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(57) ABSTRACT

The present disclosure provides a pixel structure, a display
panel and a fabrication method thereof, and a display device.
The pixel structure includes a substrate and an inorganic
photoluminescent layer formed on the substrate. The pixel
structure incudes an excitation layer disposed on a side of
the inorganic photoluminescent layer away from the sub-
strate and configured to excite the inorganic photolumines-
cent layer to emit light. The pixel structure includes an
organic light-emitting layer in the same layer as the excita-
tion layer. A space is disposed between the organic light-
emitting layer and the excitation layer. An orthographic
projection of the excitation layer on the substrate overlaps at
least partially an orthographic projection of the inorganic
photoluminescent layer on the substrate.
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providing a substrate A\Z/O 1

: . . . 702
forming an inorganic photoluminescent layer on the substrate ~

703

forming a first electrode layer overlaying the inorganic photoluminescent layer [~ ~—

'

forming a spacer on the first electrode layer A\Z/O4
between the adjacent two pixel structures

forming an organic light-emitting layer and an excitation layer on the first
electrode layer between adjacent spacers, the organic light-emitting layer and the 705
excitation layer electrically contacts with the first electrode layer; an orthographic -
projection of the excitation layer on the substrate at least partially overlaps an
orthographic projection of the inorganic photoluminescent layer on the substrate,
and the excitation layer is used to excite the inorganic photoluminescent layer
to emit light

forming a second electrode layer overlaying the organic light-emitting layer and 706
the excitation layer, the second electrode layer electrically contacts with the | ~—
organic light-emitting layer and the excitation layer

v

forming an encapsulation layer encapsulating a pixel structure formed by the
inorganic photoluminescent layer, the first electrode layer, the organic light- 707

emitting layer, the excitation layer and the second electrode layer on the TN
substrate, and the spacer

FIG. 7



US 2020/0066807 A1l

PIXEL STRUCTURE, DISPLAY PANEL AND
FABRICATING METHOD THEREOF, AND
DISPLAY DEVICE

CROSS REFERENCE

[0001] This application is based upon and claims priority
to Chinese Patent Application No. 201810955498.5, filed on
Aug. 21, 2018, the entire contents thereof are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of display, and in particular, to a pixel structure, a display
panel and a fabrication method thereof, and a display device.

BACKGROUND

[0003] OLED (Organic Light-Emitting Diode) display
device is a research hotspot in the field of electrolumines-
cence display due to its improvements of self-illumination
and low energy consumption. At present, the most common
OLED sub-pixel independent light-emitting OLED display
device generally uses an organic material as a material of the
light-emitting layer. The organic material has a broad emis-
sion spectrum, so the emitted light has a low color purity. In
addition, the optical properties of the organic material elec-
trode are extremely susceptible to moisture and oxygen, so
it has a poor stability, and the service life of the OLED
display device is easily shortened.

SUMMARY

[0004] According to an aspect of the present disclosure, a
pixel structure includes a substrate. The pixel structure
includes an inorganic photoluminescent layer formed on the
substrate. The pixel structure includes an excitation layer
disposed on a side of the inorganic photoluminescent layer
away from the substrate and configured to excite the inor-
ganic photoluminescent layer to emit light. The pixel struc-
ture includes an organic light-emitting layer disposed in the
same layer as the excitation layer. A space is disposed
between the organic light-emitting layer and the excitation
layer. An orthographic projection of the excitation layer on
the substrate at least partially overlaps an orthographic
projection of the inorganic photoluminescent layer on the
substrate.

[0005] In some arrangements, the organic light-emitting
layer surrounds at least three sides of the excitation layer.

[0006] In some arrangements, the organic light-emitting
layer is a U-shaped structure, and the excitation layer is
located in an opening of the U-shaped structure.

[0007] In some arrangements, the orthographic projection
of the inorganic photoluminescent layer on the substrate is
circular, which surrounds the orthographic projection of the
excitation layer on the substrate.

[0008] In some arrangements, the pixel structure further
includes a first electrode layer disposed on a side of the
inorganic photoluminescent layer away from the substrate,
and electrically contacted with the organic light-emitting
layer and the excitation layer. The pixel structure further
includes a second electrode layer disposed on a side of the
organic light-emitting layer and the excitation layer, and
electrically contacted with the organic light-emitting layer
and the excitation layer.
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[0009] In some arrangements, a material of the inorganic
photoluminescent layer includes calcium oxynitride, mag-
nesium oxynitride, calcium sulphide or magnesium sul-
phide.

[0010] In some arrangements, the inorganic photolumi-
nescent layer has a thickness greater than or equal to 0.5 pm
and less than or equal to 1 um in a lamination direction.
[0011] In some arrangements, each edge of the inorganic
photoluminescent layer has a length greater than or equal to
50 um and less than or equal to 300 pum.

[0012] According to another aspect of the present disclo-
sure, a display panel includes a pixel structure. The pixel
structure includes a substrate. The pixel structure includes an
inorganic photoluminescent layer formed on the substrate.
The pixel structure includes an excitation layer disposed on
a side of the inorganic photoluminescent layer away from
the substrate and configured to excite the inorganic photolu-
minescent layer to emit light. The pixel structure includes an
organic light-emitting layer disposed in the same layer as the
excitation layer. A space is disposed between the organic
light-emitting layer and the excitation layer. An orthographic
projection of the excitation layer on the substrate at least
partially overlaps an orthographic projection of the inor-
ganic photoluminescent layer on the substrate.

[0013] In some arrangements, the display panel further
includes a spacer disposed on the first electrode layer
between adjacent two pixel structures.

[0014] In some arrangements, the pixel structure further
includes a first electrode layer disposed on a side of the
inorganic photoluminescent layer away from the substrate,
and electrically contacted with the organic light-emitting
layer and the excitation layer. The pixel structure further
includes a second electrode layer disposed on a side of the
organic light-emitting layer and the excitation layer, and
electrically contacted with the organic light-emitting layer
and the excitation layer.

[0015] In some arrangements, the display panel further
includes an encapsulation layer encapsulating the pixel
structure and the spacer.

[0016] In some arrangements, the organic light-emitting
layer surrounds at least three sides of the excitation layer.
[0017] In some arrangements, the orthographic projection
of the inorganic photoluminescent layer on the substrate is
circular, which surrounds the orthographic projection of the
excitation layer on the substrate.

[0018] In some arrangements, the organic light-emitting
layer has a U-shaped structure, and the excitation layer is
located in an opening of the U-shaped structure.

[0019] According to another aspect of the present disclo-
sure, a fabrication method of a display panel includes
providing a substrate. The fabrication method includes
forming an inorganic photoluminescent layer on the sub-
strate. The fabrication method includes forming an excita-
tion layer disposed on a side of the inorganic photolumi-
nescent layer away from the substrate and configured to
excite the inorganic photoluminescent layer to emit light.
The fabrication method includes forming an organic light-
emitting layer disposed in the same layer as the excitation
layer. A space is disposed between the organic light-emitting
layer and the excitation layer. An orthographic projection of
the excitation layer on the substrate at least partially over-
laps an orthographic projection of the inorganic photolumi-
nescent layer on the substrate.
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[0020] In some arrangements, the fabrication method fur-
ther includes forming a first electrode layer disposed on a
side of the inorganic photoluminescent layer away from the
substrate, and electrically contacted with the organic light-
emitting layer and the excitation layer. The fabrication
method further includes forming a second electrode layer
disposed on a side of the organic light-emitting layer and the
excitation layer, and electrically contacted with the organic
light-emitting layer and the excitation layer.

[0021] In some arrangements, the fabrication method fur-
ther includes forming a spacer on the first electrode layer
between adjacent two pixel structures.

[0022] In some arrangements, the fabrication method fur-
ther includes forming an encapsulation layer encapsulating
a pixel structure composed of the inorganic photolumines-
cent layer, the first electrode layer, the second electrode
layer, the organic light-emitting layer and the excitation
layer on the substrate and the spacer.

[0023] In some arrangements, forming an organic light-
emitting layer and an excitation layer on the first electrode
layer includes forming the organic light-emitting layer on
the first electrode layer by a first patterning process; and
forming an excitation layer on the first electrode layer at a
position corresponding to at least part of the inorganic
photoluminescent layer by a second patterning process. The
organic light-emitting layer surrounds at least three sides of
the excitation layer.

[0024] In some arrangements, the organic light-emitting
layer has a U-shaped structure, and the excitation layer is
located in an opening of the U-shaped structure.

[0025] According to another aspect of the present disclo-
sure, a display device includes a display panel, the display
panel includes a pixel structure. The pixel structure includes
a substrate. The pixel structure includes an inorganic pho-
toluminescent layer formed on the substrate. The pixel
structure includes an excitation layer disposed on a side of
the inorganic photoluminescent layer away from the sub-
strate and configured to excite the inorganic photolumines-
cent layer to emit light. The pixel structure includes an
organic light-emitting layer disposed in the same layer as the
excitation layer. A space is disposed between the organic
light-emitting layer and the excitation layer. An orthographic
projection of the excitation layer on the substrate at least
partially overlaps an orthographic projection of the inor-
ganic photoluminescent layer on the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG.1 is a cross-sectional schematic view showing
a pixel structure of an arrangement of the present disclosure;
[0027] FIG. 2 is a top view showing a display panel in
which an organic light-emitting layer is a frame-shaped
structure according to an arrangement of the present disclo-
sure;

[0028] FIG. 3 is a cross-sectional schematic view showing
a pixel structure in which an organic light-emitting layer is
a frame-shaped structure according to an arrangement of the
present disclosure;

[0029] FIG. 4is a top view of a display panel in which the
organic light-emitting layer is U-shaped according to an
arrangement of the present disclosure;

[0030] FIG.5 is a cross-sectional schematic view showing
a display panel in which an organic light-emitting layer is a
frame-shaped structure according to another arrangement of
the present disclosure;
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[0031] FIG. 6 is a cross-sectional schematic view showing
a display panel in which an organic light-emitting layer is
U-shaped according to another arrangement of the present
disclosure;

[0032] FIG. 7isa flow chart showing a fabrication method
of a display panel in another arrangement of the present
disclosure.

IN THE DRAWINGS:

[0033] 10-substrate, 20-inorganic photoluminescent layer,
30-first electrode layer, 40-organic light-emitting layer,
50-excitation layer, 60-second electrode layer, 70-spacer,
80-encapsulation layer.

DETAILED DESCRIPTION

[0034] In order to make the above objects, features and
advantages of the present invention more apparent and
obvious, the present disclosure will be further described in
detail with reference to the accompanying drawings and
specific embodiments.

[0035] The present disclosure provides a pixel structure, a
display panel and a fabrication method thereof, and a display
device, so as to solve the problem of low color purity of light
and poor stability of a light-emitting layer in an OLED
display device in which an organic material is used as a
light-emitting layer.

[0036] Referring to FIG. 1, there is shown a cross-sec-
tional view of a pixel structure according to an arrangement
of the present disclosure. The pixel structure may include a
substrate 10, an inorganic photoluminescent layer 20, a first
electrode layer 30, an organic light-emitting layer 40, an
excitation layer 50, and a second electrode layer 60. The
inorganic photoluminescent layer 20 is formed on the sub-
strate 10. The first electrode layer 30 is overlaid on the
inorganic photoluminescent layer 20. The organic light-
emitting layer 40 and the excitation layer 50 are disposed on
the first electrode layer 30 in the same layer (the organic
light-emitting layer 40 and the excitation layer 50 are
positioned on one layer, for example the first electrode layer
30). An orthographic projection of the excitation layer 50 on
the substrate 10 at least partially overlaps an orthographic
projection of the inorganic photoluminescent layer 20 on the
substrate 10. The excitation layer 50 may be used to excite
the inorganic photoluminescent layer 20 to emit light. The
second electrode layer 60 is overlaid on the organic light-
emitting layer 40 and the excitation layer 50.

[0037] The excitation layer 50 may be an electrolumines-
cent material. When the first electrode layer 30 and the
second electrode layer 60 are energized, the excitation layer
50 located therebetween may emit ultraviolet light, and the
inorganic photoluminescent layer 20 may emit visible light
of a color corresponding to the pixel to which it belongs
under excitation of ultraviolet light. For example, the inor-
ganic photoluminescent layer 20 in the red sub-pixel may
emit red light under excitation of ultraviolet light, the
inorganic photoluminescent layer 20 in the green sub-pixel
may emit green light under excitation of ultraviolet light,
and the inorganic photoluminescent layer 20 in the blue
sub-pixel may emit blue light under excitation of ultraviolet
light.

[0038] Since the inorganic photoluminescent material has
a narrower emission spectrum compared to the organic
light-emitting material, the emitted light has a high color
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purity, and optical properties of the inorganic photolumi-
nescent material are not easily affected by moisture and
oxygen, and thus its stability is high. Therefore, by replacing
part of the organic light-emitting layer with the inorganic
photoluminescent layer, the color purity of the display can
be improved, and the stability of the entire light-emitting
layer can be improved, thus prolonging the service life of the
OLED display device.

[0039] In addition, an orthographic projection of the exci-
tation layer 50 on the substrate 10 may completely overlap
an orthographic projection of the inorganic photolumines-
cent layer 20 on the substrate 10, as shown in FIG. 1, i.e., an
area of the excitation layer 50 may be same as an area of the
inorganic photoluminescent layer 20, thus improving the
excitation efficiency of the excitation layer 50. The inorganic
photoluminescent layer 20 may also block the ultraviolet
light emitted from the excitation layer 50 from directly
emitting out of the display panel, thus avoiding damage to
the human eye. Of course, in practical applications, the
orthographic projection of the excitation layer 50 on the
substrate 10 may also overlap the orthographic projection of
the inorganic photoluminescent layer 20 on the substrate 10,
i.e., the area of the excitation layer 50 may be larger than that
of the inorganic photoluminescent layer 20, or the ortho-
graphic projection of the inorganic photoluminescent layer
20 on the substrate 10 may also overlap the orthographic
projection of the excitation layer 50 on the substrate 10, i.e.,
the area of the inorganic photoluminescent layer 20 may be
greater than that of the excitation layer 50, which is not
specifically limited in the arrangement of the present dis-
closure.

[0040] In the arrangement of the present disclosure, in
order to prevent the ultraviolet light emitted from the side of
the excitation layer 50 entering the adjacent pixels and thus
excite the inorganic photoluminescent layer 20 in the adja-
cent pixels to emit light and then lead to a problem of
transverse crosstalk during display, the ultraviolet light
emitted from the excitation layer 50 may be limited by the
organic light-emitting layer 40. In practical applications, the
organic light-emitting layer 40 may surround at least three
sides of the excitation layer 50.

[0041] Specifically, referring to FIG. 2, in one implemen-
tation, the organic light-emitting layer 40 may be a frame-
shaped structure, and the excitation layer 50 may be located
in the frame-shaped structure, so that the organic light-
emitting layer 40 may surround all four sides of the exci-
tation layer 50 inside the frame structure. Therefore, the
ultraviolet light emitted from the excitation layer 50 can be
prevented from entering the adjacent pixels to cause trans-
verse interference, thus avoiding the problem of transverse
crosstalk of the display panel. Correspondingly, FIG. 3
shows a cross-sectional schematic view of a pixel structure
in which the organic light-emitting layer 40 is a frame-
shaped structure. The organic light-emitting layer 40 may
not limited to be a frame-shaped, in some implementation,
the orthographic projection of the organic light-emitting
layer 40 on the substrate 10 may be circular, which sur-
rounds the orthographic projection of the excitation layer 50
on the substrate 10.

[0042] Referring to FIG. 4, in another implementation, the
organic light-emitting layer 40 may be a U-shaped structure,
and the excitation layer 50 may be located within an opening
of the U-shaped structure. The organic light-emitting layer
40 may surround three sides of the excitation layer 50 in the
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U-shaped structure, and the ultraviolet light emitted from the
other side of the excitation layer 50 may be blocked by the
organic light-emitting layer 40 in the adjacent pixel in which
the opening of the U-shaped structure faces. Thus, the
ultraviolet light emitted by the excitation layer 50 can be
prevented from exciting the inorganic photoluminescent
layer 20 of the adjacent pixels, thus avoiding the problem of
transverse crosstalk of the display panel. Correspondingly,
FIG. 1 specifically shows a cross-sectional schematic view
of a pixel structure in which the organic light-emitting layer
40 is a U-shaped structure.

[0043] It should be noted that FIG. 4 only exemplarily
shows that the organic light-emitting layer 40 is a U-shaped
structure with an opening to the right. In practical applica-
tions, the organic light-emitting layer 40 may also be a
U-shaped structure with an opening to the left and an
opening formed upwardly, and a U-shaped structure formed
downwardly, which is not specifically limited in the arrange-
ment of the present disclosure.

[0044] In practical applications, the material of the inor-
ganic photoluminescent layer 20 may include calcium-
containing nitrogen oxides, magnesium-containing nitrogen
oxides, calcium-containing sulfides, or magnesium-contain-
ing sulfides and the like, and may specifically include
calcium oxynitride, magnesium oxynitride, calcium sul-
phide or magnesium sulphide.

[0045] In actual applications, a thickness of the inorganic
photoluminescent layer 20 in the stacking direction may be
greater than or equal to 0.5 um and less than or equal to 1
pm.

[0046] In addition, in actual fabrication, the shape of the
inorganic photoluminescent layer 20 may be a rectangular
shape, a square shape, or the like, and each side length of the
inorganic photoluminescent layer 20 is greater than or equal
to 50 pm and greater than or equal to 300 um.

[0047] In an arrangement of the present disclosure, the
first electrode layer 30 may be an anode layer, the material
thereof may include materials such as [TO (Indium Tin
Oxides), and the second electrode layer 60 may be a cathode
layer, and the material thereof may include magnesium
aluminum alloy, aluminum metal and other materials. In the
actual application, the actual pixel structure may be different
according to factors such as the type of light emitting, the
driving mode, and the like. For example, the pixel structure
may further include a first potential barrier buffer layer and
a second potential barrier buffer layer (not shown in the
arrangement of the present disclosure). The first potential
barrier buffer layer may be located between the first elec-
trode layer 30 and the organic light-emitting layer 40. The
first potential barrier buffer layer may specifically include a
hole injection layer and a hole transport layer for adjusting
an injection velocity and an injection amount of the hole.
The hole injection layer may be disposed adjacent to the first
electrode layer 30. The second potential barrier buffer layer
may be located between the organic light-emitting layer 40
and the second electrode layer 60, and the second potential
barrier buffer layer may specifically include an electron
injection layer and an electron transport layer for adjusting
an injection velocity and an injection amount of electrons.
The electron transport layer may be disposed adjacent to the
organic light-emitting layer 40.

[0048] In an arrangement of the present disclosure, the
pixel structure includes a substrate, an inorganic photolu-
minescent layer formed on the substrate, a first electrode



US 2020/0066807 A1l

layer overlaying the inorganic photoluminescent layer, an
organic light-emitting layer and an excitation layer disposed
on the first electrode layer in the same layer, a second
electrode layer overlaying the organic light-emitting layer
and the excitation layer. An orthographic projection of the
excitation layer on the substrate at least partially overlaps an
orthographic projection of the inorganic photoluminescent
layer on the substrate, and the excitation layer is used to
excite the inorganic photoluminescent layer to emit light. In
an arrangement of the present disclosure, the excitation layer
may emit ultraviolet light under a voltage applied by the first
electrode layer and the second electrode layer, and thus the
inorganic photoluminescent layer may emit light of a color
corresponding to the pixel to which it belongs under exci-
tation of ultraviolet light. Since the emission spectrum of the
inorganic photoluminescent material is narrower, and the
optical properties of the inorganic photoluminescent mate-
rial are not easily affected by moisture and oxygen, replacing
part of the organic light-emitting layer with the inorganic
photoluminescent layer can improve the color purity during
display, and can improve the stability of the entire light-
emitting layer.

[0049] Referring to FIG. 5, there is shown a cross-sec-
tional schematic view of a display panel in which the organic
light-emitting layer is a frame-shaped structure, and FIG. 5
is taken along the AA' section in FIG. 2. Referring to FIG.
6, there is shown a cross-sectional schematic view of a
display panel in which the organic light-emitting layer is a
U-shaped structure, and FIG. 6 is a cross-sectional view
taken along BB' section in FIG. 4.

[0050] The display panel shown in FIG. 5 or FIG. 6 may
include a pixel structure, and a spacer 70 and an encapsu-
lation layer 80. The spacer 70 is located on the first electrode
layer 30 between the adjacent two pixel structures, thus
separating the second electrode layers 60 in the adjacent two
pixel structures. The encapsulation layer 80 encapsulates the
pixel structure and the spacer 70. An edge of the encapsu-
lation layer 80 may be bonded to a substrate portion of the
non-display region, so that the optical properties of the
organic light-emitting layer can be prevented from being
affected by moisture and oxygen.

[0051] In an arrangement of the present disclosure, the
pixel structure in the display panel includes a substrate, an
inorganic photoluminescent layer formed on the substrate, a
first electrode layer overlaying the inorganic photolumines-
cent layer, an organic light-emitting layer and an excitation
layer disposed on the first electrode layer in the same layer,
a second electrode layer overlaying the organic light-emit-
ting layer and the excitation layer. An orthographic projec-
tion of the excitation layer on the substrate at least partially
overlaps an orthographic projection of the inorganic pho-
toluminescent layer on the substrate, and the excitation layer
is used to excite the inorganic photoluminescent layer to
emit light. In an arrangement of the present disclosure, the
excitation layer may emit ultraviolet light under a voltage
applied by the first electrode layer and the second electrode
layer, and thus the inorganic photoluminescent layer may
emit light of a color corresponding to the pixel to which it
belongs under excitation of ultraviolet light. Since the emis-
sion spectrum of the inorganic photoluminescent material is
narrower, and the optical properties of the inorganic pho-
toluminescent material are not easily affected by moisture
and oxygen, replacing part of the organic light-emitting
layer with the inorganic photoluminescent layer can improve
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the color purity during display, and can improve the stability
of the entire light-emitting layer.

[0052] The arrangement of the present disclosure further
discloses a display device including the above display panel.
[0053] Referring to FIG. 7. a flowchart of a fabrication
method of a display panel according to another arrangement
of the present disclosure is shown. The fabrication method
of a display panel according to the arrangement of the
present disclosure includes the following blocks:

[0054] Block 701: providing a substrate.

[0055] In the arrangement of the present disclosure, the
substrate may specifically be a transparent glass substrate.
[0056] Block 702: forming an inorganic photoluminescent
layer on the substrate.

[0057] In the arrangement of the present disclosure, the
inorganic photoluminescent layer may be formed on the
substrate by a patterning process. Specifically, the inorganic
photoluminescent layer may be formed by various methods
such as deposition, coating, sputtering, etc., and the pattern-
ing process generally includes processes such as photoresist
coating, exposure, development, etching, photoresist strip-
ping, and the like.

[0058] Block 703: forming a first electrode layer overlay-
ing the inorganic photoluminescent layer.

[0059] In the arrangement of the present disclosure, the
first electrode layer may be formed by a patterning process
on the substrate on which the inorganic photoluminescent
layer is formed, i.e., an anode layer is formed, and the first
electrode layer is overlaid on the inorganic photolumines-
cent layer.

[0060] Block 704: forming a spacer on the first electrode
layer between the adjacent two pixel structures.

[0061] In the arrangement of the present disclosure, after
forming the first electrode layer, the spacer may be formed
on the first electrode layer by a patterning process. In
practical applications, a section of the spacer may be an
inverted trapezoid, and of course, may be a rectangle or the
like, which is not specifically limited in this arrangement of
the present disclosure.

[0062] In one aspect, the spacer may be used to define a
pixel region of each pixel structure, and can separate the
second electrode layer in each pixel structure, i.e., a cathode
layer, thus preventing individual sub-pixels from being
common due to the cathode layer and producing interference
between each other during display. On the other hand, a
thickness of the spacer in the stacking direction may also be
greater than a thickness of the pixel structure, so that it can
be used to protect individual pixel structures in the display
panel from being directly stressed.

[0063] In addition, in practical applications, the material
of the spacer may be an inorganic nonmetal material.
[0064] Block 705: forming an organic light-emitting layer
and an excitation layer on the first electrode layer between
adjacent spacers, the organic light-emitting layer and the
excitation layer electrically contacts with the first electrode
layer; an orthographic projection of the excitation laver on
the substrate at least partially overlaps an orthographic
projection of the inorganic photoluminescent layer on the
substrate, and the excitation layer is used to excite the
inorganic photoluminescent layer to emit light.

[0065] In the arrangement of the present disclosure, block
705 may further include forming an organic light-emitting
layer by a first patterning process on the first electrode layer
between adjacent spacers; and forming an excitation layer
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on the first electrode layer at a position corresponding to at
least part of the inorganic photoluminescent layer by a
second patterning process.

[0066] The spacers may be used to define the pixel region
of the respective pixel structure, so that the organic light-
emitting layer may be formed on the first electrode layer
between the adjacent spacers by the first patterning process,
i.e., an organic light-emitting layer may be formed at the
pixel region corresponding to the respective pixel, and then
an excitation layer may be formed on the first electrode layer
at a position corresponding to at least part of the inorganic
photoluminescent layer by a second patterning process, i.e.,
there is a certain positive facing area between the excitation
layer and the inorganic photoluminescent layer, so that the
orthographic projection of the excitation layer on the sub-
strate at least partially overlaps the orthographic projection
of the inorganic photoluminescent layer on the substrate, and
the excitation layer may excite the inorganic photolumines-
cent layer to emit light of a color corresponding to the pixel
to which it belongs.

[0067] Further, the organic light-emitting layer may sur-
round at least three sides of the excitation layer. In an
implementation, the organic light-emitting layer may be a
frame-shaped structure, and the excitation layer may be
located in the frame-shaped structure, so that the organic
light-emitting layer may completely surround all four sides
of the excitation layer inside the frame-shaped structure.
Thus, the ultraviolet light emitted by the excitation layer can
be prevented from entering adjacent pixels to cause trans-
verse interference, thus avoiding the problem of transverse
crosstalk of the display panel.

[0068] In another implementation, the organic light-emit-
ting layer may be a U-shaped structure, and the excitation
layer may be located within an opening of the U-shaped
structure. The organic light-emitting layer may surround
three sides of the excitation layer in the U-shaped structure,
and the ultraviolet light emitted from the other side of the
excitation layer may be blocked by the organic light-emit-
ting layer in the adjacent pixel in which the opening of the
U-shaped structure faces, so that the ultraviolet light emitted
by the excitation layer can be prevented from exciting the
inorganic photoluminescent layer of the adjacent pixels, thus
avoiding the problem of transverse crosstalk of the display
panel. In the actual fabrication process, considering that the
mask used in the patterning process is not high in precision,
the organic light-emitting layer has a U-shaped structure,
and the excitation layer located in the opening of the
U-shaped structure is more easily realized in the process.
[0069] Block 706: forming a second electrode layer over-
laying the organic light-emitting layer and the excitation
layer, the second electrode layer electrically contacts with
the organic light-emitting layer and the excitation layer.
[0070] In the arrangement of the present disclosure, after
forming the organic light-emitting layer and the excitation
layer, a second electrode layer overlaying the organic light-
emitting layer and the excitation layer may be formed, i.e.,
a cathode layer is formed, so that the first electrode layer and
the first electrode layer can apply a voltage to the organic
light-emitting layer and the excitation layer by the first
electrode layer and the second electrode layer, so that the
organic light-emitting layer may emit light of a color cor-
responding to the pixel to which it belongs when energized,
and the excitation layer may emit ultraviolet light when
energized, and then the ultraviolet light may excite the
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inorganic photoluminescent layer to emit light of a color
corresponding to the pixel to which it belongs.

[0071] Block 707: forming an encapsulation layer encap-
sulating a pixel structure formed by the inorganic photolu-
minescent layer, the first electrode layer, the organic light-
emitting layer, the excitation layer and the second electrode
layer on the substrate, and the spacer.

[0072] In an arrangement of the present disclosure, after
forming a pixel structure formed by the inorganic photolu-
minescent layer, the first electrode layer, the organic light-
emitting layer, the excitation layer and the second electrode
layer on the substrate and a spacer, an encapsulation layer
encapsulating each .pixel structure and the spacer may be
formed. The edge of the encapsulation layer may be bonded
to the substrate portion of the non-display region, so that the
optical properties of the organic light-emitting layer can be
prevented from being affected by moisture and oxygen.

[0073] In some arrangements, for example, in the case
where the pixel structure does not include the second
electrode layer, the implementation of the fabrication
method of the display panel may omit the block 706 accord-
ingly.

[0074] In practical applications, a desiccant may also be
encapsulated in the encapsulation layer, so that the optical
properties of the organic light-emitting layer can be further
prevented from being affected by moisture and oxygen.

[0075] In an arrangement of the present disclosure, a
substrate may be firstly provided, and then an inorganic
photoluminescent layer is formed on the substrate, and then
a first electrode layer overlaying the inorganic photolumi-
nescent layer is formed. Then, a spacer is formed on the first
electrode layer and an organic light-emitting layer and an
excitation layer are formed on the first electrode layer
between the adjacent spacers. An orthographic projection of
the excitation layer on the substrate at least partially over-
laps an orthographic projection of the inorganic photolumi-
nescent layer on the substrate, the excitation layer is used to
excite the inorganic photoluminescent layer to emit light,
and then the second electrode layer overlaying the organic
light-emitting layer and the excitation layer may be formed,
followed by forming an encapsulation layer encapsulating
the pixel structure and the spacer. In an arrangement of the
present disclosure, the excitation layer may emit ultraviolet
light under a voltage applied by the first electrode layer and
the second electrode layer, and thus the inorganic photolu-
minescent layer may emit light of a color corresponding to
the pixel to which it belongs under excitation of ultraviolet
light. Since the emission spectrum of the inorganic photolu-
minescent material is narrower, and the optical properties of
the inorganic photoluminescent material are not easily
affected by moisture and oxygen, replacing part of the
organic light-emitting layer with the inorganic photolumi-
nescent layer can improve the color purity during display,
and can improve the stability of the entire light-emitting
layer.

[0076] With regards to the foregoing method arrange-
ments, and for the sake of brief description, they are all
described as a series of action combinations, but those
skilled in the art should understand that the present disclo-
sure is not limited by the described order of actions, as some
blocks can be performed in other order or at the same time
according to the present disclosure. Also, those skilled in the
art should also understand that the arrangements described
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in the specification are all preferred arrangements, and
actions and modules involved are not necessarily required
by the present disclosure.

[0077] The various arrangements in the present specifica-
tion are described in a progressive manner, and each
arrangement focuses on differences from other arrange-
ments, and the same or similar parts between various
arrangements can be referred to each other.

[0078] Finally, it should also be noted that in this context,
relational terms such as first and second are used merely to
distinguish one entity or operation from another, and do not
necessarily require or imply that there is any such actual
relationship or order between these entities or operations.
Furthermore, terms “include”, “comprise” or any other
variations are intended to encompass a non-exclusive inclu-
sion, such that a process, a method, an item including a
series of elements not only includes these elements, but
includes other elements which are not definitely listed, or
further includes elements that are inherent to such a process,
a method, a commodity, or a device. Without further limi-
tation, an element defined by the phrase “including a . .. ”
does not exclude other same elements present in a process,
a method, an item, or a device including the element.
[0079] A pixel structure, a display panel and a fabrication
method thereof, and a display device provided by the present
disclosure are described in detail above. The principles and
implementations of the present disclosure are described by
using specific examples in the context, and the description of
the above arrangements is only intended to assist in under-
standing the method of the present disclosure and its core
idea; at the same time, for those skilled in the art, according
to the idea of the present disclosure, there will be changes in
the specific arrangements and application scopes. In con-
clusion, the contents of this specification should not be
construed as limitation of the present disclosure.

What is claimed is:

1. A pixel structure, comprising:

a substrate;

an inorganic photoluminescent layer on the substrate;

an excitation layer on a side of the inorganic photolumi-

nescent layer away from the substrate and configured to
excite the inorganic photoluminescent layer to emit
light; and

an organic light-emitting layer in the same layer as the

excitation layer, a space between the organic light-
emitting layer and the excitation layer,

wherein an orthographic projection of the excitation layer

on the substrate overlaps, at least partially, an ortho-
graphic projection of the inorganic photoluminescent
layer on the substrate.

2. The pixel structure according to claim 1, wherein the
organic light-emitting layer surrounds at least three sides of
the excitation layer.

3. The pixel structure according to claim 1, wherein the
organic light-emitting layer is a U-shaped structure, and the
excitation layer is in an opening of the U-shaped structure.

4. The pixel structure according to claim 1, wherein the
orthographic projection of the inorganic photoluminescent
layer on the substrate is circular, and the orthographic
projection of the inorganic photoluminescent layer sur-
rounds the orthographic projection of the excitation layer on
the substrate.

5. The pixel structure according to claim 1, further com-
prising:
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a first electrode layer on a side of the inorganic photolu-
minescent layer away from the substrate, and electri-
cally contacted with the organic light-emitting layer
and the excitation layer; and

a second electrode layer on a side of the organic light-
emitting layer and the excitation layer, and electrically
contacted with the organic light-emitting layer and the
excitation layer.

6. The pixel structure according to claim 1, wherein a
material of the inorganic photoluminescent layer comprises
calcium oxynitride, magnesium oxynitride, calcium sul-
phide or magnesium sulphide.

7. The pixel structure according to claim 1, wherein the
inorganic photoluminescent layer has a thickness greater
than or equal to 0.5 um and less than or equal to 1 pm in a
lamination direction.

8. The pixel structure according to claim 1, wherein each
edge of the inorganic photoluminescent layer has a length
greater than or equal to 50 um and less than or equal to 300
pm.

9. A display panel, comprising:

a pixel structure, comprising:

a substrate;

an inorganic photoluminescent layer on the substrate;

an excitation layer on a side of the inorganic photolumi-
nescent layer away from the substrate and configured to
excite the inorganic photoluminescent layer to emit
light; and

an organic light-emitting layer in the same layer as the
excitation layer, a space between the organic light-
emitting layer and the excitation layer,

wherein an orthographic projection of the excitation layer
on the substrate overlaps, at least partially, an ortho-
graphic projection of the inorganic photoluminescent
layer on the substrate.

10. The display panel according to claim 9, further
comprising:
a spacer between adjacent two pixel structures.
11. The display panel according to claim 10, further
comprising:
an encapsulation layer encapsulating the pixel structure
and the spacer.

12. The display panel according to claim 9, wherein the
organic light-emitting layer surrounds at least three sides of
the excitation layer.

13. The display panel according to claim 9, wherein the
orthographic projection of the inorganic photoluminescent
layer on the substrate is circular, and the orthographic
projection of the inorganic photoluminescent layer sur-
rounds the orthographic projection of the excitation layer on
the substrate.

14. The display panel according to claim 9, wherein the
organic light-emitting layer has a U-shaped structure, and
the excitation layer is in an opening of the U-shaped
structure.

15. The display panel according to claim 9, wherein the
pixel structure further comprising:

a first electrode layer on a side of the inorganic photolu-
minescent layer away from the substrate, and electri-
cally contacted with the organic light-emitting layer
and the excitation layer;
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a second electrode layer on a side of the organic light-
emitting layer and the excitation layer, and electrically
contacted with the organic light-emitting layer and the
excitation layer.

16. A fabrication method of a display panel, comprising:
providing a substrate;

forming an inorganic photoluminescent layer on the sub-
strate;

forming an excitation layer on a side of the inorganic
photoluminescent layer away from the substrate and
configured to excite the inorganic photoluminescent
layer to emit light; and

forming an organic light-emitting layer in the same layer
as the excitation layer, wherein a space is between the
organic light-emitting layer and the excitation layer,
and wherein an orthographic projection of the excita-
tion layer on the substrate overlaps, at least partially, an
orthographic projection of the inorganic photolumines-
cent layer on the substrate.

17. The fabrication method according to claim 16, further
comprising:
forming a first electrode layer on a side of the inorganic
photoluminescent layer away from the substrate, and
electrically contacted with the organic light-emitting
layer and the excitation layer; and
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forming a second electrode layer on a side of the organic
light-emitting layer and the excitation layer, and elec-
trically contacted with the organic light-emitting layer
and the excitation layer.
18. The fabrication method according to claim 17, further
comprising:
forming a spacer on the first electrode layer between
adjacent two pixel structures.
19. The fabrication method according to claim 18, further
comprising:
forming an encapsulation layer encapsulating a pixel
structure composed of the inorganic photoluminescent
layer, the first electrode layer, the second electrode
layer, the organic light-emitting layer and the excitation
layer on the substrate and the spacer;
wherein forming an organic light-emitting layer and an
excitation layer on the first electrode layer comprises:
forming the organic light-emitting layer on the first elec-
trode layer by a first patterning process;
forming an excitation layer on the first electrode layer at
a position corresponding to at least part of the inorganic
photoluminescent layer by a second patterning process,
the organic light-emitting layer surrounding at least
three sides of the excitation layer.
20. A display device comprising a display panel, the
display panel comprises a pixel structure according to claim
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