of the anode layer in the red sub-pixel is larger than a
thickness of the anode layer in the green sub-pixel, and a
thickness of the anode layer in the green sub-pixel is larger
than a thickness of the anode layer in the blue sub-pixel.
[0010] Optionally, in the organic light-emitting diode dis-
play panel above according to some embodiments of the
disclosure, a thickness of the protruding layer is larger than
a sum of thicknesses of the anode layer and the organic
functional layer.

[0011] Correspondingly, some embodiments of the disclo-
sure further provide a display device including the organic
light-emitting diode display panel above according to some
embodiments of the disclosure.

[0012] Correspondingly, some embodiments of the disclo-
sure further provides a method for fabricating an organic
light-emitting diode display panel, the method including:

[0013] forming the reflecting metal layer on the base
substrate;
[0014] forming the protruding layer on the base substrate

formed with the reflecting metal layer;

[0015] forming a pattern of the anode layers with different
thicknesses in the sub-pixel areas in different colors in an
inkjet printing process; and

[0016] forming the organic functional layers and the cath-
ode layers on the anode layers in the sub-pixel areas in the
different colors sequentially.

[0017] Optionally, in the fabricating method above
according to some embodiments of the disclosure, the form-
ing the pattern of the anode layers with the different thick-
nesses in the respective sub-pixel areas in the different colors
in the inkjet printing process includes:

[0018] spraying ink at different concentrations comprising
an anode layer material in the sub-pixels in the different
colors on the base substrate in the inkjet printing process;
and

[0019] drying and annealing the ink to form the pattern of
the anode layers with different thicknesses in the sub-pixels.
[0020] Optionally, in the fabricating method above
according to some embodiments of the disclosure, after the
anode layers are formed, and before the organic functional
layers are formed, the method further includes: forming the
pixel definition layer clad on a surface of the protruding
layer to isolate the protruding layer from the organic func-
tional layers, wherein the a surface of the pixel definition
layer is lyophobic, wherein:

[0021] forming the organic functional layers comprises:
spraying ink comprising an organic functional layer material
on the anode layers in the inkjet printing process, and drying
the ink to form a pattern of the organic functional layers on
the anode layers.

[0022] Optionally, in the fabricating method above
according to some embodiments of the disclosure, a con-
centration of the ink, comprising the anode layer material,
sprayed in the red sub-pixel area is higher than a concen-
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tration of the ink, comprising the anode layer material,
sprayed in the green sub-pixel area, and a concentration of
the ink, comprising the anode layer material, sprayed in the
green sub-pixel area is higher than the concentration of the
ink, comprising the anode layer material, sprayed in the blue
sub-pixel area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a schematic structural diagram of an
organic light-emitting diode display panel according to some
embodiments of the disclosure.

[0024] FIG. 2 s a first schematic diagram of a method for
fabricating an organic light-emitting diode display panel
according to some embodiments of the disclosure.

[0025] FIG. 3 is a second schematic diagram of a method
for fabricating an organic light-emitting diode display panel
according to some embodiments of the disclosure.

[0026] FIG. 4A to FIG. 4E are schematic structural dia-
grams of the organic light-emitting diode display panel
according to some embodiments of the disclosure after
respective steps are performed.

[0027] FIG. 5 is a schematic structural diagram of a
display device according to some embodiments of the dis-
closure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0028] In order to make the objects, technical solutions,
and advantages of the disclosure more apparent, the disclo-
sure will be described below in further details with reference
to the drawings. Apparently the embodiments to be
described are only a part but all of the embodiments of the
disclosure. Based upon the embodiments here of the disclo-
sure, all of other embodiments which can occur to those
ordinarily skilled in the art without any inventive effort shall
come into the scope of the disclosure as claimed.

[0029] The shapes and sizes of respective components in
the drawings are not intended to reflect any real proportion,
but only intended to illustrate the disclosure of the disclo-
sure.

[0030] As illustrated in FIG. 1, an organic light-emitting
diode display panel according to some embodiments of the
disclosure includes: a base substrate 1, a reflecting metal
layer 2 located on the base substrate 1, and a protruding layer
3 located on the reflecting metal layer 2, where the material
of the protruding layer 3 is an inorganic material, the
protruding layer 3 includes a plurality of pixel openings 31
distributed in an array, and the plurality of pixel openings 31
constitute a plurality of sub-pixel areas in different colors
(e.g., red sub-pixels R, green sub-pixels G, and blue sub-
pixels B as illustrated); and the display panel further
includes an anode layer 4, an organic functional layer 5, and
a cathode layer 6 stacked in the respective sub-pixel areas
sequentially.

[0031] Structures with a micro-resonant chamber effect is
formed between the upper surface of the reflecting metal
layer 2 and the lower surfaces of the cathode layers 6, in the
respective sub-pixel areas. The anode layers 4 in the respec-
tive sub-pixel areas in the different colors have different
thickness.

[0032] In the organic light-emitting diode display panel
above according to some embodiments of the disclosure, the
saturation of light emitted from the OLED display panel, and
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the assembly efficiency thereof can be improved due to the
micro-resonant chamber effect, where the micro-resonant
chamber effect refers to that photons emitted from a light-
emitting layer may interfere with each other between the
upper surface of the reflecting metal layer, and the lower
surface of a cathode layer, thus resulting in interference
where only the light at some specific wavelength is
enhanced, and the other light is weaken. Since there are
different wavelengths of light emitted in the respective
sub-pixel areas in the different colors, the thicknesses of the
anode layers in the respective sub-pixel areas in the different
colors can be adjusted to thereby adjust the lengths of their
micro-resonant chambers (the distances between the upper
surface of the reflecting metal layer, and the lower surfaces
of the cathode layers) so that the resonance wavelengths of
the micro-resonant chambers are the same as or approximate
to the wavelengths of light emitted in their corresponding
sub-pixel areas, so only the light at the wavelengths of
emitted light can exit at a specific angle to thereby improve
the light-emission characteristic of OLED elements. Accord-
ingly in some embodiments of the disclosure, the thick-
nesses of the anode layers in the respective sub-pixel areas
in the different colors can be adjusted to thereby improve the
saturation of light emitted from the OLED display panel, and
the assembly efficiency thereof due to the micro-resonant
chamber effect. Furthermore, in some embodiments of the
disclosure, the protruding layer can be made of an inorganic
material to define the respective sub-pixel areas so as to
prevent the OLED elements from being affected by the
ambient water and air, thus further improving the lifetime of
the OLED elements.

[0033] It shall be noted that the micro-resonant chamber
effect refers to that photons emitted from a light-emitting
layer may interfere with each other between the reflecting
metal layer and a cathode layer, thus resulting in interference
where only the light at some specific wavelength is
enhanced, and the other light is weaken. For the sake of
simplicity, the micro-resonant chamber can be regarded as a
Fabry-Perot resonant chamber satisfying the equations of:

AL ¢
A 2
L=dxn

[0034] where L represents the optical length between the
reflecting metal layer and the cathode layer, d represents the
distance between the upper surface of the reflecting metal
layer and the lower surface of the cathode layer in some
embodiments of the disclosure, n represents a refractive
index, A represents the resonant wavelength of the micro-
resonant chamber, m is an integer corresponding to the order
of a resonant mode, and ¢ represents the total sum of
differences in phase of reflection from the cathode layer and
the reflecting metal layer. The optical length L, i.e., the
distance d between the upper surface of the reflecting metal
layer, and the lower surface of the cathode layer, can be
adjusted so that the resonant wavelength % of the micro-
resonant chamber is the same as or approximate to the
wavelength of light emitted from the organic light-emitting
material, so only the light at the wavelength of organic light
emission can exit at a specific angle, thus improving the
light-emission characteristic of the OLED element.
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[0035] In some embodiments of the disclosure, the thick-
nesses of the anode layers in the respective sub-pixel areas
in the different colors can be adjusted to thereby adjust the
distances d between the upper surface of the reflecting metal
layer, and the lower surfaces of the cathode layers, and thus
the optical lengths L so that the resonant wavelengths A of
the micro-resonant chambers are the same as or approximate
to the wavelengths of light emitted in their corresponding
sub-pixel areas, thus improving the saturation and the light
exit efficiency at the wavelengths of emitted light.

[0036] Furthermore, in the organic light-emitting diode
display panel above according to some embodiments of the
disclosure, as illustrated in FIG. 1, the display panel further
includes a pixel definition layer 7 is clad on the surface of
the protruding layer 3 to isolate the protruding layer 3 from
the organic functional layers 5, where the upper surface of
the pixel definition layer 7 is lyophobic. Since the upper
surface of the pixel definition layer 7 is lyophobic, when the
organic functional layers 5 are subsequently formed in an
inkjet printing process, ink drops in the respective sub-pixel
areas can be prevented from climbing up the pixel definition
layer 7, to thereby greatly reduce the height up which the ink
drops climb so as to make the thicknesses of the formed
organic functional layer 5 uniform.

[0037] Furthermore, in the organic light-emitting diode
display panel above according to some embodiments of the
disclosure, the inorganic material includes SiN_. Since the
anode layers in some embodiments of the disclosure are
formed through inkjet printing, anode layer solution shall be
dried and annealed, and since SiN, has high thermal perfor-
mance and heat resistance, the anode layers can be easily
formed.

[0038] Furthermore, in the organic light-emitting diode
display panel above according to some embodiments of the
disclosure, as illustrated in FIG. 1, a sub-pixels includes a
red sub-pixel R, a green sub-pixel G, and a blue sub-pixel B,
where the thickness of the anode layer 4 in the red sub-pixel
R is larger than the thickness of the anode layer 4 in the
green sub-pixel G, and the thickness of the anode layer 4 in
the green sub-pixel G is larger than the thickness of the
anode layer 4 in the blue sub-pixel B. Since the wavelength
of light emitted in the red sub-pixel R area is longer than the
wavelength of light emitted in the green sub-pixel G area,
and the wavelength of light emitted in the green sub-pixel G
area is larger than the wavelength of light emitted in the blue
sub-pixel B area, the resonance wavelength of the micro-
resonant chamber in the red sub-pixel R area is longer than
the resonance wavelength of the micro-resonant chamber in
the green sub-pixel G area, and the resonance wavelength of
the micro-resonant chamber in the green sub-pixel G area is
longer than the resonance wavelength of the micro-resonant
chamber in the blue sub-pixel B areas, so the length of the
micro-resonant chambers in the red sub-pixel R areas is
larger than the length of the micro-resonant chamber in the
green sub-pixel G area, and the length of the micro-resonant
chamber in the green sub-pixel G area is larger than the
length of the micro-resonant chamber in the blue sub-pixel
B area. Since the thicknesses of the anode layers are adjusted
to thereby adjust the lengths of the micro-resonant cham-
bers, the thickness of the anode layer 4 in the red sub-pixel
R is larger than the thickness of the anode layer 4 in the
green sub-pixel G, and the thickness of the anode layer 4 in
the green sub-pixel G is larger than the thickness of the
anode layer 4 in the green sub-pixel B.
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[0039] Furthermore, in the organic light-emitting diode
display panel above according to some embodiments of the
disclosure, as illustrated in FIG. 1, the thickness of the
protruding layer 3 can be set according to the thickness of
the light-emitting elements, and optionally the thickness of
the protruding layer 3 is larger than the sum of the thick-
nesses of an anode layer 4 and an organic functional layer 5.

[0040] Based upon the same inventive idea, some embodi-
ments of the disclosure further provide a method for fabri-
cating a display panel, and as illustrated in FIG. 2, the
method includes: the step S201 is to form a reflecting metal
layer on a base substrate; the step S202 is to form a
protruding layer on the base substrate formed with the
reflecting metal layer;

[0041] optionally, the material of the protruding layer is
SiN, with high thermal performance, the SiN, layer is
coated on the base substrate formed with the reflecting metal
layer, a plurality of pixel openings distributed in an array are
formed in a dry etching process, and the plurality of pixel
openings constitute a plurality of sub-pixel areas in different
colors;

[0042] the step S203 is to form a pattern of anode layers
with different thicknesses in the respective sub-pixel areas in
the different colors in an inkjet printing process; and the step
S204 is to form organic functional layers and cathode layers
above the anode layers in the respective sub-pixel areas in
the different colors in that order.

[0043] In the method above for fabricating an organic
light-emitting diode display panel according to some
embodiments of the disclosure, the anode layers with the
different thicknesses can be formed in the respective sub-
pixel areas in the different colors in the inkjet printing
process to thereby improve the saturation of light emitted
from the OLED display panel, and the assemble efficiency
thereof due to a micro-resonant chamber, and with the inkjet
printing process, the number of times that a mask is used to
form the anode layers formed in etching, vapor-plating, and
other processes in the related art can be reduced to thereby
improve the utilization ratio of a material; and in some
embodiments of the disclosure, the protruding layer can be
made of an inorganic material to define the respective
sub-pixel areas so as to prevent the OLED elements from
being affected by the ambient water and air, thus further
improving the lifetime of the OLED elements.

[0044] Furthermore, in the method above for fabricating
an organic light-emitting diode display panel according to
some embodiments of the disclosure, as illustrated in FIG. 3,
forming the pattern of the anode layers with the different
thicknesses in the respective sub-pixel areas in the different
colors in the inkjet printing process includes:

[0045] the step S301 is to spray ink at different concen-
trations including an anode layer material in the respective
sub-pixels in the different colors on the base substrate in the
inkjet printing process; and

[0046] the step 3302 is to dry and anneal the ink to form
the pattern of the anode layers with the different thicknesses
in the respective sub-pixels.

[0047] Furthermore, in the method above for fabricating
an organic light-emitting diode display panel according to
some embodiments of the disclosure, after the anode layers
are formed, and before the organic functional layers are
formed, the method further includes: forming a pixel defi-
nition layer clad on the surface of the protruding layer to
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isolate the protruding layer from the organic functional
layers, where the upper surface of the pixel definition layer
is lyophobic, where:

[0048] forming the organic functional layers includes:
spraying ink including an organic functional layer material
on the anode layers in the inkjet printing process, and drying
the ink to form a pattern of the organic functional layers on
the anode layers.

[0049] Furthermore, in the method above for fabricating
an organic light-emitting diode display panel according to
some embodiments of the disclosure, the concentration of
the ink, including the anode layer material, sprayed in the
red sub-pixel area is higher than the concentration of the ink,
including the anode layer material, sprayed in the green
sub-pixel area, and the concentration of the ink, including
the anode layer material, sprayed in the green sub-pixel area
is higher than the concentration of the ink, including the
anode layer material, sprayed in the blue sub-pixel area, so
that the thickness of the anode layer 4 in the red sub-pixel
R is larger than the thickness of the anode layer 4 in the
green sub-pixel G, and the thickness of the anode layer 4 in
the green sub-pixel G is larger than the thickness of the
anode layer 4 in the blue sub-pixel B. In this way, the
thicknesses of the anode layers in the respective sub-pixel
areas in the different colors can be adjusted to thereby
enhance the saturation of light emitted from the OLED
display panel, and the assembly efliciency thereof due to the
micro-resonant chamber effect.

[0050] In a particular implementation, in the method
above for fabricating an organic light-emitting diode display
panel according to some embodiments of the disclosure, the
organic functional layers include Hole Injection Layers
(HIL), Hole Transport Layers (HTL), light-emitting layers
(RGB), Electron Transport Layers (ETL), Electron Injection
Layers (EIL), and other layers in that order.

[0051] Optionally, in the method above for fabricating an
organic light-emitting diode display panel according to some
embodiments of the disclosure, the light-emitting layers
include at least a red light-emitting layer, a green light-
emitting layer, and a blue light-emitting layer. In addition to
this, the light-emitting layer can further include a white
light-emitting layer as needed for a particular arrangement
of pixels, although some embodiments of the disclosure will
not be limited thereto.

[0052] In a particular implementation, in the method
above for fabricating an organic light-emitting diode display
panel according to some embodiments of the disclosure, the
material of the anode layers includes a transparent electri-
cally-conductive material or a semi-transparent electrically-
conductive material.

[0053] In a particular implementation, since there are
bottom- and top-emitting organic light-emitting diodes, top-
emitting organic light-emitting elements are structured of
transparent cathodes and reflecting anodes in the organic
light-emitting diode display panel above in some embodi-
ments of the disclosure, but alternatively bottom-emitting
organic light-emitting elements can be structured of trans-
parent anodes and reflecting cathodes. Accordingly the
material of the cathodes varies from one organic light-
emitting element structure to another, and is typically 1TO,
Ag, NiO, Al, graphite olefin, or another transparent or
semi-transparent material with a high work function.
[0054] It shall be noted that in the method above for
fabricating an organic light-emitting diode display panel
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according to some embodiments of the disclosure, the pat-
terning process may include only a photolithograph process,
or may include a photolithograph process and an etching
step, and may also include printing, inkjet, or another
process for forming a predetermined pattern, and the pho-
tolithograph process refers to a process for forming a pattern
using photo-resist, a mask, an exposure machine, etc., in film
formation, exposure, development, or another process flow.
In a particular implementation, a corresponding patterning
process can be selected for a structure to be formed in some
embodiments of the disclosure.

[0055] The method for fabricating the organic light-emit-
ting diode display panel as illustrated in FIG. 1 according to
some embodiments of the disclosure will be described below
by way of an example, and as illustrated in FIG. 4A to FIG.
4E as well as FIG. 1, the fabricating method particularly
include the following steps:

[0056] the first step is to form the reflecting metal layer 2
on the base substrate 1 as illustrated in FIG. 4A;

[0057] the second step is to coat the SiN, layer on the base
substrate 1 formed with the reflecting metal layer 2, and to
form the protruding layer 3 including the plurality of pixel
openings 31 arranged in an array in a dry etching process,
where the plurality of pixel openings 31 constitute the
plurality of sub-pixel areas in the different colors, and the
sub-pixel areas include the red sub-pixel R area, the green
sub-pixel G area, and the blue sub-pixel B area, as illustrated
in FIG. 4B;

[0058] the third step is to spray ink at different concen-
trations (which decrement in order) including the anode
layer material in the red sub-pixel R area, the green sub-
pixel G area, and the blue sub-pixel B area respectively, and
to dry and anneal the ink to form the pattern of the anode
layers 4 with different thicknesses (which decrement in
order) respectively in the red sub-pixel R area, the green
sub-pixel G area, and the blue sub-pixel B area, as illustrated
in FIG. 4C, where the thicknesses of the anode layers 4 in
the respective sub-pixel areas are set according to the
micro-resonant chamber effect;

[0059] the fourth step is to form a thin film of photo-resist
on the base substrate 1 formed with the respective anode
layers 4, and to expose, develop, and bake the thin film of
photo-resist using a mask to form the pixel definition layer
7 clad on the surface of the protruding layer 3, where the
upper surface of the pixel definition layer 7 is lyophobic, as
illustrated in FIG. 4D, where optionally, the pixel definition
layer 7 shall be formed when the organic functional layers
are subsequently formed in an inkjet printing process, and
not formed when the organic functional layers are subse-
quently formed in a vapor-plating or another process;
[0060] the fifth step is to spray ink including the organic
functional layer material on the anode layers 4 in an inkjet
printing process, and to dry the ink to form the pattern of the
organic functional layers 5 on the anode layers 4, as illus-
trated in FIG. 4E; and

[0061] the sixth step is to form the cathode layers 6 above
the organic functional layers 5, as illustrated in FIG. 1.
[0062] The organic light-emitting diode display panel
according to some embodiments of the disclosure can be
fabricated in the first to sixth steps above.

[0063] Based upon the same inventive idea, some embodi-
ments of the disclosure further provide a display device
including the organic light-emitting diode display panel
according to some embodiments above of the disclosure.
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Since the display device addresses the problem under a
similar principle to the organic light-emitting diode display
panel above, reference can be made to the implementation of
the organic light-emitting diode display panel above for an
implementation of the display device, and a repeated
description thereof will be omitted here.

[0064] In a particular implementation, the display device
above according to some embodiments of the disclosure can
be an all-screen display device, a flexible display device,
etc., although some embodiments of the disclosure will not
be limited thereto.

[0065] In a particular implementation, the display device
above according to some embodiments of the disclosure can
be an all-screen mobile phone as illustrated in FIG. 5. Of
course, the display device above according to some embodi-
ments of the disclosure can alternatively be a tablet com-
puter, a TV set, a monitor, a notebook computer, a digital
photo frame, a navigator, or any other product or component
with a display function. All the other indispensable compo-
nents to the display device shall readily occur to those
ordinarily skilled in the art, so a repeated description thereof
will be omitted here, and some embodiments of the disclo-
sure will not be limited thereto.

[0066] In the display panel, the method for fabricating the
same, and the display device above according to embodi-
ments of the disclosure, the saturation of light emitted from
the OLED display panel, and the assembly efliciency thereof
can be improved due to the micro-resonant chamber effect,
where the micro-resonant chamber effect refers to that
photons emitted from a light-emitting layer, they may inter-
fere with each other between the upper surface of the
reflecting metal layer, and the lower surface of a cathode
layer, thus resulting in interference where only the light at
some specific wavelength is enhanced, and the other light is
weaken. Since there are different wavelengths of light emit-
ted in the respective sub-pixel areas in the different colors,
the thicknesses of the anode layers in the respective sub-
pixel areas in the different colors can be adjusted to thereby
adjust the lengths of their micro-resonant chambers (the
distances between the upper surface of the reflecting metal
layer, and the lower surfaces of the cathode layers) so that
the resonance wavelengths of the micro-resonant chambers
are the same as or approximate to the wavelengths of light
emitted in their corresponding sub-pixel areas, so only the
light at the wavelengths of emitted light can exit at a specific
angle to thereby improve the light-emission characteristic of
OLED elements. Accordingly in embodiments of the dis-
closure, the thicknesses of the anode layers in the respective
sub-pixel areas in the different colors can be adjusted to
thereby improve the saturation of light emitted from the
OLED display panel, and the assembly efficiency thereof
due to the micro-resonant chamber effect. Furthermore, in
some embodiments of the disclosure, the protruding layer
can be made of an inorganic material to define the respective
sub-pixel areas so as to prevent the OLED elements from
being affected by the ambient water and air, thus further
improving the lifetime of the OLED elements.

[0067] Evidently those skilled in the art can make various
modifications and variations to the disclosure without
departing from the spirit and scope of the disclosure. Thus
the disclosure is also intended to encompass these modifi-
cations and variations thereto so long as the modifications
and variations come into the scope of the claims appended
to the disclosure and their equivalents.
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1. An organic light-emitting diode display panel, com-
prising: a base substrate, a reflecting metal layer located on
the base substrate, and a protruding layer located on the
reflecting metal layer, wherein a material of the protruding
layer is an inorganic material, the protruding layer comprises
a plurality of pixel openings distributed in an array. and the
plurality of pixel openings constitute a plurality of sub-pixel
areas in different colors, the display panel further comprising
an anode layer, an organic functional layer, and a cathode
layer stacked in each of the sub-pixel areas sequentially,
wherein:

a structure with a micro-resonant chamber effect is
formed between a upper surface of the reflecting metal
layer and a lower surfaces of the cathode layer in each
of the sub-pixel areas, wherein anode layers in the
sub-pixel areas in the different colors have different
thicknesses.

2. The organic light-emitting diode display panel accord-
ing to claim 1, further comprises a pixel definition layer clad
on a surface of the protruding layer to isolate the protruding
layer from the organic functional layers, wherein a upper
surface of the pixel definition layer is lyophobic.

3. The organic light-emitting diode display panel accord-
ing to claim 1, wherein the inorganic material comprises
SiN,.

4. The organic light-emitting diode display panel accord-
ing to claim 1, wherein each of the sub-pixel comprises a red
sub-pixel, a green sub-pixel, and a blue sub-pixel, wherein
a thickness of the anode layer in the red sub-pixel is larger
than a thickness of the anode layer in the green sub-pixel,
and a thickness of the anode layer in the green sub-pixel is
larger than a thickness of the anode layer in the blue
sub-pixel.

5. The organic light-emitting diode display panel accord-
ing to claim 1, wherein a thickness of the protruding layer
is larger than a sum of thicknesses of the anode layer and the
organic functional layer.

6. A display device, comprising the organic light-emitting
diode display panel according to claim 1.

7. The display device according to claim 6, wherein the
organic light-emitting diode display panel further comprises
a pixel definition layer clad on a surface of the protruding
layer to isolate the protruding layer from the organic func-
tional layers, wherein a upper surface of the pixel definition
layer is lyophobic.

8. The display device according to claim 6, wherein the
inorganic material comprises SiN..

9. The display device according to claim 6, wherein each
of the sub-pixel comprises a red sub-pixel, a green sub-pixel,
and a blue sub-pixel, wherein a thickness of the anode layer
in the red sub-pixel is larger than a thickness of the anode
layer in the green sub-pixel, and a thickness of the anode
layer in the green sub-pixel is larger than a thickness of the
anode layer in the blue sub-pixel.

10. The display device according to claim 6, wherein a
thickness of the protruding layer is larger than a sum of
thicknesses of the anode layer and the organic functional
layer.

11. A method for fabricating the organic light-emitting
diode display panel according to claim 1, the method com-
prising:

forming the reflecting metal layer on the base substrate;

forming the protruding layer on the base substrate formed
with the reflecting metal layer;
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forming a pattern of the anode layers with different
thicknesses in the sub-pixel areas in different colors in
an inkjet printing process; and

forming the organic functional layers and the cathode

layers on the anode layers in the sub-pixel areas in the
different colors sequentially.

12. The fabricating method according to claim 11,
wherein forming the pattern of the anode layers with the
different thicknesses in the sub-pixel areas in the different
colors in the inkjet printing process comprises:

spraying ink at different concentrations comprising an

anode layer material in the sub-pixels in the different
colors on the base substrate in the inkjet printing
process; and

drying and annealing the ink to form the pattern of the

anode layers with different thicknesses in the sub-
pixels.

13. The fabricating method according to claim 11,
wherein after the anode layers are formed, and before the
organic functional layers are formed, the method further
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comprises: forming the pixel definition layer clad on a
surface of the protruding layer to isolate the protruding layer
from the organic functional layers, wherein the a surface of
the pixel definition layer is lyophobic, wherein:
forming the organic functional layers comprises: spraying
ink comprising an organic functional layer material on
the anode layers in the inkjet printing process, and
drying the ink to form a pattern of the organic func-
tional layers on the anode layers.

14. The fabricating method according to claim 12,
wherein a concentration of the ink, comprising the anode
layer material, sprayed in the red sub-pixel area is higher
than a concentration of the ink, comprising the anode layer
material, sprayed in the green sub-pixel area, and a concen-
tration of the ink, comprising the anode layer material,
sprayed in the green sub-pixel area is higher than the
concentration of the ink, comprising the anode layer mate-
rial, sprayed in the blue sub-pixel area.
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