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DISPLAY PANEL AND TERMINAL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application 2019108161729 filed on Aug. 30, 2019, the
disclosure of which is hereby incorporated by reference in
its entirety.

BACKGROUND

[0002] An optical sensor is generally assembled on a
terminal device having a screen and configured to detect the
intensity of ambient light, so as to adjust the intensity of
backlight according to the intensity of the ambient light. The
display effect of the screen can therefore be adjusted to
within a comfortable brightness range acceptable to the
human eyes. For example, in a mobile phone using a
liquid-crystal display (LCD), the optical sensor is disposed
at the position of a frame and under a glass cover, and is
arranged in a horizontal plane with the backlight board. In
a mobile phone using an organic light-emitting diode
(OLED) display, the optical sensor is typically disposed at
the position of a frame or under the OLED display.

SUMMARY

[0003] The present disclosure relates generally to the
technical field of display technologies, and more specifically
to a display panel and a terminal device.

[0004] Various embodiments of the present disclosure
provide a display panel and a terminal device for reducing
the cost of the terminal device in detecting the optical
parameters of ambient light.

[0005] According to a first aspect of embodiments of the
present disclosure, there is provided a display panel, includ-
ing: a substrate; a pixel layer being disposed on the substrate
and including pixel units arranged in an array; and a sensing
layer disposed on one side of the substrate away from the
pixel layer or disposed on one side of the substrate close to
the pixel layer and configured to convert a received optical
signal into an electrical signal.

[0006] According to a second aspect of embodiments of
the present disclosure, there is provided a terminal device,
including: a device body; and the foregoing display panel;
wherein the display panel covers the device body.

[0007] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive of
the disclosure, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incorpo-
rated in and constitute a part of this disclosure, illustrate
embodiments consistent with the disclosure and, together
with the description, serve to explain the principles of the
present disclosure.

[0009] FIG. 1 is a first structural schematic view illustrat-
ing a terminal device;

[0010] FIG. 2 is a second structural schematic view illus-
trating a terminal device;

[0011] FIG. 3 is a structural schematic view illustrating a
display panel according to some embodiments;

[0012] FIG. 4 is a structural schematic view illustrating a
display panel according to some embodiments;
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[0013] FIG. 5 is a top view of the display panel which is
illustrated in FIG. 3;

[0014] FIG. 6 is a structural schematic view illustrating a
display panel according to still another exemplary embodi-
ment; and

[0015] FIG. 7 is a structural schematic view illustrating a
display panel according to still another exemplary embodi-
ment.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings. The following description refers to
the accompanying drawings in which the same numbers in
different drawings represent the same or similar elements
unless otherwise represented. The implementations set forth
in the following description of exemplary embodiments do
not represent all implementations consistent with the present
disclosure. Instead, they are merely examples of apparatuses
and methods consistent with aspects related to the present
disclosure as recited in the appended claims.

[0017] It is typically necessary to add an independent
element (optical sensor) to detect the optical parameters of
the ambient light, which not only increases the cost but also
reduces the screen-to-body ratio of the terminal device due
to the large additional space occupied by the independent
element.

[0018] FIGS. 1 and 2 are structural schematic views
illustrating a terminal device 100, over which various
embodiments or improvements according to the present
disclosure can be applied or included. The terminal device
100 can be a mobile phone, a tablet PC, and the like. The
terminal device 100 can include a display panel 11, a glass
cover 12, an optical sensor 13 and a housing 14. The display
panel 11 is located below the glass cover 12. The optical
sensor 13 may be located below the display panel 11. The
display panel 11 is located in the housing 14. Light emitted
by the display panel 11 can pass through the glass cover 12.
The display panel 11 may be viewed through the transparent
glass cover 12. The display panel 11, for instance, may be an
OLED display panel or an LCD display panel, but not
limited thereto. The optical sensor 13 is disposed below the
display panel 11, which is helpful to enhance the screen-to-
body ratio. The optical sensor 13 may be configured to detect
the optical parameters of ambient light in an environment
provided with the terminal device 100. However, the cost is
high to add an independent photosensitive element to detect
the optical parameters of the ambient light.

[0019] Various embodiments of the present disclosure
provide a display panel and a terminal device, which can
help reduce the cost of the terminal device in detecting the
optical parameters of the ambient light.

[0020] Some embodiments of the present disclosure pro-
vide a display panel, which may be applied to the terminal
device. As shown in FIGS. 3 and 4, the display panel 300
includes: a substrate 31, a pixel layer 32 and a sensing layer
33.

[0021] Insome embodiments of the present disclosure, the
pixel layer 32 is located on the substrate 31 and includes
pixel units CF arranged in an array. The sensing layer 33 is
located on one side of the substrate 31 away from the pixel
layer 32 or located on one side of the substrate 31 close to
the pixel layer 32. The sensing layer 33 is configured to
convert a received optical signal into an electrical signal.



US 2021/0063808 Al

[0022] In some embodiments of the present disclosure, as
the sensing layer is located on one side of the substrate away
from the pixel layer or located on one side of the substrate
close to the pixel layer in the display panel, the sensing layer
may be configured to detect the optical parameters of the
ambient light. As the cost of integrating the sensing layer in
the display panel is lower than that of additionally arranging
an independent optical sensor on the outside of the display
panel, the cost of the terminal device in detecting the optical
parameters of the ambient light can be reduced. Moreover,
the screen-to-body ratio of the terminal device can also be
enhanced.

[0023] In some embodiments, there is no overlap area
between a projection of the sensing layer 33 on the substrate
31 and a projection of the pixel unit CF on the substrate 31.
Thus, the detection of the ambient light will not affect the
display effect and the light emitted by the display panel will
not affect the detection of the ambient light.

[0024] In some embodiments of the present disclosure, the
integration of the sensing layer in the display panel can also
avoid the arrangement of the independent optical sensor in
the terminal device from affecting the functions of other
elements and can improve the overall performances of the
terminal device.

[0025] Insome embodiments, the display panel may be an
LCD display panel. In another optional embodiment, the
display panel may be an OLED display panel. As the LCD
display panel and the OLED display panel have different
structures, description will be given below to the LCD
display panel and the OLED display panel respectively.

[0026] Some embodiments of the present disclosure fur-
ther provide a display panel. In some embodiments, refer-
ring to FIGS. 3 and 5, the display panel 300 may be an LCD
display panel. In some embodiments, referring to FIG. 3, the
sensing layer 33 is disposed on one side of the substrate 31
close to the pixel layer 32.

[0027] In some embodiments, the pixel unit CF includes
subpixel units of N colors, in which N is a positive integer,
and 1=i=N. There is also no overlap area between the
projection of the sensing layer 33 on the substrate 31 and
projections of the subpixel units on the substrate 31.

[0028] In some embodiments, N may be 3. That is to say,
the display panel 300 may include subpixel units of 3 colors.
The subpixel units of 3 colors may be a red subpixel unit, a
green subpixel unit and a blue subpixel unit. Wherein, the
subpixel unit may also be referred to as subpixel. The
luminous color of the pixel unit may be determined by the
luminous intensity of the subpixel units of 3 colors.

[0029] In some embodiments, referring to FIGS. 3 and 5,
the pixel layer 32 may include a liquid crystal layer 321, a
color filter layer (not shown) and a Black Matrix BM. The
liquid crystal layer 321 may be disposed on the substrate 31.
The color filter layer may be disposed on the liquid crystal
layer 321 and may include subpixel units of 3 colors CF1,
CF2 and CF3 arranged in an array. The Black Matrix BM
may be disposed between adjacent subpixel units. The
sensing layer 33 may be disposed on the Black Matrix BM
and disposed on one side of the Black Matrix BM away from
the liquid crystal layer 321. As the Black Matrix BM is
disposed between the adjacent subpixel units and the sensing
layer 33 is disposed on the Black Matrix BM, it is ensured
that there is no overlap area between the projection of the
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sensing layer on the substrate and the projection of the
subpixel units on the substrate, so as to not affect the display
effect.

[0030] In some embodiments, the subpixel unit CF1 may
be ared film layer, the subpixel unit CF2 may be a green film
layer, and the subpixel unit CF3 may be a blue film layer.
When the liquid crystal layer 321 is in light transmission
state, light transmitted from the liquid crystal layer 321 pass
through the subpixel unit CF1 and then emitted from the
subpixel unit CF1 is red light; light transmitted from the
liquid crystal layer 321 pass through the subpixel unit CF2
and then emitted from the subpixel unit CF2 is green light;
and light transmitted from the liquid crystal layer 321 pass
through the subpixel unit CF3 and then emitted from the
subpixel unit CF3 is blue light. The Black Matrix BM is
light-proof and configured to isolate the subpixel units CF1,
the subpixel units CF2 and the subpixel units CF3.

[0031] Insome embodiments, the sensing layer 33 may be
configured to detect the optical parameters of the ambient
light. The photoelectric parameters may be light intensity,
chroma, color temperature, and the like. For instance, the
sensing layer 33 may be configured to detect the light
intensity of the ambient light. The terminal device may
adjust the intensity of backlight according to the detected
light intensity of the ambient light, so that the display effect
of the screen is within a comfortable brightness range
acceptable by the human eyes.

[0032] In some embodiments, the material of the sensing
layer 33 may be indium tin oxide (ITO) or bismuth tungstate
(Bi,WOy), but not limited thereto.

[0033] In some embodiments, the sensing layer 33 is
integrally formed with the display panel.

[0034] It should be noted that the subpixel units of 3 colors
may also be subpixel units of other colors. N may also be
other numbers, not limited to the cases listed in the embodi-
ments of the present disclosure.

[0035] Some embodiments of the present disclosure fur-
ther provide a display panel. Referring to FIGS. 3 and 5, the
display panel 300 is an L.CD display panel. The display
panel 300 may also include a visible light selective trans-
mission layer 34.

[0036] In some embodiments, the visible light selective
transmission layer 34 may be disposed on the sensing layer
33 and is configured to allow visible light in a specified
wavelength range in the ambient light to pass through and
transmit the visible light to the sensing layer 33. Thus, the
visible light in the specified wavelength range in the ambient
light can pass through the visible light selective transmission
layer 34 and be transmitted to the sensing layer 33.

[0037] In some embodiments, the visible light selective
transmission layer 34 may be an optical grating. The param-
eters of the optical grating may be determined according to
the visible light in the specified wavelength range. The
optical grating may be manufactured by ultraviolet irradia-
tion method or other methods. The structure of the above
optical grating can be:

ITO/PVK:m-MTDATA(70 nm)/NPB(20 nm)/Alq(50 nm)/
LiF(0.5 nm)/Al;

wherein PVK refers to polyvinyl carbazole; m-MTDATA
refers to 4,4'4'-tris(N-3-methylphenyl-N-phenylamino)tri-
phenylamine; the doping ratio of PVK to m-MTDATA may
be 10:1; NPB refers to N,N'-bis(1-naphthyl)-N,N'-diphenyl-
1, 1'-biphenyl-4-4'-diamine; Alq refers to hydroxyquinoline
aluminum salt; LiF refers to lithium fluoride; and Al refers
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to aluminum. The thickness of PVK:m-MTDATA is 70 nm;
the thickness of NPB is 20 nm; the thickness of Alq is 50 nm;
and the thickness of LiF is 0.5 nm. It should be noted that
the structure of the optical grating is not limited to the above
structure and may also be other structures.

[0038] In some embodiments, the sensing layer 33
includes N sub-sensing layers. The N sub-sensing layers
include the first sub-sensing layer, the second sub-sensing
layer, . . ., the i sub-sensing layer, . . ., the N* sub-sensing
layer, in which N is a positive integer, and 1=<i<N.

[0039] In some embodiments, the visible light selective
transmission layer 34 includes N sub-visible light selective
transmission layers. The N sub-visible light selective trans-
mission layers include the first sub-visible light selective
transmission layer, . . . , the i” sub-visible light selective
transmission layer, . . . , the N? sub-visible light selective
transmission layer. Wherein, the i” sub-visible light selec-
tive transmission layer is disposed on the i sub-sensing
layer and allows visible light in the i wavelength range to
pass through; and the wavelength range of light emitted by
subpixel units of the i’ color is the same with the i”
wavelength range.

[0040] In some embodiments, N is 3. The visible light
selective transmission layer 34 may allow visible light in the
first wavelength range, the second wavelength range and the
third wavelength range in the ambient light to pass through.
The wavelength range of light emitted by the red subpixel
unit is the same with the first wavelength range; the wave-
length range of light emitted by the green subpixel unit is the
same with the second wavelength range; and the wavelength
range of light emitted by the blue subpixel unit is the same
with the third wavelength range. Thus, the visible light in
other wavelength ranges in the ambient light entering the
display panel can be eliminated, and then the display effect
can be improved.

[0041] In some embodiments, the sensing layer 33 may
include a first sub-sensing layer 331, a second sub-sensing
layer 332 and a third sub-sensing layer 333. The visible light
selective transmission layer 34 may include a first sub-
visible light selective transmission layer 341, a second
sub-visible light selective transmission layer 342 and a third
sub-visible light selective transmission layer 343. The first
sub-visible light selective transmission layer 341 may be
disposed on the first sub-sensing layer 331; the second
sub-visible light selective transmission layer 342 may be
disposed on the second sub-sensing layer 332; and the third
sub-visible light selective transmission layer 343 may be
disposed on the third sub-sensing layer 333.

[0042] In some embodiments, the first sub-visible light
selective transmission layer 341 may allow the visible light
in the first wavelength range to pass through; the second
sub-visible light selective transmission layer 342 may allow
the visible light in the second wavelength range to pass
through; and the third sub-visible light selective transmis-
sion layer 343 may allow the visible light in the third
wavelength range to pass through. Thus, the visible light in
the first wavelength range in the ambient light may pass
through the first sub-visible light selective transmission
layer 341 and be transmitted to the first sub-sensing layer
331, and the first sub-sensing layer 331 may detect the first
light intensity of the visible light in the first wavelength
range in the ambient light.

[0043] Similarly, the visible light in the second wave-
length range in the ambient light may pass through the
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second sub-visible light selective transmission layer 342 and
be transmitted to the second sub-sensing layer 332, and the
second sub-sensing layer 332 may detect the second light
intensity of the visible light in the second wavelength range
in the ambient light.

[0044] Similarly, the visible light in the third wavelength
range in the ambient light may pass through the third
sub-visible light selective transmission layer 343 and be
transmitted to the third sub-sensing layer 333, and the third
sub-sensing layer 333 may detect the third light intensity of
the visible light in the third wavelength range in the ambient
light.

[0045] Therefore, the terminal device may obtain the
optical parameters of the ambient light according to the first
light intensity, the second light intensity and the third light
intensity. The optical parameters may be light intensity,
color temperature or chromaticity coordinate. For instance,
the terminal device may obtain the light intensity of the
ambient light according to the first light intensity, the second
light intensity and the third light intensity. The terminal
device may also obtain the color temperature or the chro-
maticity coordinate of the ambient light according to the first
light intensity, the second light intensity and the third light
intensity.

[0046] In some embodiments, referring to FIG. 3, a pro-
jection of the sensing layer 33 on the substrate 31 falls
within a projection of the visible light selective transmission
layer 34 on the substrate 31. More specifically, a projection
of the first sub-sensing layer 331 on the substrate 31 falls
within a projection of the first sub-visible light selective
transmission layer 341 on the substrate 31; a projection of
the second sub-sensing layer 332 on the substrate 31 falls
within a projection of the second sub-visible light selective
transmission layer 342 on the substrate 31; and a projection
of the third sub-sensing layer 333 on the substrate 31 falls
within a projection of the third sub-visible light selective
transmission layer 343 on the substrate 31. In this way, only
light passing through the visible light selective transmission
layer 34 can be detected by the sensing layer 33, thereby
avoiding visible light except the visible light in the specified
wavelength ranges from being transmitted to the sensing
layer 33 and improving the accuracy in the detection of the
optical parameters of the ambient light.

[0047] In some embodiments, the projection area of the
sensing layer 33 on the substrate 31 is greater than the
specified area. Or in some embodiments, the projections of
the sensing layer 33 on the substrate 31 are uniformly
distributed and may basically cover the substrate 31. Thus,
the photosensitive area is enhanced, and then the sensitivity
in the detection of the ambient light can be enhanced. Of
course, in some embodiments, the projection area of the
sensing layer 33 on the substrate 31 may also be greater than
the specified area, and the projections on the substrate 31 are
uniformly distributed.

[0048] Insome embodiments, a surface of the visible light
selective transmission layer 34 away from the substrate 31
may be basically level and parallel to a surface of the color
filter layer away from the substrate 31. In some embodi-
ments, when the surface of the visible light selective trans-
mission layer 34 away from the substrate 31 and the surface
of the color filter layer away from the substrate 31 are not in
the same horizontal plane, transparent optical cement may
be filled on the surface of the visible light selective trans-
mission layer 34 away from the substrate 31 and the surface
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of the color filter layer away from the substrate 31 to obtain
a planarization layer to provide smooth support for other
film layers above.

[0049] In some embodiments, referring to FIG. 3, the
display panel 300 may also include a polarizer 35 which is
configured to avoid the ambient light entering the display
panel from being emitted from a light-emitting surface of the
display panel and affecting the display effect. In some
embodiments, the light-emitting surface of the display panel
may be a polarizer side of the display panel.

[0050] Some embodiments of the present disclosure fur-
ther provide a display panel. Referring to FIGS. 4 and 6, the
display panel 300 is an OLED display panel.

[0051] In some embodiments, the display panel 300
includes a substrate 31, a pixel layer 32, a sensing layer 33
and a visible light selective transmission layer 34. The
sensing layer 33 and the visible light selective transmission
layer 34 are respectively similar to the sensing layer 33 and
the visible light selective transmission layer 34 in some
embodiments as shown in FIG. 3, and no further description
will be given here.

[0052] In some embodiments, the pixel layer 32 includes
organic light-emitting layers 322, 323 and 324 and a pixel
define layer (PIXEL DEFINITION LAYER) 325. In some
embodiments, the display panel 300 also includes an array
layer 36 which is disposed between the substrate 31 and the
organic light-emitting layers 322, 323 and 324. The organic
light-emitting layers 322, 323 and 324 may include organic
light-emitting layers 322 of red subpixel units, organic
light-emitting layers 323 of green subpixel units, and
organic light-emitting layers 324 of blue subpixel units.
[0053] In some embodiments, there is no overlap area
between projections of the organic light-emitting layers 322,
323 and 324 on the substrate 31 and projections of the first
sensing layer 331, the second sensing layer 332 and the third
sensing layer 333 on the substrate 31.

[0054] In some embodiments, referring to FIG. 4, the first
sub-sensing layer 331, the second sub-sensing layer 332 and
the third sub-sensing layer 333 may be disposed between
organic light-emitting layers of adjacent subpixel units. In
some embodiments, referring to FIG. 6, any one of the first
sub-sensing layer 331, the second sub-sensing layer 332 and
the third sub-sensing layer 333 may also be disposed
between organic light-emitting layers of adjacent subpixel
units.

[0055] In some embodiments, the array layer 36 may
include a drive circuit layer 361 and an anode layer 362. The
drive circuit layer 361 is disposed on the substrate 31; the
anode layer 362 is disposed on the drive circuit layer 361;
and the organic light-emitting layers 322, 323 and 324 are
disposed on the anode layer 362.

[0056] Insome embodiments, the sensing layer 33 may be
disposed on one side of the substrate 31 away from the pixel
layer 32, namely the sensing layer 33 may be disposed on the
back of the substrate 31. When the sensing layer 33 is
disposed on one side of the substrate 31 away from the pixel
layer 32, the substrate 31 is a transparent substrate, and the
light transmittance of the array layer 36 is greater than the
specified light transmittance. For instance, the specified light
transmittance may be 90%, but not limited thereto.

[0057] In some embodiments, the sensing layer 33 may
also be disposed on one side of the substrate 31 close to the
pixel layer 32. When the sensing layer 33 is disposed on one
side of the substrate 31 close to the pixel layer 32, the
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sensing layer 33 may be disposed between the substrate 31
and the array layer 36. Thus, the interference of the array
layer to light waves can be reduced, and then the accuracy
in detecting the optical parameters of the ambient light can
be improved.

[0058] In some embodiments, referring to FIG. 7, the
sensing layer 33 may also be disposed on the pixel definition
layer 325. It should be noted that the position of the sensing
layer in the display panel may be not limited to the cases
listed in some embodiments of the present disclosure.
[0059] In some embodiments, referring to FIG. 4, the
display panel 300 may also include a cathode layer 37. The
cathode layer 37 is disposed on the organic light-emitting
layer. The cathode layer 37 may be a planar electrode, so as
to simplify the manufacturing process.

[0060] Some embodiments of the present disclosure fur-
ther provide a terminal device. The terminal device may
include a device body and the display panel according to any
foregoing embodiment. The display panel covers the device
body.

[0061] In some embodiments, the terminal device also
includes a driver chip. The sensing layer 33 is electrically
connected with the driver chip. More specifically, the first
sub-sensing layer 331, the second sub-sensing layer 332 and
the third sub-sensing layer 333 may be electrically con-
nected to the driver chip through leads. The material of the
leads may be transparent conductive materials such as ITO,
but not limited thereto.

[0062] Insome embodiments, the driver chip may receive
electrical signals from the first sub-sensing layer 331, the
second sub-sensing layer 332 and the third sub-sensing layer
333 and acquire the optical parameters of the ambient light
according to the received electrical signals, so as to adjust
the display effect of the display panel.

[0063] It should be noted that the terminal device in some
embodiments may be:

[0064] any product or component having display function
such as a mobile phone, a tablet PC, a notebook computer,
a digital album, or a navigator.

[0065] In some embodiments, there is no overlap area
between a projection of the sensing layer on the substrate
and a projection of the pixel unit on the substrate.

[0066] In some embodiments, the display panel can also
comprise:
[0067] a visible light selective transmission layer dis-

posed on the sensing layer and configured to allow
visible light in a specified wavelength range in the
ambient light to pass through and transmit the visible
light to the sensing layer.
[0068] In some embodiments, the pixel unit includes sub-
pixel units of N colors;
[0069] the sensing layer includes N sub-sensing layers; the
N sub-sensing layers include a first sub-sensing layer, . . .,
an i” sub-sensing layer, . . . , an N sub-sensing layer, in
which N is a positive integer, and 1=i<N;
[0070] the visible light selective transmission layer
includes N sub-visible light selective transmission layers;
the N sub-visible light selective transmission layers include
a first sub-visible light selective transmission layer, . . . , an
i sub-visible light selective transmission layer, . . . , a N
sub-visible light selective transmission layer;
[0071] wherein the i sub-visible light selective transmis-
sion layer is disposed on the i sub-sensing layer and allows
visible light in an i wavelength range to pass through; and
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a wavelength range of light emitted by the subpixel unit of
an i color is the same with the i wavelength range.
[0072] In some embodiments, a projection of the sensing
layer on the substrate may fall within a projection of the
visible light selective transmission layer on the substrate.

[0073] In some embodiments, the pixel layer may include:
[0074] a liquid crystal layer disposed on the substrate;
[0075] a color filter layer being disposed on the liquid

crystal layer and including subpixel units of N colors
arranged in an array; and

[0076] black matrix disposed between adjacent subpixel
units;
[0077] wherein the sensing layer is disposed on the black

matrix and disposed on one side of the black matrix away
from the liquid crystal layer.

[0078] In some embodiments, the pixel layer may include
an organic light-emitting layer; the display panel further
comprises:

[0079] an array layer disposed between the substrate and
the organic light-emitting layer;

[0080] when the sensing layer is disposed on one side of
the substrate away from the pixel layer, the substrate is a
transparent substrate, and a light transmittance of the array
layer is greater than a specified light transmittance; and/or
when the sensing layer is disposed on one side of the
substrate close to the pixel layer, the sensing layer is
disposed between the substrate and the array layer.

[0081] In some embodiments, a projection area of the
sensing layer on the substrate may be greater than a specified
area; and/or a projection of the sensing layer on the substrate
may be uniformly distributed.

[0082] In some embodiments, the visible light selective
transmission layer may include an optical grating.

[0083] In some embodiments, the terminal device may
also comprise a driver chip, wherein the sensing layer is
electrically connected with the driver chip.

[0084] Various embodiments of the present disclosure can
have one or more of the following advantages.

[0085] As the sensing layer is disposed on one side of the
substrate away from the pixel layer or disposed on one side
of the substrate close to the pixel layer in the display panel,
the foregoing sensing layer may be configured to detect the
optical parameters of ambient light. Since the cost of inte-
grating the sensing layer in the display panel is lower than
that of separately arranging an independent optical sensor on
the outside of the display panel, the cost of the terminal
device in detecting the optical parameters of the ambient
light can be reduced.

[0086] Itis to be noted that in the accompanying drawings,
the dimension of layers and regions may be exaggerated for
clarity of illustration. It is also understood that when an
element or layer is referred to as “on” another element or
layer, it may be directly on the other element or an inter-
mediate layer may be present. In addition, it is to be
understood that when an element or layer is referred to as
“under” another element or layer, it may be directly beneath
the other element or more than one intermediate layer or
elements may be present. In addition, it is to be understood
that when a layer or element is referred to as being
“between” two layers or two elements, it may be a single
layer between two layers or two elements, or more than one
intermediate layer or elements may be present. Similar
reference numerals indicate similar elements.
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[0087] In the present disclosure, the terms “installed,”
“connected,” “coupled,” “fixed” and the like shall be under-
stood broadly, and can be either a fixed connection or a
detachable connection, or integrated, unless otherwise
explicitly defined. These terms can refer to mechanical or
electrical connections, or both. Such connections can be
direct connections or indirect connections through an inter-
mediate medium. These terms can also refer to the internal
connections or the interactions between elements. The spe-
cific meanings of the above terms in the present disclosure
can be understood by those of ordinary skill in the art on a
case-by-case basis.

[0088] In the description of the present disclosure, the
terms “one embodiment,” “some embodiments,” “example,”
“specific example,” or “some examples,” and the like can
indicate a specific feature described in connection with the
embodiment or example, a structure, a material or feature
included in at least one embodiment or example. In the
present disclosure, the schematic representation of the above
terms is not necessarily directed to the same embodiment or
example.

[0089] Moreover, the particular features, structures, mate-
rials, or characteristics described can be combined in a
suitable manner in any one or more embodiments or
examples. In addition, various embodiments or examples
described in the specification, as well as features of various
embodiments or examples, can be combined and reorga-
nized.

[0090] While this specification contains many specific
implementation details, these should not be construed as
limitations on the scope of any claims, but rather as descrip-
tions of features specific to particular implementations.
Certain features that are described in this specification in the
context of separate implementations can also be imple-
mented in combination in a single implementation. Con-
versely, various features that are described in the context of
a single implementation can also be implemented in multiple
implementations separately or in any suitable sub combina-
tion.

[0091] Moreover, although features can be described
above as acting in certain combinations and even initially
claimed as such, one or more features from a claimed
combination can in some cases be excised from the combi-
nation, and the claimed combination can be directed to a
subcombination or variation of a sub combination.

[0092] Similarly, while operations are depicted in the
drawings in a particular order, this should not be understood
as requiring that such operations be performed in the par-
ticular order shown or in sequential order, or that all illus-
trated operations be performed, to achieve desirable results.
In certain circumstances, multitasking and parallel process-
ing can be advantageous. Moreover, the separation of vari-
ous system components in the implementations described
above should not be understood as requiring such separation
in all implementations, and it should be understood that the
described program components and systems can generally
be integrated together in a single software product or pack-
aged into multiple software products.

[0093] As such, particular implementations of the subject
matter have been described. Other implementations are
within the scope of the following claims. In some cases, the
actions recited in the claims can be performed in a different
order and still achieve desirable results. In addition, the
processes depicted in the accompanying figures do not



US 2021/0063808 Al

necessarily require the particular order shown, or sequential
order, to achieve desirable results. In certain implementa-
tions, multitasking or parallel processing can be utilized.

[0094] It is intended that the specification and embodi-
ments be considered as examples only. Other embodiments
of the disclosure will be apparent to those skilled in the art
in view of the specification and drawings of the present
disclosure. That is, although specific embodiments have
been described above in detail, the description is merely for
purposes of illustration. It should be appreciated, therefore,
that many aspects described above are not intended as
required or essential elements unless explicitly stated oth-
erwise.

[0095] It should be understood that “a plurality” or “mul-
tiple” as referred to herein means two or more. “And/or,”
describing the association relationship of the associated
objects, indicates that there may be three relationships, for
example, A and/or B may indicate that there are three cases
where A exists separately, A and B exist at the same time,
and B exists separately. The character “/”” generally indicates
that the contextual objects are in an “or” relationship.
[0096] In the present disclosure, it is to be understood that
the terms “lower,” “upper,” “under” or “beneath” or “under-
neath,” “above,” “front,” “back,” “left,” “right,” “top,” “bot-
tom,” “inner,” “outer,” “horizontal,” “vertical,” and other
orientation or positional relationships are based on example
orientations illustrated in the drawings, and are merely for
the convenience of the description of some embodiments,
rather than indicating or implying the device or component
being constructed and operated in a particular orientation.
Therefore, these terms are not to be construed as limiting the
scope of the present disclosure.

[0097] Moreover, the terms “first” and “second” are used
for descriptive purposes only and are not to be construed as
indicating or implying a relative importance or implicitly
indicating the number of technical features indicated. Thus,
elements referred to as “first” and “second” may include one
or more of the features either explicitly or implicitly. In the
description of the present disclosure, “a plurality” indicates
two or more unless specifically defined otherwise.

[0098] In the present disclosure, a first element being “on”
a second element may indicate direct contact between the
first and second elements, without contact, or indirect geo-
metrical relationship through one or more intermediate
media or layers, unless otherwise explicitly stated and
defined. Similarly, a first element being “under,” “under-
neath” or “beneath” a second element may indicate direct
contact between the first and second elements, without
contact, or indirect geometrical relationship through one or
more intermediate media or layers, unless otherwise explic-
itly stated and defined.

[0099] Some other embodiments of the present disclosure
can be available to those skilled in the art upon consideration
of the specification and practice of the various embodiments
disclosed herein. The present application is intended to
cover any variations, uses, or adaptations of the present
disclosure following general principles of the present dis-
closure and include the common general knowledge or
conventional technical means in the art without departing
from the present disclosure. The specification and examples
can be shown as illustrative only, and the true scope and
spirit of the disclosure are indicated by the following claims.
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1. A display panel, comprising:

a substrate;

a pixel layer disposed over the substrate and including
pixel units arranged in an array; and

a sensing layer comprising indium tin oxide (ITO) or
bismuth tungstate (Bi,WOy), integrally formed with
the display panel and disposed at a side of the substrate
distal from the pixel layer or disposed at a side of the
substrate proximal to the pixel layer;

wherein the sensing layer is configured to convert a
received optical signal from ambient light into an
electrical signal without being affected by light emitted
by the display panel.

2. The display panel according to claim 1, wherein

there is no overlap area between a projection of the
sensing layer on the substrate and a projection of the
pixel unit on the substrate.

3. The display panel according to claim 1, further com-

prising:
a visible light selective transmission layer disposed on the
sensing layer and configured to allow visible light in a
specified wavelength range in an ambient light to pass
through and transmit the visible light to the sensing
layer.
4. The display panel according to claim 3,
wherein the pixel unit includes subpixel units of N colors;
the sensing layer includes N sub-sensing layers;
the N sub-sensing layers include an i” sub-sensing
layer, in which 1=i=N and N is a positive integer;

the visible light selective transmission layer includes N
sub-visible light selective transmission layers; the N
sub-visible light selective transmission layers
include an i? sub-visible light selective transmission
layer;

wherein the i sub-visible light selective transmission
layer is disposed on the i” sub-sensing layer and
allows visible light in an i wavelength range to pass
through; and a wavelength range of light emitted by
a subpixel unit of an i” color is the same with the i”*
wavelength range.

5. The display panel according to claim 3, wherein the
projection of the sensing layer on the substrate falls within
a projection of the visible light selective transmission layer
on the substrate.

6. The display panel according to claim 1, wherein the
pixel layer includes:

a liquid crystal layer disposed on the substrate;

a color filter layer being disposed on the liquid crystal
layer and including subpixel units of N colors arranged
in an array; and

a black matrix disposed between adjacent subpixel units;

the sensing layer is disposed on the black matrix and
disposed on one side of the black matrix away from the
liquid crystal layer.

7. The display panel according to claim 2, wherein the

pixel layer includes:

a liquid crystal layer disposed on the substrate;

a color filter layer being disposed on the liquid crystal
layer and including subpixel units of N colors arranged
in an array; and

a black matrix disposed between adjacent subpixel units;

the sensing layer is disposed on the black matrix and
disposed on one side of the black matrix away from the
liquid crystal layer.
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8. The display panel according to claim 3, wherein the
pixel layer includes:

a liquid crystal layer disposed on the substrate;

a color filter layer being disposed on the liquid crystal
layer and including subpixel units of N colors arranged
in an array; and

a black matrix disposed between adjacent subpixel units;

the sensing layer is disposed on the black matrix and
disposed on one side of the black matrix away from the
liquid crystal layer.

9. The display panel according to claim 4, wherein the

pixel layer includes:

a liquid crystal layer disposed on the substrate;

a color filter layer being disposed on the liquid crystal
layer and including subpixel units of N colors arranged
in an array; and

a black matrix disposed between adjacent subpixel units;

the sensing layer is disposed on the black matrix and
disposed on one side of the black matrix away from the
liquid crystal layer.

10. The display panel according to claim 5, wherein the

pixel layer includes:

a liquid crystal layer disposed on the substrate;

a color filter layer being disposed on the liquid crystal
layer and including subpixel units of N colors arranged
in an array; and

a black matrix disposed between adjacent subpixel units;

the sensing layer is disposed on the black matrix and
disposed on one side of the black matrix away from the
liquid crystal layer.

11. The display panel according to claim 1, wherein the
pixel layer includes an organic light-emitting layer; the
display panel further comprises:

an array layer disposed between the substrate and the
organic light-emitting layer;

when the sensing layer is disposed on one side of the
substrate away from the pixel layer, the substrate is a
transparent substrate, and a light transmittance of the
array layer is greater than a specified light transmit-
tance;

and/or when the sensing layer is disposed on one side of
the substrate close to the pixel layer, the sensing layer
is disposed between the substrate and the array layer.

12. The display panel according to claim 2, wherein the
pixel layer includes an organic light-emitting layer; the
display panel further comprises:

an array layer disposed between the substrate and the
organic light-emitting layer;

when the sensing layer is disposed on one side of the
substrate away from the pixel layer, the substrate is a
transparent substrate, and a light transmittance of the
array layer is greater than a specified light transmit-
tance; and/or

when the sensing layer is disposed on one side of the
substrate close to the pixel layer, the sensing layer is
disposed between the substrate and the array layer.

13. The display panel according to claim 3, wherein the
pixel layer includes an organic light-emitting layer; the
display panel further comprises:

an array layer disposed between the substrate and the
organic light-emitting layer;
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when the sensing layer is disposed on one side of the
substrate away from the pixel layer, the substrate is a
transparent substrate, and a light transmittance of the
array layer is greater than a specified light transmit-
tance; and/or
when the sensing layer is disposed on one side of the
substrate close to the pixel layer, the sensing layer is
disposed between the substrate and the array layer.
14. The display panel according to claim 4, wherein the
pixel layer includes an organic light-emitting layer; the
display panel further comprises:
an array layer disposed between the substrate and the
organic light-emitting layer;
when the sensing layer is disposed on one side of the
substrate away from the pixel layer, the substrate is a
transparent substrate, and a light transmittance of the
array layer is greater than a specified light transmit-
tance; and/or

when the sensing layer is disposed on one side of the
substrate close to the pixel layer, the sensing layer is
disposed between the substrate and the array layer.

15. The display panel according to claim 5, wherein the
pixel layer includes an organic light-emitting layer; the
display panel further comprises:

an array layer disposed between the substrate and the
organic light-emitting layer;

when the sensing layer is disposed on one side of the
substrate away from the pixel layer, the substrate is a
transparent substrate, and a light transmittance of the
array layer is greater than a specified light transmit-
tance; and/or

when the sensing layer is disposed on one side of the
substrate close to the pixel layer, the sensing layer is
disposed between the substrate and the array layer.

16. The display panel according to claim 1, wherein a
projection area of the sensing layer on the substrate is greater
than a specified area.

17. The display panel according to claim 3, wherein the
visible light selective transmission layer includes an optical
grating.

18. A terminal device, comprising:

a device body; and

a display panel according to claim 1;

wherein the display panel covers the device body.

19. The terminal device according to claim 18, further
comprising:

a driver chip,

wherein the sensing layer is electrically connected with

the driver chip.

20. A mobile phone comprising display panel according to
claim 1, wherein the mobile phone is configured to adjust a
screen brightness of the display panel based on optical
parameters of ambient light detected by the sensing layer
without an independent optical sensor outside of the display
panel.



