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7) ABSTRACT

The present disclosure relates to an organic light emitting
diode panel and a method for manufacturing the same, and
a display device. The organic light emitting diode panel
includes a light emitting function layer disposed on a
substrate, wherein the light emitting function layer includes
a first light emitting unit, a second light emitting unit, and a
third light emitting unit, the first light emitting unit, the
second light emitting unit, and the third light emitting unit
emit light of three colors, a light exit side of at least one of
the light emitting units is provided with a color filter layer
that filters out blue light from light emitted by the at least one
of the light emitting units.




Patent Application Publication = May 23,2019 Sheet 1 of 6 US 2019/0157357 Al




Patent Application Publication = May 23,2019 Sheet 2 of 6 US 2019/0157357 Al




Patent Application Publication = May 23,2019 Sheet 3 of 6 US 2019/0157357 Al

33W 51

33R 34

1.2

g 10
§ /\/\/—\
‘g
g 08 TS
g /\,’ N / —  Dlue light
0.6 \\ ——— green light
/ \ \ / ——  red light

Nl

0.2 \ / \ ’/
\ ”
0.0 'y ra i /1 \hh I aatbnd
380 430 480 330 580 630 680 730 780
wavelength  nm

Fig. 8



Patent Application Publication = May 23,2019 Sheet 4 of 6 US 2019/0157357 Al

Fig. 9

—  blue light
——— green light

tfransmittance
< <=
N o

0.2 x
- /
,, \ \\\
L 1 I ¥~

380 430 480 530 580 630 680 730 780
wavelength nm

Fig. 10



Patent Application Publication = May 23,2019 Sheet 5 of 6 US 2019/0157357 Al

Fig. 12



Patent Application Publication = May 23,2019 Sheet 6 of 6

US 2019/0157357 A1

Sl\/\

Form a light emitting function layer on a substrate, the
light emitting function layer including a first light
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ORGANIC LIGHT EMITTING DIODE
PANEL, METHOD FOR MANUFACTURING
THE SAME, AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Chinese Patent
Application 201711148166.8, filed Nov. 17, 2017, the entire
contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to display technolo-
gies, and particularly to an organic light emitting diode
panel, a method for manufacturing the organic light emitting
diode panel, and an organic light emitting diode display
device.

BACKGROUND

[0003] In the display technical field, liquid crystal display
(LCD) devices and organic light emitting diode (OLED)
display devices have gradually replaced CRT (Cathode Ray
Tube) display devices. Consumers have increasingly high
requirements for audio and video products. For flat panel
display manufacturers, producing display devices of high-
resolution and high-quality is the main development direc-
tion. OLED display devices are widely regarded as the most
promising new generation display technology because of the
advantages such as self-illumination, high brightness, wide
viewing angle, fast response, color saturation, thinness,
flexibility and low cost. At present, audio panels and mobile
phones have used small and medium-sized OLED panels as
display panels. In the future, the application range of OLED
panels can be extended to large-scale display markets such
as mobile products, notebook computers, monitors, wall-
mounted TVs and the like, and the full-color technology is
an indispensable key technology for OLED display devices.
[0004] At present, common full-color technologies for
OLED display devices include Side-By-Side (SBS), Color
OLED+Color Filter (WCF) and Color Conversion Method
(CCM).). Among them, the SBS method is currently the
most mature OLED full-color display technology, with high
luminous efficiency and high color saturation. The small and
medium-sized OLED display devices that have been suc-
cessfully commercialized are based on this technology.

[0005] Howevet, OLED panels employing the SBS tech-
nology typically suffer from Red Shift problems. Therefore,
how to solve the red shift problem of the existing OLED
panels is a technical problem to be solved in the field.

SUMMARY

[0006] An arrangement of the present disclosure provides
an organic light emitting diode panel, including a light
emitting function layer disposed on a substrate. The light
emitting function layer includes a first light emitting unit, a
second light emitting unit, and a third light emitting unit, the
first light emitting unit, the second light emitting unit, and
the third light emitting unit emit light of three colors, a light
exit side of at least one of the light emitting units is provided
with a color filter layer that filters out blue light from light
emitted by the at least one of the light emitting units.

[0007] According to an exemplary arrangement, the first
light emitting unit is a red light emitting unit, the second
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light emitting unit is a green light emitting unit, and the third
light emitting unit is a white light emitting unit.

[0008] The color filter layer includes a first blue color filter
layer disposed on a light exit side of the white light emitting
unit to filter out the blue light from all white light emitted by
the white light emitting unit.

[0009] According to an exemplary arrangement, the first
light emitting unit is a red light emitting unit, the second
light emitting unit is a green light emitting unit, and the third
light emitting unit is a white light emitting unit.

[0010] The color filter layer includes a first blue color filter
layer and a second blue color filter layer, the first blue color
filter is disposed on a light exit side of the white light
emitting unit to filter out the blue light from all white light
emitted by the white light emitting unit, and the second blue
color filter layer is disposed on a light exit side of the green
light emitting unit to filter out the blue light from a part of
green light emitted by the green light emitting unit.

[0011] According to an exemplary arrangement, the first
light emitting unit is a red light emitting unit, the second
light emitting unit is a green light emitting unit, and the third
light emitting unit is a blue light emitting unit.

[0012] The color filter layer includes a second blue color
filter layer disposed on a light exit side of the green light
emitting unit to filter out the blue light from a part of green
light emitted by the green light emitting unit.

[0013] According to an exemplary arrangement, an area of
the first blue color filter layer is greater than or equal to an
area of the white light emitting unit, and an orthographic
projection of the first blue color filter layer on the substrate
includes an orthographic projection of the white light emit-
ting unit on the substrate.

[0014] According to an exemplary arrangement, an area of
the second blue color filter layer is smaller than an area of
the green light emitting unit, and an orthographic projection
of the second blue color filter layer on the substrate falls
within an orthographic projection of the green light emitting
unit on the substrate.

[0015] According to an exemplary arrangement, an area of
the second blue color filter layer is 10% to 30% of an area
of the green light emitting unit.

[0016] According to an exemplary arrangement, the
OLED panel further includes an encapsulation structure.
The encapsulation structure is a thin film encapsulation
structure, each of the light emitting units includes an anode,
a cathode and a light emitting layer between the anode and
the cathode, and the color filter layer is disposed on a surface
of the cathode away from the light emitting layer.

[0017] According to an exemplary arrangement, the
OLED panel further includes an encapsulation structure.
The encapsulation structure is a glass encapsulation struc-
ture, and the color filter layer is disposed on an encapsula-
tion substrate or on a surface of the cathode away from the
light emitting layer.

[0018] An arrangement of the present disclosure provides
an organic light emitting diode display device, including the
organic light emitting diode panel as described above.
[0019] In order to solve the above problem, an arrange-
ment of the present disclosure provides a method for manu-
facturing an organic light emitting diode panel.

[0020] The method for manufacturing the organic light
emitting diode panel includes forming a light emitting
function layer on a substrate. The light emitting function
layer includes a first light emitting unit, a second light
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emitting unit, and a third light emitting unit, and the first
light emitting unit, the second light emitting unit, and the
third light emitting unit emit light of three colors.

[0021] The method for manufacturing the organic light
emitting diode panel further includes forming a color filter
layer on a light exit side of at least one of the light emitting
units to filter out blue light from light emitted by the at least
one of the light emitting units.

[0022] According to an exemplary arrangement, the first
light emitting unit is a red light emitting unit, the second
light emitting unit is a green light emitting unit, and the third
light emitting unit is a white light emitting unit.

[0023] The method for manufacturing an organic light
emitting diode panel includes forming a color filter layer on
a light exit side of at least one of the light emitting units to
filter out blue light from light emitted by the at least one of
the light emitting units, includes forming a first blue color
filter layer on a light exit side of the white light emitting unit
to filter out the blue light from all white light emitted by the
white light emitting unit.

[0024] According to an exemplary arrangement, the first
light emitting unit is a red light emitting unit, the second
light emitting unit is a green light emitting unit, and the third
light emitting unit is a white light emitting unit.

[0025] Forming a color filter layer on a light exit side of
at least one of the light emitting units to filter out blue light
from light emitted by the at least one of the light emitting
units includes forming a first blue color filter layer on a light
exit side of the white light emitting unit to filter out the blue
light from all white light emitted by the white light emitting
unit, and forming a second blue color filter layer on a light
exit side of the green light emitting unit to filter out the blue
light from a part of green light emitted by the green light
emitting unit.

[0026] According to an exemplary arrangement, the first
light emitting unit is a red light emitting unit, the second
light emitting unit is a green light emitting unit, and the third
light emitting unit is a blue light emitting unit.

[0027] Forming a color filter layer on a light exit side of
at least one of the light emitting units to filter out blue light
from light emitted by the at least one of the light emitting
units, includes forming a second blue color filter layer on a
light exit side of the green light emitting unit to filter out the
blue light from a part of green light emitted by the green
light emitting unit.

[0028] According to an exemplary arrangement, an area of
the first blue color filter layer is greater than or equal to an
area of the white light emitting unit, and an orthographic
projection of the first blue color filter layer on the substrate
includes an orthographic projection of the white light emit-
ting unit on the substrate.

[0029] According to an exemplary arrangement, an area of
the second blue color filter layer is smaller than an area of
the green light emitting unit, and an orthographic projection
of the second blue color filter layer on the substrate falls
within an orthographic projection of the green light emitting
unit on the substrate.

[0030] According to an exemplary arrangement, an area of
the second blue color filter layer is 10% to 30% of an area
of the green light emitting unit.

[0031] Implementing any of the products or methods of
the present disclosure does not necessarily require all of the
advantages described above to be achieved at the same time.
Other features and advantages of the present disclosure will
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be set forth in the description regarding the exemplary
arrangements of the present disclosure, and become appat-
ent from the exemplary arrangements. The objectives and
other advantages of the arrangements of the present disclo-
sure can be realized and obtained by the structure particu-
larly pointed out in the description, claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The drawings are used to provide a further under-
standing of the technical solutions of the present disclosure,
and constitute a part of the specification. The drawings
together with the arrangements of the present disclosure are
provided to explain the technical solutions of the present
disclosure, and are not intended to limit the present disclo-
sure. The shapes and sizes of the various components in the
drawings do not reflect the true proportions, and are merely
intended to illustrate the present disclosure.

[0033] FIG. 1 is a schematic structural view of an OLED
panel according to an arrangement of the present disclosure.
[0034] FIG. 2 is a schematic structural view of an OLED
panel according to a first arrangement of the present disclo-
sure.

[0035] FIG. 3 is a schematic view after a pattern of a
driving structure layer is formed according to the first
arrangement of the present disclosure.

[0036] FIG. 4 is a schematic view after a pattern of an
anode is formed according to the first arrangement of the
present disclosure.

[0037] FIG. 5is a schematic view after a pattern of a pixel
define layer is formed according to the first arrangement of
the present disclosure.

[0038] FIG. 6 is a schematic view after a pattern of an
organic light emitting layer and a pattern of a cathode are
formed according to the first arrangement of the present
disclosure.

[0039] FIG. 7 is a schematic view after a pattern of a first
blue color filter layer is formed according to the first
arrangerment of the present disclosure

[0040] FIG. 8 is a light transmission spectrum diagram of
RGB according to the first arrangement of the present
disclosure.

[0041] FIG. 9 is a schematic structural view of an OLED
panel according to a second arrangement of the present
disclosure.

[0042] FIG. 10 is a light transmission spectrum diagram of
blue light and green light according to the second arrange-
ment of the present disclosure.

[0043] FIG. 11 is a schematic structural view of an OLED
panel according to a third arrangement of the present dis-
closure.

[0044] FIG. 12 is a schematic structural view of an OLED
panel according to a fourth arrangement of the present
disclosure.

[0045] FIG. 13 is a schematic structural view of an OLED
panel according to a fifth arrangement of the present dis-
closure.

[0046] FIG. 14 is a flow chart of a method for manufac-
turing an OLED panel according to an arrangement of the
present disclosure.

LIST OF REFERENCE SIGNS

[0047]
[0048]

1—substrate;
2—driving structural layer;
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[0049] 3—light emitting function layer;

[0050] 4—encapsulation structure;

[0051] 5—color filter layer;

[0052] 6—encapsulation substrate;

[0053] 7—frame sealant;

[0054] 33R—red light emitting unit;

[0055] 33G—green light emitting unit;

[0056] 33B—blue light emitting unit;

[0057] 33W—white light emitting unit;

[0058] 31—anode;

[0059] 32—pixel define layer;

[0060] 34—cathode;

[0061] 41—thin film encapsulation layer;

[0062] 51—first blue color filter layer;

[0063] 52—second blue color filter layer.
DETAILED DESCRIPTION

[0064] The specific arrangements of the present disclosure

are described in further detail below with reference to the
accompanying drawings and examples. The following
arrangements are intended to illustrate the present discourse
but are not intended to limit the scope of the present
discourse. It should be noted that the features in the arrange-
ments and the arrangements in the present disclosure may be
arbitrarily combined with each other, if the features or
arrangements do not conflict with each other.

[0065] Existing OLED panels using the SBS technology
include red (R), green (G), and blue (B) sub-pixels, which
are arranged according to a standard RGB sub-pixel order.
The red, green and blue sub-pixels are formed by evaporat-
ing organic light emitting materials using Fine Metal Mask
(FMM). According to the research of the inventor of the
present disclosure, in the existing SBS method, the RGB
sub-pixels emit light separately to generate white light. The
lifespans of the organic light emitting materials of the three
colors are different, among which the lifespan of the blue
organic light emitting material is the shortest. Thus, after a
long period of use, the coordinates of the white light are
red-shifted, and the display of the entire panel seem rela-
tively pink. Since the lifespan of the blue material is the
bottleneck of the current organic light emitting materials, it
is difficult to effectively solve the red shift problem by
means of materials in the near future.

[0066] In order to solve the red shift problem of the
existing OLED panel, an arrangement of the present disclo-
sure provides an OLED panel and a method for manufac-
turing the same, and an OLED display device. The OLED
panel includes a light emitting function layer disposed on a
substrate. The light emitting function layer includes a first
light emitting unit, a second light emitting unit, and a third
light emitting unit, the first light emitting unit, the second
light emitting unit, and the third light emitting unit emit light
of three colors. A light exit side of at least one of the light
emitting units is provided with a color filter layer that filters
out blue light from light emitted by the at least one of the
light emitting units. FIG. 1 is a schematic structural diagram
of an OLED panel according to an arrangement of the
present disclosure. As shown in FIG. 1, the main structure
of the OLED panel includes a substrate 1, a driving structure
layer 2 disposed on the substrate 1, a light emitting function
layer 3 disposed on the driving structure layer 2, and an
encapsulation structure 4. The light emitting function layer
3 includes a first light emitting unit 331, a second light
emitting unit 332 and a third light emitting unit 333. The first
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light emitting unit 331, the second light emitting unit 332
and the third light emitting unit 333 are made of organic
light emitting materials to emit light of three colors. A light
exit side of at least one of the light emitting units is provided
with a color filter layer 5 that filters out blue light from light
emitted by the at least one of the light emitting units.
[0067] In one arrangement, the first light emitting unit is
a red light emitting unit, the second light emitting unit is a
green light emitting unit, and the third light emitting unit is
a white light emitting unit. The color filter layer includes a
first blue color filter layer disposed on a light exit side of the
white light emitting unit to filter out the blue light from all
white light emitted by the white light emitting unit.

[0068] In another arrangement, the first light emitting unit
is a red light emitting unit, the second light emitting unit is
a green light emitting unit, and the third light emitting umt
is a white light emitting unit. The color filter layer includes
a first blue color filter layer and a second blue color filter
layer, the first blue color filter is disposed on a light exit side
of the white light emitting unit to filter out the blue light
from all white light emitted by the white light emitting unit,
and the second blue color filter layer is disposed on a light
exit side of the green light emitting unit to filter out the blue
light from a part of green light emitted by the green light
emitting unit.

[0069] In still another arrangement, the first light emitting
unit is a red light emitting unit, the second light emitting unit
is a green light emitting unit, and the third light emitting umt
is a blue light emitting unit. The color filter layer includes a
second blue color filter layer disposed on a light exit side of
the green light emitting unit to filter out the blue light from
a part of green light emitted by the green light emitting unit.
[0070] The arrangements of the present disclosure provide
an OLED panel, which adopts an OLED+blue CF (color
filter) structure, and uses a color filter layer to filter out blue
light from the light emitted by the light emitting unit to
maintain the light quantity and color saturation of the blue
light. Thus, the present disclosure can adjust the white light
coordinates of the OLED panel, and affectively address the
problem of red shift of the existing OLED panel.

[0071] The technical solutions of the present disclosure
will be described in detail with reference to specific arrange-
ments.

[0072] First Arrangement

[0073] FIG. 2 is a schematic structural view of an OLED
panel according to a first arrangement of the present disclo-
sure. As shown in FIG. 2, the main structure of the OLED
panel of the arrangement includes a substrate 1, a driving
structure layer 2 disposed on the substrate 1, a light emitting
function layer 3 disposed on the driving structure layer 2,
and a thin film encapsulation layer 41. The light emitting
function layer 3 includes a red light emitting unit 33R, a
green light emitting unit 33G, and a white light emitting unit
33W which re arranged regularly. The three light emitting
units emit light by using organic light emitting materials.
The light exit side (or light emitting side) of the white light
emitting unit 33W is provided with a first blue color filter
layer 51.

[0074] In this arrangement, the first blue color filter layer
51 is disposed on a surface of the light emitting function
layer 3 facing the thin film encapsulation layer 41, that is, on
the light exit side surface of the light emitting function layer
3. The first blue color filter layer has a filtering function, and
only allows light in the blue band to pass through. Therefore,
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the white light emitted by the white light emitting unit 33W
is filtered by the first blue color filter layer, and the blue light
is filtered out and emitted outward. The blue light in
conjunction with the red light emitted from the light emitting
unit 33R and the green light emitted from the green light
emitting unit 33G realizes full-color display. As compared
with the prior art in which blue organic light emitting
materials are used to emit blue light, the white OLED+blue
CF structure is used as the blue light emitting unit for
generating blue light. Since the white organic light emitting
material and the color filter material have long service life,
even after long-term use, the amount of blue light will not
be reduced, and thus the color saturation of blue light can be
maintained. Accordingly, the arrangement can effectively
solve the problem of red shift of the OLED panel due to the
short service life of the blue organic light emitting material.
[0075] In this arrangement, an area of the first blue color
filter layer is greater than or equal to an area of the white
light emitting unit, and an orthographic projection of the first
blue color filter layer on the substrate includes (or covers) an
orthographic projection of the white light emitting unit on
the substrate. The term “orthographic projection” herein
refers to the projection generated when projections lines are
orthogonal to the projection plane. According to an exem-
plary arrangement, the area of the first blue color filter layer
is the same as the area of the white light emitting unit, and
the orthographic projection of the first blue color filter layer
on the substrate completely overlaps the orthographic pro-
jection of the white light emitting unit on the substrate.
[0076] The technical solution of the arrangement is further
described by the preparation process of the OLED panel of
this arrangement.

[0077] (1) First, a pattern of the driving structure layer 2
is prepared on the substrate 1, as shown in FIG. 3. The
substrate may be formed by a material with high light
transmittance, such as glass, quartz, polyolefin resin, poly-
ethylene naphthalate resin, polyimide resin, polyphthalic
plastic, or phenol resin. Alternatively, the substrate may be
formed by a treated polymer film after surface treating, for
example, a flexible material may be used as a substrate. The
driving structure layer includes Thin Film Transistors
(TFTs), and the structure and preparation process of the
driving structure layer are the same as those in existing
technologies. For example, the preparation process may be
as follows. First, the substrate is cleaned. Then, a gate
electrode, an insulating layer, an active layer, and source and
drain electrodes are sequentially formed on the substrate by
patterning processes. The TFTs may have a bottom gate
structure or a top gate structure, and may be amorphous
silicon (a-8i) TFTs or low temperature polysilicon (LTPS)
TFTs or oxide (Oxide) TFTs. The present disclosure do not
impose specific limitations on this.

[0078] (2) A pattern of the anode 31 is formed on the
substrate on which the aforementioned pattern is formed, as
shown in FIG. 4. Since the OLED panel of the present
arrangement has a top emission structure, the anode can be
made of a metal having high reflectivity, such as silver (Ag),
gold (Au), palladium (Pd), platinum (Pt), or the like, or an
alloy of these metals, or a composite layer of these metals.
In this arrangement, a composite layer structure of an indium
tin oxide (ITO) layer and a metal reflective layer, such as an
ITO layer/reflective layer/ITO layer, is used to form a
reflective anode, which has good conductivity, high reflec-
tivity, and good shape stability. Sex. Forming the anode
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having the composite layer structure includes sequentially
depositing a first transparent conductive layer, a metal layer,
and a second transparent conductive layer on the substrate
on which the foregoing pattern is formed to form a pattern
of the anode 31.

[0079] (3) A pattern of the pixel define layer 32 is formed
on the substrate on which the aforementioned patterns are
formed, as shown in FIG. 5. Forming the pattern of the pixel
define layer 32 includes coating a pixel defining thin film on
the substrate on which the foregoing patterns are formed,
and performing exposure development on the pixel defining
thin film by using a mask to form the pattern of the pixel
define layer 32. The pixel define layer 32 defines a plurality
of pixel regions exposing the light emitting regions. In this
arrangement, the pixel define layer may be formed by
polyimide, acrylic or polyethylene terephthalate, or may be
formed by chemical vapor deposition. In actual implemen-
tation, the pixel define layer may be formed first, and then
the anode is formed.

[0080] (4) Patterns of the organic light emitting layer and
the cathode 34 are formed on the substrate on which the
aforementioned patterns are formed, as shown in FIG. 6.
Forming the patterns of the organic light emitting layer and
the cathode includes sequentially depositing a red light
emitting layer, a green light emitting layer, and a white light
emitting layer by using a fine metal mask, and forming the
red light emitting unit 33R, the green light emitting unit
33G, and the white light emitting unit 33W in the pixel
regions, respectively; subsequently, forming a transparent
conductive material by evaporation, and forming a transpar-
ent cathode 34 on the red light emitting unit 33R, the green
light emitting unit 33G, and the white light emitting unit
33W. In practical implementation, the organic light emitting
layer may include a hole injection layer (HIL), a hole
transport layer (HTL), an electron blocking layer (EBL), an
emission layer (EML), a hole blocking layer (HBL), and an
electron transport layer. (ETL) and an electron injection
layer (EIL), the light layers include a red electrolumines-
cence material layer (REML), a green electroluminescence
material layer (GEML), and a white electroluminescence
material layer (WEML), and other structural forms may also
be used, and the present disclosure does not impose specific
limitations on this. As the transparent cathode, one of metal
materials, such as magnesium (Mg), silver (Ag), aluminum
(Al), copper (Cu), and lithium (L1), or an alloy of the above
metals may be used.

[0081] (5) A pattern of the first blue color filter layer 51 is
formed on the substrate on which the aforementioned pat-
terns are formed, as shown in FIG. 7. Forming the pattern of
the first blue color filter layer 51 includes depositing or
coating a blue photoresist film on the substrate on which the
above-mentioned patterns are formed, exposing and devel-
oping the blue photoresist film by using a mask, and forming
the pattern of the first blue color filter layer 51 on the cathode
34. The position of the first blue color filter layer 51
corresponds to the position of the white light emitting umt
33W. That is, the first blue color filter layer 51 of the present
arrangement is formed on the surface of the cathode 34 away
from the light emitting layer, that is, away from the light exit
side surface of the white light emitting unit 33W. The area
of the first blue color filter layer 51 is greater than or equal
to the area of the white light emitting unit 33W. According
to an exemplary arrangement, the area of the first blue color
filter layer 51 is the same as the area of the white light
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emitting unit 33W, and the orthographic projection of the
first blue color filter layer 51 on the substrate completely
coincides with the orthographic projection of the white light
emitting unit 33W on the substrate.

[0082] (6) The thin film encapsulation layer 41 is formed
on the substrate on which the aforementioned patterns are
formed, as shown in FIG. 2. Forming the thin film encap-
sulation layer 41 includes depositing a film layer of an
organic or inorganic composite material (such as tetrafluo-
roethylene, TFE) on the substrate on which the foregoing
patterns are formed. The film layer covers the entire sub-
strate to form a thin film encapsulation layer 41 for protect-
ing the OLED panel. Alternatively, the encapsulation layer
41 is called as an encapsulation cover plate. Till now, the
OLED panel structure of the arrangement is completed.
[0083] As can be seen from the above preparation pro-
cesses, the present arrangement proposes a structure in
which a white OLED+blue CF structure is used as a blue
light emitting unit that generates blue light. The white
organic light emitting material and the color film material
have a long service life, and even after a long time use, the
amount of the blue light will not be reduced, and thus the
color saturation of the blue light can be maintained. Thus,
the present arrangements can effectively solve the problem
of red shift of the OLED panel due to the short service life
of the blue organic light emitting material. In the existing
structure, blue organic light emitting material is used to emit
blue light. Since the blue organic light emitting material has
the shortest service life, a red shift problem occurs after
long-term use. In this arrangement, the color filter layer is
used to filter out the blue light from all white light emitted
by the white light emitting unit, rather than using the blue
organic light emitting material with short service life. As a
result, the amount of blue light and color saturation after
long-term use are maintained, which effectively solves the
problem of red shift of the existing OLED panel.

[0084] FIG. 8 is a light transmission spectrum diagram of
RGB of the first arrangement of the present disclosure. As
shown in FIG. 8, since the blue color filter layer only allows
light in the blue light band to pass through, the white light
emitting unit in conjunction with the first blue color filter
layer forms a blue light emitting unit that emits blue light.
The blue light emitted by the white light emitting unit and
the first blue color filter layer cooperates with the red light
emitted by the red light emitting unit and the green light
emitted by the green light emitting unit to finally realize full
color display. In this arrangement, considering that the blue
color saturation generated by the white OLED+blue CF
structure may be slightly insufficient, the area of the white
light emitting unit may be increased at the time of design,
and the area of the white light emitting unit may be set to be
larger than the area of the green light emitting unit, or larger
than the area of the red light emitting unit. For example, the
area of the red light emitting unit may be set as equal to the
area of the green light emitting unit, and the area of the white
light emitting unit may be set to be 105% to 130% of the area
of the green light emitting unit, and the area of the first blue
color filter layer is equal to the area of the white light
emitting unit.

[0085] Second Arrangement

[0086] FIG. 9 is a schematic structural view of an OLED
panel according to a second arrangement of the present
disclosure. As shown in FIG. 9, this arrangement is an
extension of the foregoing first arrangement. The main
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structure of the OLED panel includes a substrate 1, a driving
structure layer 2 disposed on the substrate 1, a light emitting
function layer disposed on the driving structure layer 2, and
a thin film encapsulation layer 41 covering the light emitting
function layer 3. The light emitting function layer 3 includes
ared light emitting unit 33R, a green light emitting unit 33G
and a white light emitting unit 33W which are regularly
disposed. The red light emitting unit 33R, the green light
emitting unit 33G and the white light emitting unit 33W
employ organic light emitting materials to emit light. A first
blue color filter layer 51 is disposed on the light exit side of
the white light emitting unit 33W. The first blue color filter
layer 51 is the same as that in the first arrangement described
above. A difference between the second arrangement and the
first arrangement is that the second arrangement further
includes a second blue color filter layer 52 disposed on the
light exit side of the green light emitting unit 33G The area
of the second blue color filter layer 52 is smaller than the
area of the green light emitting unit 33G the position of the
second blue color filter layer 52 corresponds to a partial area
of the green light emitting unit 33G and an orthographic
projection of the second blue color filter layer 52 on the
substrate falls with the orthographic projection of the green
light emitting unit 33G on the substrate. According to an
exemplary arrangement, the area of the second blue color
filter layer 52 is equal to 10% to 30% ofthe area of the green
light emitting unit 33G and is disposed on a side of the green
light emitting unit 33G adjacent to the white light emitting
unit 33W. Further, the orthographic projection of the edge of
the second blue color filter layer 52 adjacent to a side of the
white light emitting unit 33W on the substrate completely
coincides with the orthographic projection of the edge of the
green light emitting unit 33G adjacent to the side of the
white light emitting unit 33W on the substrate.

[0087] In the technical solution of the arrangement,
through the combination structure of white OLED+blue CF
and green OLED+blue CF, not only the red shift problem of
the OLED panel due to the short service life of the blue
organic light emitting material can be effectively solved, but
also the amount of blue light cab be increased to maintain
the color saturation of the OLED panel and adjust the white
light coordinates of the OLED panel. In this arrangement,
according to the principle that the green light spectrum
contains a part of the blue light band, a second blue color
filter layer having a relatively small area is disposed in a
partial region of the green light emitting unit, and when the
green light passes through the second blue color filter layer,
a part of the blue light band in the green light spectrum can
also passes through the second color filter layer to emit blue
light, which increases the amount of blue light, so that the
amount of blue light and blue color saturation are main-
tained after long-term use. Also, by adjusting the size of the
second blue color filter layer, the white light coordinates of
the OLED panel can be adjusted.

[0088] FIG. 10 is a light transmission spectrum diagram of
blue light and green light according to a second arrangement
of the present disclosure. As shown in FIG. 10, it can be seen
by comparing FIG. 8 and FIG. 10 that, because of the second
blue color filter layer having a relatively small area disposed
on a part of the region of the green light emitting unit, the
blue light band in the green light spectrum can pass through
the second color filter layer to emit blue light, which
increases the whole amount of blue light and thus is ben-
eficial to maintain the light quantity and color saturation of
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the blue light, is beneficial to improve the overall color
saturation of the OLED panel, and ensures the white light
coordinates of the OLED panel.

[0089] The processes of preparing the OLED panel in this
arrangement are substantially the same as that of the fore-
going first arrangement, except that when the color filter
layer pattern is formed, the first blue color filter layer and the
second blue color filter layer are simultaneously formed, the
position of the first blue color filter layer corresponds to the
position of the white light emitting unit, and the position of
the second blue color filter layer corresponds to the position
of a part of the green light emitting unit, and repeated details
are omitted here. In actual implementation, the first blue
color filter layer and the second blue color filter layer may
be independent patterns that are isolated from each other, or
may be an integrated pattern that is connected together.
[0090] Third Arrangement

[0091] FIG. 11 is a schematic structural view of an OLED
panel according to a third arrangement of the present dis-
closure. As shown in FIG. 11, this arrangement is an
extension of the foregoing first and second arrangements.
The main structure of the OLED panel includes a substrate
1, a driving structure layer 2 disposed on the substrate 1, a
light emitting function layer disposed on the driving struc-
ture layer 2, and an encapsulation structure. The light
emitting function layer includes a red light emitting unit
33R, a green light emitting unit 33G and a white light
emitting unit 33W which are disposed in order. The light exit
side of the white light emitting unit 33W is provided with a
first blue color filter layer 51, or the light exit side of the unit
33W is provided with the first blue color filter layer 51 and
the light exit side of the green light emitting unit 33G is
provided with a second blue color filter layer 52. A differ-
ence between the third arrangement and the above-described
first and second arrangements is that the encapsulation
structure in the first and second arrangements is imple-
mented in a thin film encapsulation scheme, and the encap-
sulation structure in the third arrangement is implemented in
a glass encapsulation scheme.

[0092] In this arrangement, the encapsulation structure
using the glass encapsulation scheme includes an array
substrate, an encapsulation (or package) substrate, and a
frame sealant. The first blue color filter layer 51 and the
second blue color filter layer 52 are disposed on a surface of
the encapsulation substrate 6 toward a side of the array
substrate, the encapsulation substrate 6 and the first blue
color filter layer 51 and the second blue color filter layer 52
disposed on the package substrate 6 forms an encapsulation
substrate. The substrate 1 and the driving structure layer 2
and the light emitting function layer disposed on the sub-
strate 1 form an array substrate. The array substrate and the
encapsulation substrate are packaged into an OLED panel by
a frame sealant 7. This arrangement can also achieve the
technical effects which cha be achieved by the foregoing first
and second arrangements. According to an exemplary
arrangement, the patterns of the first blue color filter layer
and the second blue color filter layer may also be disposed
on the light emitting function layer of the array substrate.
[0093] The processes of preparing the OLED panel in this
arrangement are similar to that of the foregoing first and
second arrangements, except that the array substrate and the
encapsulation substrate are separately prepared in this
arrangement. The processes of preparing the array substrate
are the same as the preparation blocks (1) to (4) of the

May 23, 2019

foregoing first arrangement, and details are not described
herein again. The processes of preparing the encapsulation
substrate include depositing or coating a blue photoresist
film on the encapsulation substrate, exposing and develop-
ing the blue photoresist film by using a mask to form a
pattern of the first blue color filter layer on the package
substrate, or to form patterns of the first blue color filter layer
and the second blue color filter layer on the substrate. The
cell and encapsulation process include applying a sealant on
the encapsulation substrate or the array substrate, and
enabling the encapsulation substrate and the array substrate
to be close to each other for alignment and pressing under
vacuum conditions, and curing and hardening the frame
sealant by ultraviolet curing and/or heat curing.

[0094] Fourth Arrangement

[0095] Based on the technical ideas of the foregoing first,
second and third arrangements, the present disclosure also
provides a solution for delaying the occurrence of the red
shift problem. FIG. 12 is a schematic structural view of an
OLED panel according to a fourth arrangement of the
present disclosure. As shown in FIG. 12, the main structure
of the OLED panel of the present arrangement includes a
substrate 1, a driving structure layer 2 disposed on the
substrate 1, a light emitting function layer disposed on the
driving structure layer 2, and an encapsulation structure. The
light emitting function layer includes a red light emitting
unit 33R, a green light emitting unit 33G, and a blue light
emitting unit 33B arranged regularly. The red light emitting
unit 33R, the green light emitting unit 33G, and the blue
light emitting unit 33B emit light by using organic light
emitting materials. A light exit side of the green emitting umt
33G is provided with a second blue color filter layer 52. The
area of the second blue color filter layer 52 is smaller than
the area of the green light emitting unit 33G, the position of
the second blue color filter layer 52 corresponds to a partial
area of the green light emitting unit 33G, and an ortho-
graphic projection of the second blue color filter layer 52 on
the substrate falls within an orthographic projection of the
green light emitting unit 33G on the substrate. According to
an exemplary arrangement, the area of the second blue color
filter layer 52 is equal to 10% to 30% of the area of the green
light emitting unit 33G, and is disposed on a side of the
green light emitting unit 33G adjacent to the white light
emitting unit 33W. Further, the orthographic projection of
the edge of the second blue color filter layer 52 adjacent to
the side of the white light emitting unit 33W on the substrate
completely coincides with the orthographic projection of the
edge of the green light emitting unit 33G adjacent to the side
of the white light emitting unit 33W on the substrate.

[0096] Aiming at the problem that red shift occurs in the
OLED panel due to the short service life of the blue organic
light emitting material existing in the prior art, this arrange-
ment proposes a technical solution for delaying the occur-
rence of the red shift using the green OLED+blue CF
structure. In this arrangement, based on the principle that the
green light spectrum contains a part of the blue light band,
a second blue color filter layer having a relatively small area
is disposed in a part of the region of the green light emitting
unit. When the green light passes through the second blue
color filter layer, a part of the blue light band in the green
light spectrum is transmitted, so that the amount and the
color saturation of blue light can be maintained even after a
long period of use. Generally, the efficiency and lifetime of
the green organic light emitting material is much higher than
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that of the blue organic light emitting material, and thus even
if the amount of blue light emitted by the blue organic light
emitting material is reduced after long-term use, blue light
can be filtered out from a part of the green light, thus making
compensation to the reduction of the blue light emitted by
the blue organic light emitting material. In this way, the
whole amount of the blue light is not reduced, and thus the
entire lifetime of the blue light is extended. The technical
solution of the arrangement can not only maintain the
amount and the color saturation of the blue light after long
time use and delay the occurrence of the red shift, but also
can adjust the white light coordinates of the OLED panel by
adjusting the size of the second blue color filter layer.
[0097] In this arrangement, the encapsulation structure
may be a thin film encapsulation structure or a glass encap-
sulation structure. The processes of preparing the OLED
panel in this arrangement are similar to that of the previous
arrangement, except that when the organic light emitting
layer pattern is formed, the red organic light emitting
material, the green organic light emitting material and the
blue organic light emitting material are sequentially evapo-
rated to form in the pixel regions the red light emitting unit
33R, the green light emitting unit 33G, and the blue sub-
pixel 33B. Repeated descriptions are omitted here.

[0098] Fifth Arrangement

[0099] In the foregoing first to third arrangements,
descriptions regarding OLED panel having the top emission
structure are provided. In fact, the technical solutions of the
present disclosure can also be applicable to a bottom emis-
sion structure. FIG. 13 is a schematic structural view of an
OLED panel according to a fifth arrangement of the present
disclosure. As shown in FIG. 13, the main structure of the
OLED panel of the present arrangement includes a substrate
1, a driving structure layer 2 disposed on the substrate 1, a
light emitting function layer disposed on the driving struc-
ture layer 2, and an encapsulation structure. The light
emitting function layer includes a red light emitting unit
33R, a green light emitting unit 33G, and a white light
emitting unit 33W which are sequentially disposed. The red
light emitting unit 33R, the green light emitting unit 33G,
and the white light emitting unit 33W emit light by using
organic light emitting materials. A light exit side of the white
light emitting unit 33W is provided with a first blue color
filter layer 51, or the light exit side of the white light emitting
unit 33W is provided with the first blue color filter layer 51
and a light exit side of the green light emitting unit 33G is
provided with a second blue color filter layer 52. The first
blue color filter layer 51 and the second blue color filter layer
52 are disposed on the surface of the substrate 1 facing the
light emitting function layer 3, or on the surface of the
driving structure layer 2 facing the light emitting function
layer 3, or disposed inside the driving structural layer 2.
Since the OLED panel of the arrangement is a bottom
emission structure, the cathode can be made of a metal
having high reflectivity, or a metal alloy, or a metal com-
posite layer, such as 1TO layer/reflective layer/ITO layer,
and the anode is made of a transparent material. Other
structures and preparation processes are the same as that of
the foregoing first to third arrangements, and details are not
described herein again.

[0100] Also, the aforementioned fourth arrangement for
the top emission structure is also applicable to the bottom
emission structure. The light emitting function layer
includes a red light emitting unit, a green light emitting unit,
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and a blue sub-pixel that are regularly arranged and emit
light by using organic light emitting materials. A light exit
side of the green light emitting unit is provided with a
second blue color filter layer. The second blue color filter
layer is disposed on the surface of the substrate facing the
light emitting function layer, or on the surface of the driving
structure layer facing the light emitting function layer, or
disposed inside the driving structure layer. Obviously, the
present arrangement can be extended to a double-side emis-
sion structure by combining the present arrangement with
the foregoing first to fourth arrangements.

[0101]

[0102] Based on the technical ideas of the foregoing
arrangements, an arrangement of the present disclosure
further provides a method for manufacturing an OLED
panel. FIG. 14 is a flow chart of a method for manufacturing
an OLED panel according to an arrangement of the present
disclosure. As shown in FIG. 14, the method for manufac-
turing an OLED panel includes the following blocks.

[0103] In S1, a light emitting function layer is formed on
the substrate. The light emitting function layer includes a
first light emitting unit, a second light emitting unit, and a
third light emitting unit. The first light emitting unit, the
second light emitting unit, and the third light emitting unit
emit light of three colors.

[0104] In S2, a color filter layer is formed on a light exit
side of at least one of the light emitting units. The color filter
layer filters out blue light from the light emitted by the at
least one of light emitting units.

[0105] In one arrangement, the first light emitting unit is
a red light emitting unit, the second light emitting unit is a
green light emitting unit, and the third light emitting unit is
a white light emitting unit. S2 includes forming a first blue
color filter layer on a light exit side of the white light
emitting unit to filter out the blue light from all white light
emitted by the white light emitting unit.

[0106] In another arrangement, the first light emitting unit
is a red light emitting unit, the second light emitting unit is
a green light emitting unit, and the third light emitting umt
is a white light emitting unit. S2 includes forming a first blue
color filter layer on a light exit side of the white light
emitting unit to filter out the blue light from all white light
emitted by the white light emitting unit, and forming a
second blue color filter layer on a light exit side of the green
light emitting unit to filter out the blue light from a part of
green light emitted by the green light emitting unit.

[0107] Instill another arrangement, the first light emitting
unit is a red light emitting unit, the second light emitting unit
is a green light emitting unit, and the third light emitting unit
is a blue light emitting unit. S2 includes forming a second
blue color filter layer on a light exit side of the green light
emitting unit to filter out the blue light from a part of green
light emitted by the green light emitting unit.

[0108] According to an exemplary arrangement, the area
of the first blue color filter layer is greater than or equal to
the area of the white light emitting unit, and an orthographic
projection of the first blue color filter layer on the substrate
includes an orthographic projection of the white light emit-
ting unit on the substrate. The area of the second blue color
filter layer is smaller than the area of the green light emitting
unit, and an orthographic projection of the second blue color
filter layer on the substrate is located within an orthographic
projection of the green light emitting unit on the substrate.

Sixth Arrangement
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The area of the second blue color filter layer is 10% to 30%
of the area of the green light emitting unit.
[0109] In addition, the method for fabricating an OLED
panel further forming an encapsulation structure, which may
be a thin film encapsulation structurer or a glass encapsu-
lation structure. When the thin film encapsulation is adopted,
the first blue color filter layer is formed on the light emitting
surface of the cathode in the white light emitting unit, and
the second blue color filter layer is formed on the light
emitting surface of the cathode in the green light emitting
unit. When the glass encapsulation is used, the first blue
color filter layer is formed on a surface of the encapsulation
substrate facing a side of the white light emitting unit, the
position of the first blue color filter layer corresponds to the
entire area where the white light emitting unit is located; the
second blue color filter layer is formed on a surface of the
encapsulation substrate toward the green light emitting unit,
and the position of the green light emitting unit corresponds
to a part of the region where the green light emitting unit is
located.
[0110] Seventh Arrangement
[0111] An arrangement of the present disclosure further
provides an OLED display device, including the OLED
panel as described in the foregoing arrangements. The
OLED display device can be any product or component
having a display function, such as a mobile phone, a tablet
computer, a television, a display, a notebook computer, a
digital photo frame, a navigator, and the like.
[0112] In the description of the arrangements of the pres-
ent disclosure, it is to be understood that the terms “middle”,
“upper”, “lower”, “front”, “back”, “vertical”, “horizontal”,
“top”, “bottom”, “inside™, “outside” and the like indicate the
orientation or positional relationship based on the orienta-
tion or positional relationship shown in the drawings. Such
terms are used merely for the convenience of the description
of the present disclosure, rather than indicating or implying
that the devices or components described herein need to
have a particular orientation, or need to be manufactured in
a particular orientation or operation, and the descriptions
using the above terms should not be construed as limiting the
present disclosure.
[0113] In the description of the arrangements of the pres-
ent disclosure, the terms “installation”, “connected”, and
“coupled” should be understood broadly, and may be, for
example, a fixed connection or a removable or detachable
connection, or an integral connection; may be a mechanical
connection or electrical connection; may be a direct con-
nection, or may be an indirect connection through an inter-
mediate medium, or may be internal communication
between the two elements. The specific meaning of the
above terms in the present disclosure can be understood by
those skilled in the art depending on specific contexts.
[0114] While the arrangements of the present disclosure
have been described above, the described arrangements are
merely for the purpose of understanding the present disclo-
sure and are not intended to limit the present disclosure. Any
modifications and variations in the form and details of the
arrangements may be made by those skilled in the art
without departing from the spirit and scope of the present
disclosure. The scope of the present disclosure is defined by
appended claims.

What is claimed is:

1. An organic light emitting diode panel, comprising a
light emitting function layer disposed on a substrate,
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wherein the light emitting function layer comprises a first
light emitting unit, a second light emitting unit, and a third
light emitting unit, the first light emitting unit, the second
light emitting unit, and the third light emitting unit emit light
of three colors, a light exit side of at least one of the first light
emitting unit, the second light emitting unit, and the third
light emitting unit emits light is provided with a color filter
layer that filters out blue light from light emitted by the at
least one of the first light emitting unit, the second light
emitting unit, and the third light emitting unit.

2. The organic light emitting diode panel according to
claim 1, wherein:

the first light emitting unit is a red light emitting unit, the

second light emitting unit is a green light emitting unit,
and the third light emitting unit is a white light emitting
unit; and

the color filter layer comprises a first blue color filter layer

disposed on a light exit side of the white light emitting
unit to filter out the blue light from all white light
emitted by the white light emitting unit.

3. The organic light emitting diode panel according to
claim 1, wherein:

the first light emitting unit is a red light emitting unit, the

second light emitting unit is a green light emitting unit,
and the third light emitting unit is a white light emitting
unit; and

the color filter layer comprises a first blue color filter layer

and a second blue color filter layer, the first blue color
filter is disposed on a light exit side of the white light
emitting unit to filter out the blue light from all white
light emitted by the white light emitting unit, and the
second blue color filter layer is disposed on a light exit
side of the green light emitting unit to filter out the blue
light from a part of green light emitted by the green
light emitting unit.

4. The organic light emitting diode panel according to
claim 1, wherein:

the first light emitting unit is a red light emitting unit, the

second light emitting unit is a green light emitting unit,
and the third light emitting unit is a blue light emitting
unit; and

the color filter layer comprises a second blue color filter

layer disposed on a light exit side of the green light
emitting unit to filter out the blue light from a part of
green light emitted by the green light emitting unit.

5. The organic light emitting diode panel according to
claim 2, wherein an area of the first blue color filter layer is
greater than or equal to an area of the white light emitting
unit, and an orthographic projection of the first blue color
filter layer on the substrate comprises an orthographic pro-
jection of the white light emitting unit on the substrate.

6. The organic light emitting diode panel according to
claim 3, wherein an area of the first blue color filter layer is
greater than or equal to an area of the white light emitting
unit, and an orthographic projection of the first blue color
filter layer on the substrate comprises an orthographic pro-
jection of the white light emitting unit on the substrate.

7. The organic light emitting diode panel according to
claim 3, wherein an area of the second blue color filter layer
is smaller than an area of the green light emitting unit, and
an orthographic projection of the second blue color filter
layer on the substrate falls within an orthographic projection
of the green light emitting unit on the substrate.
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8. The organic light emitting diode panel according to
claim 4, wherein an area of the second blue color filter layer
is smaller than an area of the green light emitting unit, and
an orthographic projection of the second blue color filter
layer on the substrate falls within an orthographic projection
of the green light emitting unit on the substrate.

9. The organic light emitting diode panel according to
claim 7, wherein an area of the second blue color filter layer
is 10% to 30% of an area of the green light emitting unit.

10. The organic light emitting diode panel according to
claim 1, further comprising an encapsulation structure;

wherein the encapsulation structure is a thin film encap-

sulation structure, each of the first light emitting unit,
the second light emitting unit, and the third light
emitting unit includes an anode, a cathode and a light
emitting layer between the anode and the cathode, and
the color filter layer is disposed on a surface of the
cathode away from the light emitting layer; or

the encapsulation structure is a glass encapsulation struc-

ture, and the color filter layer is disposed on an encap-
sulation substrate or on a surface of the cathode away
from the light emitting layer.

11. An organic light emitting diode display device, com-
prising an organic light emitting diode panel;

wherein organic light emitting diode panel comprises a

light emitting function layer disposed on a substrate,
the light emitting function layer comprises a first light
emitting unit, a second light emitting unit, and a third
light emitting unit, the first light emitting unit, the
second light emitting unit, and the third light emitting
unit emit light of three colors, a light exit side of at least
one of the first light emitting unit, the second light
emitting unit, and the third light emitting unit is pro-
vided with a color filter layer that filters out blue light
from light emitted by the at least one of the first light
emitting unit, the second light emitting unit, and the
third light emitting unit.

12. A method for manufacturing an organic light emitting
diode panel, comprising:

forming a light emitting function layer on a substrate,

wherein the light emitting function layer comprises a
first light emitting unit, a second light emitting unit, and
a third light emitting unit, and the first light emitting
unit, the second light emitting unit, and the third light
emitting unit emit light of three colors; and

forming a color filter layer on a light exit side of at least

one of the first light emitting unit, the second light
emitting unit, and the third light emitting unit to filter
out blue light from light emitted by the at least one of
the first light emitting unit, the second light emitting
unit, and the third light emitting unit.

13. The method according to claim 12, wherein:

the first light emitting unit is a red light emitting unit, the

second light emitting unit is a green light emitting unit,
and the third light emitting unit is a white light emitting
unit; and

forming a color filter layer on a light exit side of at least

one of the first light emitting unit, the second light
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emitting unit, and the third light emitting unit to filter
out blue light from light emitted by the at least one of
the first light emitting unit, the second light emitting
unit, and the third light emitting unit, comprises: form-
ing a first blue color filter layer on a light exit side of
the white light emitting unit to filter out the blue light
from all white light emitted by the white light emitting
unit.
14. The method according to claim 12, wherein:

the first light emitting unit is a red light emitting unit, the
second light emitting unit is a green light emitting unit,
and the third light emitting unit is a white light emitting
unit; and
forming a color filter layer on a light exit side of at least
one of the first light emitting unit, the second light
emitting unit, and the third light emitting unit to filter
out blue light from light emitted by the at least one of
the first light emitting unit, the second light emitting
unit, and the third light emitting unit, comprises:

forming a first blue color filter layer on a light exit side of
the white light emitting unit to filter out the blue light
from all white light emitted by the white light emitting
unit, and forming a second blue color filter layer on a
light exit side of the green light emitting unit to filter
out the blue light from a part of green light emitted by
the green light emitting unit.

15. The method according to claim 12, wherein:

the first light emitting unit is a red light emitting unit, the

second light emitting unit is a green light emitting unit,
and the third light emitting unit is a blue light emitting
unit; and
forming a color filter layer on a light exit side of at least
one of the first light emitting unit, the second light
emitting unit, and the third light emitting unit to filter
out blue light from light emitted by the at least one of
the first light emitting unit, the second light emitting
unit, and the third light emitting unit, comprises:

forming a second blue color filter layer on a light exit side
of the green light emitting unit to filter out the blue light
from a part of green light emitted by the green light
emitting unit.

16. The method according to claim 14, wherein an area of
the first blue color filter layer is greater than or equal to an
area of the white light emitting unit, and an orthographic
projection of the first blue color filter layer on the substrate
comprises an orthographic projection of the white light
emitting unit on the substrate;

an area of the second blue color filter layer is smaller than

an area of the green light emitting unit, and an ortho-
graphic projection of the second blue color filter layer
on the substrate falls within an orthographic projection
of the green light emitting unit on the substrate.

17. The method according to claim 16, wherein an area of
the second blue color filter layer is 10% to 30% of an area
of the green light emitting unit.
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