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(54) DISPLAY PANEL AND DISPLAY DEVICE

(57)  Adisplay panel and a display device are provid-
ed, the display panel include a substrate (10), an EL dis-
play unit group (20) and afilter layer (30). The EL display
unit group (20) is disposed on one side of the substrate
(10), the EL display units (20) includes a plurality of EL
display units (21) for emitting light of different colors; the
filter layer (30) is disposed on a light emitting side of the

30

EL display unit (21), thefilter layer (30) includes a plurality
of filters (31) allowing lights of different colors to pass
through, a light emitted from the EL display unit (21) has
a color same as a color of a light allowed to pass through
the filter (31) disposed on the light emitting side of the
EL display unit (21).
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application is based on and claims
priority to Chinese Application No.201810029319.5, filed
on January 11, 2018, entire contents of which is hereby
incorporated by reference.

TECHNICAL FIELD

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

BACKGROUND

[0003] Organic electroluminescent Device (OLED)
has many advantages such as self-luminous, fast re-
sponse, high brightness, thin size and the like with re-
spect to a liquid crystal display device, which is consid-
ered to be the next-generation mainstream display tech-
nology, especially its bendable and flexible features
make OLED the first choice for flexible displays.

[0004] OLED is a current injection type EL display de-
vice and has a sandwich structure composed of an an-
ode, an emitting layer (EML for short) and an cathode.
After power-on, the holes on the anode and the charge
on the cathode are combined at the emitting layer so as
to release the energy. The energy is transferred to the
molecules of the organic emitting material, such that the
molecules of the organic emitting material could transi-
tion from the ground state to the excited state. The excited
molecules under very unstable excited state return to the
ground state from the excited state, and the process of
radiative transition produces luminescence. The OLED
includes a metal layer (for example, the metal layer may
be a cathode, or a reflecting layer between the anode
and the substrate in the top-emitting OLED, etc., an an-
ode in the top-emitting OLED), and a large amount of
metal on the surface of the OLED has a high reflectivity
to ambient light, and the reflected light will affect the dis-
play effect of the OLED.

SUMMARY

[0005] A display panel and a display device are pro-
vided in embodiments of the present disclosure, which
can solve the problem of OLED having a large thickness
and is not conducive to flexible bending due to the setting
of a circular polarizer to block reflection in the relevant
OLED.

[0006] Forthe above purposes, the following technical
scheme is used in embodiments of the present disclo-
sure.

[0007] In an aspect of an embodiment of the present
disclosure, a display panel is provided, including: a sub-
strate; a EL display unit group and a filter layer. The EL
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display unit group is disposed on one side of the sub-
strate, the EL display units include a plurality of EL display
units for emitting light of different colors. The filter layer,
disposed on a light emitting side of the EL display unit,
the filter layer includes a plurality of filters allowing lights
of different colors to pass through, a light emitted from
the EL display unit has a color same as a color of a light
allowed to pass through the filter disposed on the light
emitting side of the EL display unit.

[0008] Based on one embodiment, a color defining
structure is provided between the adjacent filters, the
color defining structure is used for defining adjacent two
filters.

[0009] Based on one embodiment, the color defining
structure includes black matrix; or the color defining
structure is formed by edges of two adjacent filters over-
lapped with each other.

[0010] Based on one embodiment, the filter layer is
carried by the substrate; the EL display unit is encapsu-
lated by an encapsulating film layer.

[0011] Based on one embodiment, the filter layer is
provided on a side of the EL display unit facing away from
the substrate.

[0012] Based on one embodiment, the display panel
further includes a touch structure, the touch structure is
disposed in the display panel, and a projection of the
touch structure on the substrate is located within a pro-
jection range of the color defining structure on the sub-
strate.

[0013] Based on one embodiment, the touch structure
includes a plurality of first touch electrodes parallel to
each other and a plurality of second touch electrodes
parallel to each other, the a plurality of first touch elec-
trodes and the second touch electrodes are crossed and
insulated from each other.

[0014] Based on one embodiment, the second touch
electrodes includes a plurality of second sub-touch elec-
trodes spaced apart from the first touch electrodes and
parallel at the same layer with the first touch electrodes,
the second sub-touch electrodes are connected by a
bridge, and the bridge and the first touch electrodes are
insulated from each other by providing an insulating layer
or an insulating pattern.

[0015] Basedon one embodiment, the first touch elec-
trode and the second touch electrode are insulated from
each other by the color defining structure.

[0016] Based onone embodiment, a pixel defining lay-
er including a plurality of openings is further disposed on
the substrate, the EL display unit is disposed at the open-
ing, the pixel defining layer is made of a light shielding
material.

[0017] Based on one embodiment, a spacer is further
disposed on the pixel defining layer, and a top surface
area of the spacer is larger than a bottom surface area.
[0018] Based on one embodiment, a color defining
structure is disposed between the adjacent filters, the
color defining structure includes a black matrix; and a
projection of the black matrix on the substrate corre-
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sponds to a projected position of the pixel defining layer
on the substrate.

[0019] Based on one embodiment, the EL display unit
is encapsulated by an encapsulating film layer, a buffer
layer is further provided between the touch structure and
the encapsulating film layer.

[0020] Based on one embodiment, a protective layer
is further disposed on a side of the filter layer away from
the EL display unit; the protective layer is adhered and
fixed to a touch operation surface of the touch structure
through optically transparent adhesive or pressure sen-
sitive adhesive. Wherein, the protective layer is config-
ured to have one or more layers.

[0021] In another aspect of an embodiment of the
presentdisclosure, a display device is provided, including
the display panel of any of the above.

[0022] Embodiments of the present disclosure provide
adisplay panel and a display device including a substrate
and a plurality of EL display unit groups provided on the
substrate, the EL display unit group includes a plurality
of EL display units for emitting light of different colors, a
filter layer is provided on a light emitting side of the EL
display unit, and thefilter layer includes a plurality of filters
allowing lights of different colors to pass through, the EL
display unit emits a same color as the color of light al-
lowed to pass through the filter provided on the light emit-
ting side of the EL display unit. The filter layer composed
of the filter corresponding to the color of the EL display
unitis provided on the light emitting side of the EL display
unit, so that the natural light incident from the light emit-
ting side firstly enters inside of the display panel through
the filter layer. Only a large amount of light can be filtered
through the filter layer of a single color of light, and a
small part of the light entering the inside of the display
panel loses a part of the light through the reflection of the
metal material inside the display panel and the micro-
cavity of the light-emitting unit, and again passes through
the filter layer, the reflected light is filtered by the filter
layer again, thereby further reducing the intensity of the
reflected light, so that the intensity of the reflected light
is very small, so that it is no longer necessary to provide
a circular polarizer in the display panel to reduce the re-
flection. The effect of thinning the thickness of the display
panel is achieved. When the display panel of the embod-
iment of the presentdisclosure is used for flexible display,
the thinned display panel is easily bent, and the folding
function is facilitated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to more clearly explain the technical
solutions in the embodiments of the present disclosure
or the related art, the drawings to be used in the embod-
iments or the related art description will be briefly de-
scribed below. Obviously, the drawings in the following
description are only some of the embodiments of the
presentdisclosure, and those skilled in the art can obtain
other drawings based on these drawings without any cre-
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ative work.

FIG. 1 is a first schematic view illustrating a hierar-
chical structure of a display panel according to an
embodiment of the present disclosure;

FIG. 2 is a second schematic view illustrating a hi-
erarchical structure of a display panel according to
an embodiment of the present disclosure;

FIG. 3 is a third schematic view illustrating a hierar-
chical structure of a display panel according to an
embodiment of the present disclosure;

FIG. 4 is a fourth schematic view illustrating a hier-
archical structure of a display panel according to an
embodiment of the present disclosure;

FIG. 5 is a fifth schematic view illustrating a hierar-
chical structure of a display panel according to an
embodiment of the present disclosure;

FIG. 6 is a sixth schematic view illustrating a hierar-
chical structure of a display panel according to an
embodiment of the present disclosure;

FIG. 7 is a first schematic view illustrating a panel
structure of a display panel according to an embod-
iment of the present disclosure;

FIG. 8 is a first cross-sectional view taken along the
fold line A1-A2-A3-A4-A5-A6 of FIG. 7;

FIG.9is a second schematic view illustrating a panel
structure of a display panel according to an embod-
iment of the present disclosure;

FIG. 10 is a first cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 11is a second cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 12a is a third cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 12b is a fourth cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 12c is a fifth cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 12d is a sixth cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 13 is aseventh cross-sectional view taken along
the fold line B-B of FIG. 9;

FIG. 14 is a seventh schematic view illustrating a
hierarchical structure of a display panel according to
an embodiment of the present disclosure;

FIG. 15is a second cross-sectional view taken along
the fold line A1-A2-A3-A4-A5-A6 of FIG. 7;

FIG. 16 is an eighth schematic view illustrating a hi-
erarchical structure of a display panel according to
an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0024] The technical solutions in the embodiments of
the present disclosure are clearly and completely de-
scribed in the following with reference to the accompa-
nying drawings in the embodiments of the present dis-
closure. Itis obvious that the described embodiments are
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only a part of the embodiments of the present disclosure,
and not all of the embodiments. All other embodiments
obtained by a person of ordinary skill in the art based on
the embodiments of the present disclosure without de-
parting from the inventive scope are the scope of the
disclosure.

[0025] Intherelated art, acircular polarizeris generally
provided on the light-emitting surface side of the OLED
to reduce reflection. The ambient light incident from the
light-emitting surface of the OLED passes through the
circular polarizer and is converted into left-handed (right-
handed) circularly polarized light, the left-handed (right-
handed) circularly polarized light is reflected by the metal
layer on the OLED, and the reflected circularly polarized
light is right-handed (left-handed), which cannot be emit-
ted through the circular polarizer, thereby reducing the
reflection phenomenon of natural light on the OLED.
[0026] However, since the thickness of the circular po-
larizer itself is large and provided in the OLED, itis difficult
to avoid that the thickness of the entire OLED is large,
and the modulus of elasticity is large, and the brittleness
is high, which is disadvantageous to the flexibility and
flexibility and bendability of the flexible OLED.

[0027] An embodiment of the present disclosure pro-
vides a display panel, as shown in FIG. 1, including a
substrate 10 and an EL (electroluminescent) display unit
group 20 provided on the substrate 10. The EL display
unit group 20 includes a plurality of EL display units 21
for emitting light of different colors. A filter layer 30 is
disposed on the light emitting side of the EL display unit
21, which includes a plurality of filters 31 for allowing light
of different colors to pass through, and light emitted from
the EL display unit 21 has a color same as the color of
light allowed to pass through the filter 31 disposed on the
light emitting side of the EL display unit 21.

[0028] It should be noted that, firstly, the a plurality of
EL display unit groups 20 provided on the substrate 10
includes a plurality of EL display units 21 for emitting light
of different colors, wherein, in the embodiment of the
present disclosure, the number of EL display units 21
constituting the EL display unit group 20, and the respec-
tive emitting colors of the a plurality of EL display units
21 are not specifically limited. For example, the display
panel may be an RGB color display. As shown in FIG. 1,
the EL display unit group 20 is composed of three EL
display units 21 which include a red light-emitting EL dis-
play unit 21, a green light-emitting EL display unit 21 and
a blue light-emitting EL display unit 21. Alternatively, the
display panel may also be an RGBW color display. As
shown in FIG. 2, the EL display unit group 20 is composed
of four EL display units 21 which include the an red light-
emitting EL display unit 21, a green light-emitting EL dis-
play unit 21, a blue light-emitting EL display unit 21 and
a white light-emitting EL display unit 21. Alternatively, the
EL display unit group 20 composed of a plurality of other
EL display units 21 emitting light of different colors may
be used as long as the color display of the display panel
can be realized.
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[0029] Secondly, as shownin FIG. 1, the filter layer 30
provided on the light-emitting side of the EL display unit
21 includes a plurality of filters 31 through which light of
different colors is allowed to pass, and the filter 31 is
provided correspondingly on the light emitting side of the
each EL display unit 21. Wherein, the filter 31 needs to
allow the light of a corresponding color emitted from the
EL display unit 21 under the projection of the filter 31
(below the projection as shown in the positional relation-
ship in FIG. 1). Therefore, the light emitted from the EL
display unit 21 has a color same as the color of light
allowed to pass through the filter 31 disposed on the light
emitting side of the EL display unit21. By way of example,
when the EL display unit group 20 is composed of the
red light-emitting EL display unit 21, the green light -emit-
ting EL display unit 21, and the blue-emitting EL display
unit 21. The filter 31 provided on the light-emitting side
of the red light-emitting EL display unit 21 is a red filter
31, that is, only red light is allowed to pass through. Sim-
ilarly, the filter 31 provided on the light-emitting side of
the green light-emitting EL display unit 21 is a green filter
31, that is, only green light is allowed to pass through.
The filter 31 provided on the light-emitting side of the blue
light-emitting EL display unit 21 is a blue filter 31, that is,
only blue light is allowed to pass through. When the EL
display unit 20 further includes a white light-emitting EL
display unit 21, the filter 31 provided on the light-emitting
side of the white light-emitting EL display unit 21 is a
transparent filter 31, that is, white light mixed with a va-
riety of light is allowed to pass through.

[0030] Thirdly, the correspondence between the EL
display unit 21 and the filter 31 corresponding thereto is
as long as the light emitted from the EL display unit 21
can be passed through the corresponding filter 31, and
it is not strictly limited in the embodiment of the present
disclosure that the shape is completely corresponding.
Wherein, the boundary of the projection the filter 31 on
the EL display unit 21 has a size slightly smaller than the
size of the EL display unit 21 or slightly larger than the
size of the EL display unit 21.

[0031] Fourth, the EL display unit 21 includes an an-
ode, a cathode, and a light-emitting layer between the
anode and the cathode. The light-emitting layer includes
an organic light-emitting layer or a quantum dot light-
emitting layer or the like according to the principle of light
emission. The organic light-emitting layer will be de-
scribed as an example. For the EL display device, ac-
cording to the light-emitting direction, it can be further
divided into two kinds of top light emission and bottom
light emission. Those skilled in the art should know that
the different between the top light emission and the bot-
tom light emission only lies in the positional relationship
of the cathode and the anode with respect to the light-
emitting layer. The principle of light emission is the same.
The following is an example of top light emission. In gen-
eral, at least the metal anode in the EL display unit 21
and the reflective layer located between the anode and
the substrate are prone to external natural light reflection
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phenomenon.

[0032] Fifth, the material of the substrate 10 in the em-
bodiment of the present disclosure is not specifically lim-
ited. It may be a glass substrate or a flexible substrate.
When the substrate 10 in the embodiment of the present
disclosure is the flexible substrate, the function of bend-
ing or even folding may be facilitated. Wherein, those
skilled in the art should know that the substrate 10 shown
in FIG. 1 includes at least a flexible or glass substrate
body and a backplane and a protective component there-
of, fabricated on the substrate, for driving the EL display
unit group 20 to be light-emitting, wherein, for example,
the backplane may be an LTPS backplane, an Oxide
backplane, or an organic TFT backplane. The protective
component is adhered to the substrate 10 by a pressure
sensitive adhesive or an optical transparent adhesive.
The protective component may be made of polyimide
(PI), polyethylene terephthalate (PET), polyethylene
naphthalate (PEN), polyurethane (PU), polycarbonate
(PC), and the like.

[0033] Sixth, in the embodiment of the present disclo-
sure, the encapsulation mode of the display panel may
be thin film or cover panel encapsulation, which is not
limited thereto. In particular, the display panel may be
encapsulated by thin film after the EL display unit group
20 is completed formed on the substrate 10. Or, the dis-
play panel may be encapsulated by the cover panel.
[0034] Embodiments of the present disclosure provide
a display panel including a substrate and a EL display
unit group disposed on the substrate, the EL display unit
group includes a plurality of EL display units for emitting
light of different colors, a filter layer is disposed on a light
emitting side of the EL display unit, and the filter layer
includes a plurality of filters through which light of different
colors is allowed to pass, the light emitted from the EL
display unit emits has a color same as the color of light
allowed to pass through the filter disposed on the light
emitting side of the EL display unit. The filter layer is
composed of the filters having color corresponding to the
color of the light emitted from the EL display unit, and is
disposed on the light emitting side of the EL display unit,
so that the external natural light incident from the light
emitting side firstly enters into the internal of the display
panel through the filter layer. A large amount of light will
be filtered through the filter layer through which only light
of a single color could pass, and a small part of the light
entering into the internal of the display panel is reflected
by the metal material in the display panel and the micro-
cavity of the light-emitting unit with a part of the light lost,
when again passing through the filter layer, the reflected
light is filtered by the filter layer again, thereby further
reducing the intensity of the reflected light, so that the
intensity of the reflected light is very small, Therefore,
the effect of thinning the thickness of the display panel
could be achieved without providing a circular polarizer
in the display panel anymore.. When the display panel
of the embodiment of the present disclosure is used for
aflexible display, the thinned display panel is easily bent,
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and the folding function is facilitated.

[0035] Preferably, as shown in FIG. 3, a color defining
structure 32 is provided between adjacent filters 31 for
defining two adjacent filters 31.

[0036] As shown in FIG. 3, during a plurality of filters
31 constituting the filter layer 30, the color defining struc-
ture 32 is provided between the two adjacent filters 31,
so that, on the one hand, the setting of the color defining
structure 32 can separate the colors of lights emitting
from two adjacent pixel units to avoid color mixing, at the
same time avoid light leakage at the joint part between
the two adjacent filters 31, thereby improving the color
rendering accuracy of the display panel; on the other
hand, the color defining structure 32 is also capable of
overcoming the reflection that occurs at the joint part be-
tween the two adjacent filters 31 when the natural light
enters from the outside, preventing the display effect of
the display panel being affected due to the reflection of
the natural light.

[0037] Further, as shown in FIG. 3, the color defining
structure 32 includes a black matrix 321 or, as shown in
FIG. 4, the color defining structure 32 is formed by the
edges of two adjacent filters 31 overlapped with each
other.

[0038] AsshowninFIG. 3, the black matrix 321 is pro-
vided between the two adjacent filters 31 as the color
defining structure 32, the black matrix 321 is capable of
absorbing light, and on the one hand, the light mixing
problem of two adjacent pixel units occurring at the po-
sition of black matrix 321 could be avoided, on the other
hand, the natural light reflected at the position of the black
matrix 321 can be prevented from being emitted by the
absorption of the black matrix 321.

[0039] Alternatively, as shown in FIG. 4, the color de-
fining structure 32 is formed by the edges of the two ad-
jacentfilters 31 overlapped with each other. Forexample,
the green filter 31 can only allow green light to pass
through, and the light of other colors will be absorbed
and cannot be emitted. The blue filter 31 can only allow
blue light to pass through, and the light of other colors
will be absorbed and cannot be emitted. The portion of
the green filter 31 and the blue filter 31 overlapped with
each other can be approximately considered to form the
same effect as black matrix 321, that is, blocking all light
transmission, where the black matrix 321 is not neces-
sary to be provided.

[0040] Preferably, as shown in FIG. 5, the filter layer
30 is carried by the substrate 10, and the EL display unit
21 is encapsulated by the encapsulating film layer 40.
[0041] As shown in FIG. 5, the filter layer 30 is carried
by the substrate 10, that is, the filter layer 30 and the EL
display unit group 20 are disposed one after another on
the same substrate 10, and then, after the EL display unit
group 20including a plurality of EL display units 21 is
fabricated, it is encapsulated by the encapsulating film
layer 40. For example, the light emitting device of the
display panel may be in the form of bottom light emission,
that is, on the substrate 10, the filter layer 30 is firstly
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formed, and then the EL display unit group 20 is further
fabricated on the substrate 10 on which the filter layer 30
is formed. The light emitted from each EL display unit 21
in the EL display unit group 20 has color same as the
color of light capable of passing through the correspond-
ing filter layer 30, and all the EL display units 21 are bot-
tom light emission, that is, as shown by the arrow in FIG.
5, lightis emitted toward the side of the substrate 10. The
display panel in this way, in terms of the manufacturing
process steps, firstly forming the filter layer 30 including
the filter 31 and the color defining structure 32 on the
substrate 10. Generally, during the fabrication of the filter
layer 30, the material of the filter layer 30 is required to
be high-temperature cured at a temperature greater than
200 °C. After the filter layer 30 is cured and formed at a
high temperature, is fabricated, the anode layer, the light-
emitting layer and the cathode layer in the EL display unit
group 20 are fabricated, which avoids adverse effects of
the high temperature environment on the hierarchical
structure of the EL display unit group 20, thereby avoids
affecting the processing yield and display effect of the
display panel.

[0042] Further, as shown in FIG. 6, the filter 30 layer
is provided on a side of the EL display unit 21 facing away
from the substrate 10.

[0043] As shown in FIG. 6, the light emitting device of
the display panel adopts a top emission mode, and the
EL display unit 21 emits light toward a side facing away
from the substrate 10. The filter layer 30 is provided on
a side of the EL display unit 21 facing away from the
substrate 10, that is, the light emitting side of the EL dis-
play unit 21. The specific fabrication steps include: firstly
fabricating a plurality of EL display unit groups 20 on the
substrate 10, and then fabricating the filter layer 30 in-
cluding the filter 31 on the substrate 10 on which the EL
display unit group 20 is fabricated, wherein, the filters 31
matches with the color of light emitted from the EL display
unit 21. wherein, by changing the composition of the ad-
ditive material in the material of the filter layer 30, the
fabrication temperature of the filter layer 30 can be low-
ered to 100 °C or below, thereby avoiding the high tem-
perature from damaging the already completed EL dis-
play unit group 20.

[0044] Preferably,asshowninFIG. 8,thedisplay panel
furtherincludes a touch structure 50. The touch structure
50 is provided in the display panel and is disposed on a
side of the encapsulating film layer 40 facing away from
the substrate 10. Wherein, in order to further reduce the
reflection of the natural light from the touch structure 50,
more preferably, as shown in FIG. 8, the touch structure
50 is disposed on a side of the filter layer 30 adjacent to
the substrate 10. The color defining structure 32 is pro-
vided between the adjacent filters 31 on the filter layer
30. The projection of the touch structure 50 on the sub-
strate 10 is within the projection range of the color defin-
ing structure 32 on the substrate 10. Preferably, the fab-
rication temperature of the touch structure 50 and the
color defining structure 32 is also 100 °C or below.
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[0045] Further, as shownin FIG. 7, the touch structure
50 includes a plurality of first touch electrodes 51 parallel
to each other and a plurality of second touch electrodes
52 parallel to each other, the a plurality of first touch elec-
trodes 51 and the second touch electrode 52 are crossed
and insulated from each other.

[0046] For example, the touch structure 50 of the em-
bodiment of the present disclosure adopts a mutual ca-
pacitive touch, including crossed and mutually insulated
touch electrode and sensing electrode, that is, the first
touch electrode 51 and the second touch electrode 52
as shown in FIG. 7. The first touch electrode 51 and the
second touch electrode 52 that are insulated from each
other are spatially overlapped and intersected in a man-
ner of intersecting rows and columns, and mutual capac-
itance is generated at each position where of the first
touch electrode 51 and the second touch electrode 52
spatially overlap and intersect each other. When the user
performs the touch operation, at the position where the
finger touches, a coupling capacitance is generated be-
tween the finger and the first touch electrode 51 (or the
second touch electrode 52) above the finger due to the
effect of the human body’s electric field. The coupling
capacitance will affect the capacitance value of the mu-
tual capacitance between the first contact electrode 51
and the second contact electrode 52, thereby obtaining
the coordinate information of the specific position where
touch operation is performed at the touch structure 50
by finger.

[0047] Wherein, the first touch electrode 51 and the
second touch electrode 52 that are crossed and insulated
from each other may be provided in different layers, or
may be provided in the same layer. An electric connection
is made between two adjacent second touch electrodes
52 separated by the first touch electrode 51 or the electric
connection is made between two adjacent first touch
electrodes 51 separated by the second touch electrode
52 by bridging. The specific setting mode of the touch
structure 50 in the embodiment of the present disclosure
is not limited. For example, as shown in FIG. 7, the first
touch electrode 51 and the second touch electrode 52
are provided in different layers, and the first touch elec-
trode 51 and the second touch electrode 52 are insulated
from each other by an insulating layer.

[0048] It should be noted that, firstly, FIG. 8 is a cross-
sectional view taken along the fold line A1-A2-A3-A4-A5-
A6 of FIG. 7, and the cross-sectional view along the fold
line direction of A1-A2-A3-A4-A5-A6 can exemplify the
touch structure 50 and the vertical structure of the touch
structure 50 and the EL display unit 21.

[0049] Secondly, those skilled in the art should know
that when the touch structure 50 is provided on the dis-
play panel, one touch unit is much larger than one pixel
unit. Generally, as the touch points of touch operation of
finger or touch pen are large, they are generally not re-
fined into a pixel unit, the touch unit may include a range
of hundreds of pixel units. In the embodiment of the
present disclosure, the setting ratio between the touch
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unit and the pixel unit is not specifically limited, as long
as it can satisfy the touch requirement. As shown in FIG.
7 and FIG. 9, for convenience of illustration, the sche-
matic view is shown in which each touch unit corresponds
to one pixel unit, but does not represent that the display
panel in the embodiment of the present disclosure must
be provided in such a structure. In addition, the pixel unit
may not be limited to the rectangular shape as shown in
FIG. 7 and FIG. 9, and may be a rhombic structure or
the like, which is not specifically limited in the embodi-
ment of the present disclosure.

[0050] Thirdly, in the field of related thin-film encapsu-
lation technology, in order to improve the encapsulation
effect, the encapsulating film layer 40 is generally a multi-
layer structure, and the basic level is triple-layer facility
with the upper and lower inorganic layer sandwiched in
the organic layer, that is, an inorganic layer/an organic
layer/an inorganic layer. Wherein, the inorganic layer
may be a silicon nitride material, a silicon oxide material,
a silicon oxynitride material or a composite layer made
of the above materials, and the organic layer may be an
acrylic resin material, an epoxy resin material or a com-
posite layer of the above two materials. On the basis of
this, in order to further improve the encapsulation effect,
combined with the actual requirements for the encapsu-
lating film layer in the specific display panel, it is also
possible to add one or more layers of an atomic layer
deposition (ALD) layer, before and after the inorganic
layer is provided, and on the basis of the above-men-
tioned triple-layer structure, the atomic layer deposition
layer may be made of a material such as an alumina or
silicon oxide. For example, by adding an atomic layer
deposition layer on the three-layer encapsulating film lay-
er, at least the following four arrangement order may be
included. Firstly, inorganic layer / atomic layer deposition
layer / organic flat layer / inorganic layer; secondly, inor-
ganic layer / organic flat layer / atomic layer deposited
layer/inorganic layer; thirdly, atomic layer deposited lay-
er / inorganic layer / organic flat layer / inorganic layer;
fourthly, inorganic layer / organic flat layer / inorganic
layer / atomic layer deposited layer.

[0051] Further, as shown in FIG. 9, the second touch
electrode 52 includes a plurality of second sub-touch
electrodes 521, which are disposed at the same layer
with the first touch electrode 51 and spaced apart by the
first touch electrode 51. The touch electrodes 521 are
connected by a bridge 522. As shown in FIG. 10, the
bridge 522 and the first touch electrode 51 are insulated
from each other by providing the insulating layer 53. Al-
ternatively, as shown in FIG. 11, the bridge 522 and the
first touch electrode 51 are mutually insulated by an in-
sulating pattern 531.

[0052] As shownin FIG. 9, the first touch electrode 51
is provided in the same layer as the second touch elec-
trode 52, and the second touch electrode 52 is formed
by a plurality of second sub-touch electrodes 521 spaced
with each other, the second sub-touch electrodes 521
are separated by the first touch electrode 51, and the
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second sub-touch electrodes 521 on both sides of the
first touch electrode 51 are connected with each other
by the bridge 522. As shown in FIG. 10, the bridge 522
and the first touch electrode 51 are insulated from each
other by the insulating layer 53. In this way, a spatially
intersecting and insulated relationship could be main-
tained between the first touch electrode 51 and the sec-
ond touch electrode 52, and a plurality of second sub-
touch electrodes 521 constituting the second touch elec-
trode 52 and the bridge 522 between two adjacent sub-
touch electrode 521 are connected to each other. Alter-
natively, as shown in FIG. 11, the bridge 522 can be
insulated from the first touch electrode 51 by the insula-
tion pattern 531. The function of the insulating layer 53
and the insulating pattern 531 is to insulate the bridge
522 from the first touch electrode 51. The two functions
are the same, and those skilled in the art can select and
set them as needed.

[0053] It should be noted that the bridge 522 may be
an upper bridging as shown in FIG. 10, or may be a lower
bridging, that is, the insulating layer 53 or the insulating
pattern 531 is provided under the first touch electrode 51
and the second touch electrode 52 disposed in the same
layer. The bridge 522 connects the two adjacent second
sub-touch electrodes 521 by crossing the insulating layer
53 or the insulating pattern 531 downward. In the em-
bodiment of the present disclosure, there is no specific
restriction on whether the bridge 522 is an upper or a
lower bridging, and those skilled in the art can perform
specific settings according to actual needs.

[0054] Inaddition, for example, the bridging form of the
touch structure 50 can also be designed as shown in FIG.
12d. Specifically, firstly, as shown in FIG. 12a, the EL
display unit group 20 fabricated on the substrate 10 is
subjected to film encapsulation, that is, after the encap-
sulating film layer 40 is provided, the first layer of the
touch electrode layer is firstly fabricated. Then, as shown
in FIG. 12b, a black matrix 321 is provided over the first
layer of the touch electrode layer. As shown in FIG. 12c,
the second and third layers of the touch electrode layers
are fabricated at the edge of the black matrix 321, thereby
fabricating the second touch electrode 52 having a mul-
tilayer structure. As shown in FIG. 12d, the first touch
electrode 51 is fabricated on the black matrix 321, where-
in the first touch electrode 51 and the second touch elec-
trode 52 are insulated to form a touch structure 50 in
multilayer bridging form.

[0055] Preferably, the insulating layer 53 or the insu-
lating pattern 531 is made of the organic material.
[0056] The insulating layer 53 or the insulating pattern
531 may be made of an inorganic material such as silicon
nitride, silicon oxynitride, silicon oxide, or the like. More
preferably, the insulating layer 53 or the insulating pattern
531 is made of an organic material, such as an acrylic
resin, an epoxy resin, a silicone resin, etc., and the flex-
ible substrate is used in the display panel of the embod-
iment of the present disclosure due to the better stress
absorption performance of the organic material. When
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the display panel is foldable and is bent, the insulating
layer 53 or the insulating pattern 531 of the organic ma-
terial can absorb stress better, and reduce the risk of
stress cracking inside the display panel due to excessive
stress.

[0057] Further, as shown in FIG. 13, the color defining
structure 32 is provided between adjacent filters 31, and
the first touch electrode 51 and the second touch elec-
trode 52 are insulated from each other by the color de-
fining structure 32.

[0058] The first touch electrode 51 and the second
touch electrode 52 are insulated from each other by the
color defining structure 32. For example, as shown in
FIG. 13, thefirsttouch electrode 51 and the second touch
electrode 52 are provided in the same layer, and the first
touch electrode 52 includes a plurality of second sub-
touch electrodes 521 and the bridge 522 connecting two
adjacent second sub-touch electrodes 521, wherein, by
providing the first touch electrode 51 and the bridge 522
on both sides of the color defining structure 32, the first
touch electrode 51 and the second touch electrode 52
are insulated from each other, In this way, the color de-
fining structure 32 can be used as the insulating layer 53
or the insulating pattern 531, without adding the hierar-
chical structure of the insulating layer 53 or the insulating
pattern 531 inthe touch structure 50, so that the thickness
of the display panel of the embodiment of the present
disclosure can be reduced.

[0059] Preferably, as shown in FIG. 6, a pixel defining
layer 60 having a plurality of openings is also provided
on the substrate 10, and the EL display unit 21 is set at
the opening. Preferably, the pixel defining layer 60 is
made of a light shielding material.

[0060] As shown in FIG. 6, the EL display unit 21 is
provided at the opening of the pixel defining layer 60, and
the pixel defining layer 60 is made of the light shielding
material, so that when external natural light is incident
into the display panel of the embodiment of the present
disclosure, the light irradiated at the position of the pixel
defining layer 60 can be blocked and absorbed by the
light shielding material, thereby further avoiding the ex-
ternal light reflection phenomenon of the display panel
of the embodiment of the present disclosure.

[0061] Further, as shown in FIG. 14, a spacer 70 is
further provided on the pixel defining layer 60, and a top
surface area of the spacer is larger than a bottom surface
area.

[0062] In this way, as shown in FIG. 14, since the ma-
terial adhesion between the layers of the encapsulating
film layer 40 and the EL display unit group 20 is not suf-
ficiently strong, when the display panel of the embodi-
ment of the present disclosure is bent, layers between
the encapsulating film layer 40 and the EL display unit
group 20 are easily peeled off, so that the light-emitting
layer is more subjected to water and oxygen erosion,
thereby causing the entire display panel to lose efficacy.
The spacer 70, having the top surface area larger than
the bottom surface area, can reduce the risk of peeling
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between the layers between the encapsulating film layer
40 and the EL display unit group 20 when the display
panel is bent.

[0063] It should be noted that the shape of the spacer
70 of the embodiment of the present disclosure is not
limited to the inverted trapezoid as shown in FIG. 14, as
long as the shape of the spacer 70 satisfies that the top
surface area is larger than the bottom surface area. For
example, the shape of the spacer in a plan view may be
a circle, a square, a rectangle, an ellipse or the like. The
density of the spacer 70 is not limited by the embodiment
of the present disclosure.

[0064] Preferably, as shown in FIG. 6, the color defin-
ing structure 32 is provided between adjacent filters 31,
and the color defining structure 32 includes a black matrix
321. A projection of the black matrix 321 on the substrate
10 corresponds to the projected position of the pixel de-
fining layer 60 on the substrate 10.

[0065] In this way, since the projection of the black ma-
trix 321 on the substrate 10 corresponds to the projection
position of the pixel defining layer 60 on the substrate
10, the natural light incident into the inside of the display
panel of the embodiment of the present disclosure can
also be blocked and absorbed by the black matrix 321,
in order to avoid impacting effect of the display panel due
to reflected light exiting out.

[0066] Further, as shown in FIG. 15, the EL display
unit 21 is encapsulated by the encapsulating film layer
40, and a buffer layer 80 is further provided between the
touch structure 50 and the encapsulating film layer 40.
[0067] In this way, as shown in FIG. 15, by providing
the buffer layer 80 between the touch structure 50 and
the encapsulating film layer 40, during the actual opera-
tion of the display panel of the embodiment of the present
disclosure, and when the user performs a touch opera-
tion,, the force applied on the display panel by the touch
operation can be weakened by the buffer of the buffer
layer 80, to reduce the force of the touch operation and
adversely affect the encapsulating closed effect of the
encapsulating film layer 40 of the display panel.

[0068] Preferably, as shown in FIG. 15, a protective
layer 90 is provided on the filter layer 30.

[0069] In this way, the protective layer 90 can effec-
tively protect the filter layer 30 and the touch structure
50 provided under the protective layer 90, thereby avoid-
ing damage to the filter layer 30 and the touch structure
50 by the touch operation, and improving the service life
of the filter layer 30 and the touch structure 50 in the
display panel of the embodiment of the present disclo-
sure.

[0070] Further, the protective layer 90 is adhered and
fixed to the touch operation surface of the touch structure
50 through optically transparent adhesive (OCA) or pres-
sure sensitive adhesive (PSA). Wherein, the protective
layer 90 may be configured to have one or more layers.
[0071] The number of layers of the protective layer 90
and the thickness of the protective layer 90 are not spe-
cifically limited in the embodiment of the present disclo-
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sure. Since the protective layer 90 is configured to have
a whole layer, in order to prevent the protective layer 90
from affecting the screen display of the display panel, the
protective layer 90 should be made of a transparent ma-
terial. In order to reduce the problem of dislocation and
detachment between the protective layer 90 and other
structures of the display panel, it is preferable to use the
optical transparent adhesive, the optical transparent res-
in or the pressure sensitive adhesive to adhere and fix
the protective layer 90 and the operation surface of the
touch structure 50. Since the optical transparent adhe-
sive, the optical transparent resin or the pressure sensi-
tive adhesive is also transparent, it does not affect the
display of the display panel. The thickness of the optical
transparent adhesive, the optical transparent resin, or
the pressure sensitive adhesive is not limited as long as
the protective layer 90 and the touch structure 50 are
firmly fixed. Wherein, the protective layer 90 can be made
of materials including polyimide, polyurethane, and the
like.

[0072] In addition, in the display panel of the embodi-
ment of the present disclosure, in addition to the above-
described description, that is, the hierarchical structure
shown in the drawings, other film layer structures sup-
porting the normal display of the display panel may be
included, for instance, as shown in FIG. 16, a pressure
sensitive adhesive layer 01 is provided on the functional
film layer 02, and the substrate 10 is provided on the
pressure sensitive adhesive layer 01. The substrate 10
includes a flexible or glass substrate body and a back-
plane and a protective component thereof provided on
the flexible or glass substrate body, a hierarchical struc-
ture of the EL display unit group 20 is provided on the
substrate 10, wherein, since the display panel is usually
divided into a display area and a frame area surrounding
the display area, the EL display unit group 20 is provided
in the display area of the display panel, and the metal
wire 03 is also set in the frame area, wherein the EL
display unit group 20 is disposed on the display area of
the display panel because the display area and the frame
area surrounding the display area are generally divided
on the display panel, a metal trace 03 is further provided
in the frame region. The encapsulating film layer 40 en-
capsulate the substrate 10 on which the EL display unit
group 20 and the metal trace 03 are provided, after the
buffer layer 80 is provided on the encapsulating film layer
40, the touch structure 50 and thefilter layer 30 are further
provided on the buffer layer 80. Wherein, providing the
touch structure 50 firstly and then providing the filter layer
30 is only one of the setup modes in the embodiment of
the present disclosure, there are also other cascade ar-
rangement relationships in the above detailed descrip-
tion of the touch structure 50 and the filter layer 30. In
general, in order to reduce light leakage phenomenon in
the display panel frame area, a light shielding structure
04 is provided at a position where the frame area and
the filter layer 30 are in the same layer, so as to reduce
the reflection of external ambient light from the metal wir-

10

15

20

25

30

35

40

45

50

55

ing. The light shielding structure 04 can usually be the
black matrix. In order to further improve the effect of
shielding light-leaking, as shown in FIG. 16, in addition
to the filter layer 30 provided in the display area, one or
more layers of filter cascading structure with different
color is provided on the frame area of black matrix as the
light shielding structure 04, so as to further improve the
absorption effect of the light shielding structure 04, re-
duce the frame area of the external ambient light reflec-
tion, increase blackness and display effect of the light
shielding structure 04 of the frame area.

[0073] In another aspect of the embodiments of the
present disclosure, there is provided a display device in-
cluding the display panel of any of the above.

[0074] The display device of the embodiment of the
present disclosure includes the display panel of any one
of the above, wherein the filter layer 30, consisting of
filters 31 corresponding to color of light emitted from the
EL display unit 21, is provided on the light-emitting side
of the EL display unit 21 in the display panel, such that
the external natural light incident from the outside firstly
enters into the display device through the filter layer 30.
After being reflected by the internal metal material and
then emitted through the filterlayer 30 again, the reflected
light passing through the filter 31 has a color correspond-
ing to the filter 31, and exits out together with the light
emitted by EL display unit 21 at the corresponding posi-
tion. That is, the reflected light can be adjusted to be the
emitted light for realizing the display, so that the thickness
of the display device could be reduced, since it is no
longer necessary to provide a circular polarizer in the
display device to reduce the reflection. When the display
device of the embodiment of the present disclosure is
used for flexible display, the thinned display device is
easily bent, and the folding function is facilitated.
[0075] In the above detailed description of the display
panel, the display device including the display panel of
the embodiment of the present disclosure has been de-
scribed in detail, and details are not described herein
again.

[0076] The above is only the specific embodiment of
the present disclosure, but the scope of the present dis-
closure is not limited thereto, and any person skilled in
the art can easily think of changes or replacements within
the technical scope of the disclosure. Itshould be covered
within the scope of protection of the present disclosure.
Therefore, the scope of protection of the present disclo-
sure should be determined by the scope of the claims.

Claims
1. A display panel, comprising:
a substrate;
an EL display unit group, disposed on one side

of the substrate, and comprising a plurality of EL
display units for emitting light of different colors;
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and

afilter layer, disposed on a light emitting side of
the EL display unit, the filter layer comprising a
plurality of filters allowing lights of different
colors to pass through, a light emitted from the
EL display unit having a color same as a color
of a light allowed to pass through the filter dis-
posed on the light emitting side of the EL display
unit.

The display panel according to claim 1, wherein, a
color defining structure is provided between adjacent
filters, the color defining structure is used for defining
two adjacent filters.

The display panel according to claim 2, wherein, the
color defining structure comprises black matrix; or
the color defining structure is formed by edges of two
adjacent filters overlapped with each other.

The display panel according to claim 1, wherein, the
filter layer is carried by the substrate; the EL display
unit is encapsulated by an encapsulating film layer.

The display panel according to claim 4, wherein, the
filter layer is disposed on a side of the EL display
unit facing away from the substrate.

The display panel according to claim 2, wherein, the
display panel further comprises a touch structure,
the touch structure is disposed in the display panel,
and a projection of the touch structure on the sub-
strate is located within a projection range of the color
defining structure on the substrate.

The display panel according to claim 6, wherein, the
touch structure comprises a plurality of first touch
electrodes parallel to each other and a plurality of
second touch electrodes parallel to each other, the
a plurality of first touch electrodes and the second
touch electrode are crossed and insulated from each
other.

The display panel according to claim 7, wherein, the
second touch electrode comprises a plurality of sec-
ond sub-touch electrodes spaced apart from the first
touch electrode and disposed at the same layer with
the first touch electrode, the second sub-touch elec-
trodes are connected by a bridge, and the bridge and
the first touch electrode are insulated from each oth-
er by providing an insulating layer or an insulating
pattern.

The display panel according to claim 7, wherein, the
first touch electrode and the second touch electrode
are insulated from each other by the color defining
structure.
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10

10.

1.

12.

13.

14.

15.

The display panel according to claim 1, wherein, a
pixel defining layer comprising a plurality of openings
is further disposed on the substrate, the EL display
unit is disposed at the opening, the pixel defining
layer is made of a light shielding material.

The display panel according to claim 10, wherein, a
spacer is further disposed on the pixel defining layer,
and a top surface area of the spacer is larger than a
bottom surface area.

The display panel according to claim 10, wherein, a
color defining structure is disposed between adja-
cent filters, the color defining structure comprises a
black matrix; and

a projection position of the black matrix on the sub-
strate corresponds to a projected position of the pixel
defining layer on the substrate.

The display panel according to claim 6, wherein, the
EL display unit is encapsulated by an encapsulating
film layer, a buffer layer is further disposed between
the touch structure and the encapsulating film layer.

The display panel according to claim 1, wherein, a
protective layer is further disposed on a side of the
filter layer away from the EL display unit; the protec-
tive layer is adhered and fixed to a touch operation
surface of the touch structure through an optically
transparent adhesive or a pressure sensitive adhe-
sive;

wherein, the protective layer is configured to have
one or more layers.

A display device, wherein, comprising the display
panel of any of claims 1-14.
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