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(57) ABSTRACT

A display panel having health monitoring function, includ-
ing a first substrate; a second substrate; and a monitoring
unit. The monitoring unit is configured to monitor a change
in human physiological information and is disposed on the
first substrate or the second substrate through a patterning
process. Such display panel having health monitoring func-
tion solves the technical problem that existing display panels
having health monitoring function are poor in level of
integration with incompact structures.
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DISPLAY PANEL HAVING HEALTH
MONITORING FUNCTION, MANUFACTURE
METHOD THEREOF AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] At least one embodiment of the present invention
relates to a display panel having health monitoring function,
a manufacture method thereof, and a display device.

BACKGROUND

[0002] With the popularization and application of intelli-
gent wearable apparatus, people have paid more and more
attention to health monitoring function of intelligent termi-
nals. Currently known intelligent terminals include intelli-
gent bracelet, watch, mobile phone and the like, in which a
unit serving for monitoring a health condition is mostly
separately designed.

[0003] In addition, currently known displays with rela-
tively larger scale usually do not possess health monitoring
function; even for those displays equipped with a unit for
health monitoring, the unit is designed to be separated from
a display panel of the display.

[0004] Therefore, most of the currently known display
panels having health monitoring function are poor in level of
integration, with incompact structures.

SUMMARY

[0005] Embodiments of the present invention provide a
display panel having health monitoring function, a manu-
facture method thereof and a display device, which solve the
technical problem that existing display panels having health
monitoring function are poor in level of integration with
incompact structures.

[0006] The display panel having health monitoring func-
tion as provided by embodiments of the present invention
includes a first substrate; a second substrate; and a moni-
toring unit, wherein the monitoring unit is disposed on the
first substrate or the second substrate through a patterning
process and is configured to monitor a change in human
physiological information.

[0007] In one example, the monitoring unit includes an
optical sensor.
[0008] In one example, the optical sensor is a photodiode

disposed at a light-transmittance region of the first substrate
or the second substrate.

[0009] In one example, the photodiode is disposed at
monochrome sub-pixel locations.

[0010] In one example, the photodiode is disposed on the
first substrate; the first substrate includes a thin film tran-
sistor (TFT); and at each of the monochrome sub-pixel
locations, the first substrate further includes electrodes dis-
posed at both sides of the photodiode.

[0011] In one example, the electrodes disposed at both
sides of the photodiode are a first transparent electrode and
a second transparent electrode; wherein the first transparent
electrode is electrically connected to a drain electrode of the
TFT, and the first transparent electrode is disposed closer to
the drain electrode as compared with the second transparent
electrode.

[0012] Inoneexample, the second transparent electrode is
disposed above the first transparent electrode.

[0013] In one example, the TFT is low temperature poly-
crystalline silicon (LTPS) TFT or metal oxide TFT.
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[0014] 1In one example, the photodiode includes an n-type
silicon pattern layer, a p-type silicon pattern layer, and an
intrinsic silicon pattern layer disposed between the n-type
silicon pattern layer and the p-type silicon pattern layer.
[0015] 1In one example, the display panel further includes
a sensing unit configured to sense a location touched by a
human body contacted with the display panel.

[0016] In one example, the sensing unit is a touch-control
unit or includes a photodiode.

[0017] The display device as provided by embodiments of
the present invention includes any of the above-mentioned
display panels.

[0018] In one example, the monitoring unit of the display
panel includes a photodiode, and the display device further
includes a computing unit and a controlling unit; wherein the
computing unit is configured to compute a heart rate value
from electrical signal output by the photodiode; and the
controlling unit is configured to control a driving circuit to
display the heart rate value on the display panel.

[0019] The manufacture method of a display device as
provided by embodiments of the present invention includes
a step of providing a monitoring unit on a first substrate or
a second substrate through a patterning process.

[0020] In one example, the step of providing the monitor-
ing unit includes: disposing a photodiode at monochrome
sub-pixel locations on the first substrate or the second
substrate.

[0021] In one example, the photodiode is disposed at
green sub-pixel locations.

[0022] Embodiments of the present invention provide a
display panel having health monitoring function, a manu-
facture method thereof and a display device. The display
panel includes a first substrate and a second substrate, and
further includes a monitoring unit configured to monitor a
change in human physiological information; wherein the
monitoring unit is disposed on the first substrate or the
second substrate through a patterning process. By integrat-
ing the monitoring unit that monitors a change in human
physiological information into the display panel, it can solve
technical problem that the existing display panels having
health monitoring function are poor in level of integration
with incompact structures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to clearly illustrate the technical solution
of the embodiments of the present invention, the drawings of
the embodiments will be briefly described in the following.
[0024] FIG. 1 is a schematic diagram illustrating a struc-
ture of a display panel as provided by an embodiment of the
present invention;

[0025] FIG. 2 is a schematic diagram illustrating a struc-
ture of a photodiode in the display panel as provided by an
embodiment of the present invention;

[0026] FIG. 3 is a schematic diagram illustrating a struc-
ture of a display panel integrated with a photodiode at a
monochrome sub-pixel location;

[0027] FIGS. 4-9 are schematic diagrams illustrating a
process of manufacturing a sub-pixel including a photo-
diode, at a monochrome sub-pixel location, in a display
panel as provided by an embodiment of the present inven-
tion;

[0028] FIG. 10 is a schematic diagram illustrating a struc-
ture of a display device as provided by an embodiment of the
present invention; and
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[0029] FIG. 11 is a flow chart illustrating a process of
health monitoring performed by a display device as provided
by an embodiment of the present invention.

[0030] Numeral References: 1-first substrate; 2-second
substrate; 3-monitoring unit; 10-photodiode; 101-n-type sili-
con pattern layer; 102-intrinstic silicon pattern layer; 103-
p-type silicon pattern layer; 20-thin film transistor (TFT);
201-gate electrode; 202-gate insulating layer; 203-active
layer; 203a-amorphous silicon film; 2031-polycrystalline
silicon layer; 2032-source region; 2033-drain region; 2034-
polycrystalline silicon region; 204-source electrode; 205-
drain electrode; 30-first transparent electrode; 40-second
transparent electrode; 50-interlayer insulating layer; 60-pla-
narization layer.

DETAILED DESCRIPTION

[0031] In order to make objects, technical solutions and
advantages of the embodiments of the present invention
apparent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments of
the present invention. It is obvious that the described
embodiments are just a part but not all of the embodiments
of the present invention. Based on the described embodi-
ments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should
be within the scope of the present invention.

[0032] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art to
which the present invention belongs. The terms, such as
“first,” “second,” or the like, which are used in the descrip-
tion and the claims of the present application, are not
intended to indicate any sequence, amount or importance,
but for distinguishing various components. Also, the terms,
such as “a/an,” “one,” or the like, are not intended to limit
the amount, but for indicating the existence of at least one.
The terms, such as “include/including,” “include/including,”
or the like are intended to specify that the elements or the
objects stated before these terms encompass the elements or
the objects and equivalents thereof listed after these terms,
but not preclude other elements or objects. The terms, “on,”
“uander,” or the like are only used to indicate relative position
relationship, and when the position of the object which is
described is changed, the relative position relationship may
be changed accordingly.

[0033] Hereafter, specific embodiments of the present
invention are further described in more details, in which
certain features and structures are omitted for clarity of
explanation; however, the way of description is not intended
to limit the embodiments of the invention to include only the
features and structures as described herein, and the embodi-
ments can include other necessary features and structures.

[0034] Embodiments of the present invention provide a
display panel having health monitoring function. As illus-
trated in FIG. 1, the display panel includes a first substrate
1 and a second substrate 2, and further includes a monitoring
unit 3 which is configured to monitor a change in human
physiological information. The monitoring unit 3 is disposed
on the first substrate 1 or the second substrate 2 by a
patterning process. It should be understood for those skilled
in the art that, although the monitoring unit 3 in FIG. 1 is
disposed centrally on a surface of the first substrate 1, it is
illustrated by way of example only but not to limit the
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present invention thereto; in other embodiments of the
present invention, the monitoring unit 3 can be disposed on
the second substrate 2 or disposed at different locations on
the first substrate 1, depending on actual requirements.
[0035] It should be explained that, first of all, the type of
the display panel is not particularly defined in the embodi-
ments of the present invention; for example, it can be a
liquid crystal display panel so that the first substrate 1 can be
an array substrate and the second substrate 2 can be a color
filter substrate; of course, the display panel can also be an
organic electroluminescent diode so that the first substrate 1
can be an array substrate and the second substrate 2 can be
a package substrate. In practical application, the type of the
display panel can be chosen according to actual demands
with the only premise of integrating the above-mentioned
monitoring unit 3 into the display panel.

[0036] Secondly, the human physiclogical information
under the embodiments of the present invention can be
information of blood, pulse and temperature of a human
body; that is, it can be any information through which
certain health indicators of a human body can be repre-
sented.

[0037] For example, the human physiological information
can be blood information through which a heart rate value,
as one of health indicators of a human body, can be obtained.
[0038] Embodiments of the present invention provide a
display panel having health monitoring function including a
first substrate 1 and a second substrate 2, and further
including a monitoring unit 3 configured to monitor a
change in human physiological information; wherein the
monitoring unit 3 is disposed on the first substrate 1 or the
second substrate 2 through a patterning process.

[0039] According to embodiments of the present inven-
tion, the monitoring unit 3 that monitors a change in human
physiological information is integrated in the display panel,
thus it can solve the technical problems of display panels
having health monitoring function according to existing
technology such as the poor integration level and the incom-
pact structure.

[0040] In an embodiment of the present invention, the
monitoring unit 3 can include an optical sensor 10 such as
photodiode and infrared sensor. Generally, the optical sensor
can be supplied with light from a light source separated from
the display panel; for example, the light source can be a
monochromatic source such as a light source capable of
emitting red light or green light or blue light or infrared light,
or, the light source can be other light sources capable of
emitting other type of monochromatic light. Moreover,
considering that corresponding sub-pixels of the above-
mentioned display panel when applied in a display device
are capable of emitting red light, green light and blue light,
the monitoring unit in an embodiment of the present inven-
tion is an optical sensor which utilizes monochromatic
sources of red, green and blue light, so that the light emitted
from the sub-pixels can be directly used as the incident light.
In an embodiment of the present invention, the green light
emitted from the green sub-pixels is used as the incident
light because the green light has much better performance of
transmitting through the human skin.

[0041] In an embodiment of the present invention, the
monitoring unit is configured to monitor a change in human
blood, based on which a heart rate value can be obtained so
as to monitor the heart rate of a human body, as one of the
health indicators. The human blood contains plenty of cells
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of different types, which can represent different reflecting
and transmitting effects with respective to the light; for
example, the oxygen-bearing lurid cell and the oxygen-free
lurid cell in the blood both allow the green light to be
reflected, while other cells in the blood allow the green light
to be transmitted therethrough; as a result, during the blood
flowing correspondingly with the beating of the heart, the
oxygen-bearing lurid cell and oxygen-free lurid cell in the
blood that represent reflecting effect with respective to the
green light will be changed, which in turn changes the green
light being reflected, and hence the heart rate value can be
calculated. To sum up, the above-mentioned process of
monitoring a change in human blood is to detect a change of
cells in the blood such as the oxygen-bearing lurid cell and
the oxygen-free lurid cell by means of the light being
reflected.

[0042] Based on the principle above and since the blood is
flowing through every and each portion of a human body
including human fingers which are more easily to be con-
tacted with the display panel as compared with other por-
tions, embodiments of the present invention incorporate the
monitoring unit into the display panel to monitor the change
in the blood in a more convenient way.

[0043] In an embodiment of the present invention, the
optical sensor can be photodiode used for converting an
optical signal into an electrical signal; and the photodiode is
disposed at a light-transmittance region on the first substrate
or the second substrate.

[0044] In an example as illustrated in FIG. 2, the photo-
diode 10 can include a n-type silicon pattern layer 101, a
p-type silicon pattern layer 103 and an intrinsic silicon
pattern layer 102 disposed between the n-type silicon pattern
layer 101 and the p-type silicon pattern layer 103.

[0045] Since an amount of cells in the blood flowing in the
blood vessel that represent reflecting effect with respective
to the light is changed with the variation of the heart rate, the
reflecting condition of the light that is incident onto the
human skin (for example, fingers) is also varied. The pho-
todiode operates by following the principle of converting the
optical signal into the electrical signal: the electrical energy
as converted is varied depending on the type of the optical
energy as absorbed; as a result, when the reflected light as
absorbed changes, the electrical signal after converted is
correspondingly different; in this way, it can easily calculate
the heart rate value through corresponding equations accord-
ing to the variation of the electrical signal.

[0046] Herein, the photodiodes are disposed at the light-
transmittance region on the first substrate 1 or the second
substrate 2 so that it can directly utilize the light emitted
from the light-transmittance region without the need of
additionally arranging a light source for supplying the
photodiodes with light.

[0047] It should be noted that, first of all, the photodiode
is disposed at the light-transmittance region of the first
substrate 1 or the second substrate 2, that is, the photodiode
is disposed at the light-transmittance regions of the sub-
pixels on the first substrate 1 or the second substrate 2 so that
the photodiode can directly utilize the red, green and blue
light emitted from the sub-pixels and reflected by the human
body.

[0048] Secondly, the photodiode 10 that is integrated on
the first substrate 1 or the second substrate 2 is merely used
for converting the optical signal of the reflected light into
electrical signal, and the function of calculating the heart
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rate value from a change in the electrical signal can be
performed by other units. For example, other processing
units can be integrated with the photodiode 10 on a circuit
board, without particularly defined herein.

[0049] As above, the technical solution of the embodi-
ments of the present invention monitors the change in the
human body by utilizing the photodiode 10. On one hand,
the photodiode is simple in structure and easily to be
integrated on the first substrate 1 or the second substrate 2;
on the other hand, arranging the photodiode 10 in the
light-transmittance region allows utilizing the light emitted
from the sub-pixels of the display panel, which facilitates the
integration.

[0050] In an embodiment of the present invention, con-
sidering that the display panel, when applied in a display
device, emits monochromatic light in a more stable way and
is less likely to result in incorrect measurement due to
external disturbance, the photodiode 10 is disposed at mono-
chrome sub-pixel locations. For example, the photodiode is
disposed at all the green sub-pixel locations or all the blue
sub-pixel locations or all the red sub-pixel locations on the
first substrate 1 or the second substrate 2. In one example,
the green light is utilized for its better performance of
transmitting through the human skin; that is to say, the
photodiodes 10 are disposed at all the green sub-pixel
locations on the first substrate 1 or the second substrate 2.
Herein, the layer in the first substrate or the second substrate
where the photodiode 10 is located is not particularly
defined.

[0051] In an embodiment of the present invention, the first
substrate 1 is an array substrate on which the photodiode 10
is disposed; wherein the first substrate 1 includes a TFT; and
at each of the monochrome sub-pixel locations, the first
substrate 1 further includes electrodes disposed at both sides
of the photodiode 10. For example, the monochrome sub-
pixels can be green sub-pixels. For example, the electrodes
disposed at both sides of the photodiode 10 can be working
electrodes of the photodiode. In the present embodiment, the
photodiode 10 is arranged on the array substrate because the
array substrate itself requires corresponding electrode such
as pixel electrode to be formed at the light-transmittance
region of the sub-pixel; as a result, when the display panel
is used for monitoring a change in blood, the electrode can
be used as one of the working electrodes of the photodiode,
so as to simplify the manufacture process of the display
panel integrated with health monitoring function.

[0052] In an example of the above-mentioned embodi-
ment, the electrodes disposed at both sides of the photodiode
is a first transparent electrode and a second transparent
electrode; wherein the first transparent electrode is electri-
cally connected to a drain electrode of the TFT, and wherein
the first transparent electrode is disposed closer to the drain
electrode as compared with the second transparent electrode.
With the photodiodes being disposed at green sub-pixel
locations by way of example, as illustrated in FIG. 3, at each
of the green sub-pixel locations, the TFT 20 of the first
substrate 1 includes a gate electrode 201, a gate insulating
layer 202, an active layer 203, a source electrode 204 and a
drain electrode 205; the photodiode 10 disposed between the
first transparent electrode 30 and the second transparent
electrode 40 can include, in sequence, a n-type silicon
pattern layer 101, an intrinsic silicon pattern layer 102 and
a p-type silicon pattern layer 103; wherein the first trans-
parent electrode 30 is electrically connected to the drain
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electrode 205. Of course, it has no need of arranging the
above-mentioned second transparent electrode 40 at sub-
pixel locations of other colors because it’s not necessary to
arrange a photodiode 10 there. In the present embodiment,
when the display panel is used for display, the second
transparent electrode 40 is not applied with a voltage, so as
to ensure a normal display function of corresponding sub-
pixels; when the display panel is used for health monitoring,
the second transparent electrode is applied with a voltage.
[0053] It should be noted that, for embodiments as illus-
trated in FIG. 3, the second transparent electrode 40 can also
be disposed above or below the first transparent electrode
30. For example, the second transparent electrode 40 can be
disposed above the first transparent electrode 30; in such
case, since the TFT is formed prior to the formation of the
photodiode and the second transparent electrode 40, a failure
of TFT due to an excessively larger “step difference” during
the manufacture process thereof can be avoided, as com-
pared with the process in which the second transparent
electrode 40 and the photodiode 10 are formed prior to the
formation of the TFT.

[0054] Besides, the type of the TFT 20 is not particularly
defined in the embodiments of the present invention. It can
be amorphous silicon film TFT, low temperature polycrys-
talline silicon (LTPS) TFT, metal oxide TFT and the like. In
one example, the low temperature polycrystalline silicon
(LTPS) TFT or the metal oxide TFT is adopted as the TFT
20 for consideration of the relatively higher mobility rate
thereof.

[0055] Inanembodiment of the present invention in which
the low temperature polycrystalline silicon (LTPS) TFT is
used as the TFT 20 by way of example, at a monochrome
sub-pixel location, a monochrome sub-pixel is manufactured
by steps as below.

[0056] S101, forming an amorphous silicon film 2034 on
a substrate, as illustrated in FIG. 4.

[0057] For example, the amorphous silicon film 2034 can
be formed by plasma chemical vapor deposition (PECVD)
method or by sputtering method.

[0058] S102, based on a completion of step S101. placing
the substrate formed with the amorphous silicon film 203a
into an annealing furnace for dehydrogenation treatment.
[0059] For example, the substrate can be maintained at a
certain temperature in the annealing furnace for a certain
period of time to reduce the hydrogen content in the amor-
phous silicon film; it usually has to control the hydrogen
content in the amorphous silicon film to be below 3% so as
to avoid an occurrence of hydrogen explosion during a
subsequent laser annealing process.

[0060] Forexample, the dehydrogenation treatment can be
performed under 400-600° C. for 20-120 minutes.

[0061] S103, based on a completion of step S102, per-
forming an annealing treatment to the amorphous silicon
film 2034 by using excimer laser annealing method, for
example, to crystallize the amorphous silicon film 203 as a
polycrystalline silicon film.

[0062] S104, based on a completion of step S103, per-
forming a patterning process to the polycrystalline silicon
film to form a polycrystalline silicon layer 2031 as illus-
trated in FIG. 5.

[0063] S105, based on a completion of step S104, forming
a gate insulating layer 202 and a gate electrode 201, as
illustrated in FIG. 6.
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[0064] For example, the gate insulating layer 202 can be
deposited by using PECVD method. Then, a gate metal layer
can be formed on the gate insulating layer 202 by using
sputtering method, and the gate electrode 201 can be formed
by using a patterning process.

[0065] S106, based on a completion of step S105, per-
forming an ion implantation process to a region of the
polycrystalline silicon layer 2031 corresponding to a source
region and a drain region, so as to form an active layer 203
as illustrated in FIG. 7. The active layer 203 includes a
source region 2032, a drain region 2033 and a polycrystal-
line silicon region 2034 located between the source region
2031 and the drain region 2033.

[0066] For example, it can perform an activating process
after the ion implantation process by using rapid thermal
annealing method, laser annealing method or furnace
annealing method. The furnace annealing method has rela-
tively higher economic efficiency, is easier for implementa-
tion and obtains better homogeneity. In an embodiment of
the present invention, an activating thermal process can be
performed under 300-600° C. for 0.5-4 hours (1-3 hours is
preferable) within the annealing furnace.

[0067] S107, based on a completion of step S106, forming
an interlayer insulating layer 50, and forming a source
electrode 204 and a drain electrode 205 on the interlayer
insulating layer 50, as illustrated in FIG. 8. The source
electrode 204 and the drain electrode 205 are contacted with
the source region 2032 and the drain region 2033, respec-
tively, by means of through holes formed in the interlayer
insulating layer 50 and the gate insulating layer 202, respec-
tively.

[0068] For example, the interlayer insulating layer 50 can
be deposited by using PECVD method; then a source-drain
metallic layer can be formed on the interlayer insulating
layer 50 by using sputtering method; and the source elec-
trode 204 and the drain electrode 205 can be formed by
using a patterning process.

[0069] S108, based on a completion of step S107, forming
a planarization layer 60, and forming a first transparent
electrode 30 electrically connected to the drain electrode 205
on the planarization layer 60; and then at a green-pixel
location, forming a n-type silicon pattern layer 101, an
intrinsic silicon pattern layer 102, a p-type silicon pattern
layer 103 and a second transparent electrode 40, in
sequence, on the first transparent electrode 30.

[0070] It should be noted that FIGS. 4-9 of the present
invention are merely illustrated in a simplified manner in
which only structures associated with the inventive concept
of the present invention are presented but those structures
uncorrelated (i.e., well-known structures) are omitted or
only partly presented, for purpose of clearly describing the
technical solutions of embodiments of the present invention.
[0071] Inaddition, since switching on all the monochrome
sub-pixels in the entire display screen may lead to consid-
erable consumption of electrical energy, in an embodiment
of the present invention at least one monochrome sub-pixel
in an area touched by the human body, for example, fingers,
is switched on; correspondingly, in such embodiments, the
display panel can further include a sensing unit configured
to sense a location where the human body touched with the
display panel.

[0072] In embodiments of the present invention, the sens-
ing unit can be a touch-control unit; for example, it can
monitor a location of the finger by means of a touch-control
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electrode disposed on the display panel, and it can also
monitor the location of the finger by means of photodiodes.
In case where the photodiode is utilized for monitoring the
location of the finger, the photodiode can be disposed at each
and every sub-pixel location; upon determining the location
of the finger through the photodiodes, the health monitoring
function can be activated, depending on actual conditions.
[0073] Embodiments of the present invention further pro-
vide a display device including the display panel as dis-
cussed in any of the above embodiments.

[0074] The display device can be, for example, tablet PC,
television, large-scaled mobile phone and the like, without
limiting the present invention thereto.

[0075] For example, in case that the monitoring unit is
implemented by photodiode, as illustrated in FIG. 10, the
display device can further include a computing unit and a
controlling unit; wherein the computing unit is configured to
calculate a heart rate value from electrical signal output by
the photodiode (activated by, for example, the foregoing
sensing unit); the controlling unit is configured to control a
driving circuit to display the heart rate value on the display
panel. The computing unit can be implemented by a chip
disposed on a circuit board of the display panel which can
realize calculating function, and the controlling unit can be
implemented by a controlling chip disposed on the circuit
board.

[0076] For example, in case where the display panel
further includes a sensing unit, the controlling unit can be
further configured to switch on a TFT of at least one
monochrome sub-pixel at the location touched by the human
body through the driving circuit, according to the location
where the human body touched with the display panel which
is determined by the sensing unit.

[0077] For example, when the controlling unit switches on
the TFTs of a plurality of monochrome sub-pixels at the
location touched by the human body through the driving
circuit, the computing unit can calculate heart rate values
from the electrical signal output by the photodiode disposed
at each of the monochrome sub-pixel locations and obtain an
average value thereof.

[0078] Herein it should be noted that FIG. 10 merely
illustrates part of the structure of the display device as
provided by embodiments of the present invention, and the
remaining parts that are omitted from FIG. 10 are well-
known to those skilled in the art for which no details will be
described.

[0079] Insuch case, as illustrated in FIG. 11, an exemplary
flow chart for the display device to perform a health moni-
toring includes steps as below.

[0080] S201, determining a location of a finger by a
sensing unit, and performing steps S202-S205 upon the
location being determined.

[0081] S202, sending location information of the finger
back to a driving circuit by a control ling unit.

[0082] S203, switching on a TFT of a monochrome sub-
pixel at the location of the finger by the driving circuit.
[0083] S204, calculating a heart rate value from an elec-
trical signal output by a photodiode at the monochrome
sub-pixel location by a computing unit.

[0084] S205, controlling the driving circuit to display the
heart rate value on the display panel by the controlling unit.
[0085] The foregoing is merely exemplary embodiments
of the invention, but is not used to limit the protection scope
of the invention. Those skilled in the art will readily appre-
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ciate that many modifications are possible in the foregoing
embodiments, or equivalent substitutions are made for part
of technical features, without departing from the spirit and
the scope of the present invention. The protection scope of
the invention shall be defined by the attached claims.
[0086] The present application claims priority of Chinese
Patent Application No. 201510146219.7 filed on Mar. 30,
2015 tutled “DISPLAY PANEL HAVING HEALTH MONI-
TORING FUNCTION AND DISPLAY DEVICE”, the dis-
closure of which is incorporated herein by reference in its
entirety as part of the present application.

1. A display panel having health monitoring function,
comprising:

a first substrate;

a second substrate; and

a monitoring unit, disposed on the first substrate or the

second substrate and configured to monitor a change in
human physiological information.

2. The display panel of claim 1, wherein the monitoring
unit includes an optical sensor.

3. The display panel of claim 2, wherein the optical sensor
is a photodiode;

wherein the photodiode is disposed at a light-transmit-

tance region of the first substrate or the second sub-
strate.

4. The display panel of claim 3, wherein the photodiode
is disposed at a monochrome sub-pixel location.

5. The display panel of claim 4, wherein the photodiode
is disposed at a green sub-pixel location.

6. The display panel of claim 4, wherein the photodiode
is disposed on the first substrate;

the first substrate includes a thin film transistor (TFT); and

at the monochrome sub-pixel location, the first sub-
strate further includes electrodes disposed at both sides
of the photodiode.

7. The display panel of claim 6, wherein the electrodes
disposed at both sides of the photodiode are a first trans-
parent electrode and a second transparent electrode;

wherein the first transparent electrode is electrically con-

nected to a drain electrode of the TFT, and the first
transparent electrode is disposed closer to the drain
electrode as compared with the second transparent
electrode.

8. The display panel of claim 7, wherein the second
transparent electrode is disposed above the first transparent
electrode.

9. The display panel of claim 3, wherein the photodiode
includes a n-type silicon pattern layer, a p-type silicon
pattern layer, and an intrinsic silicon pattern layer disposed
between the n-type silicon pattern layer and the p-type
silicon pattern layer.

10. The display panel of anyone of claim 6, wherein the
TFT is a low temperature polycrystalline silicon (LTPS)
TFT or a metal oxide TFT.

11. The display panel of claim 6, further including a
sensing unit, the sensing unit is configured to sense a
location touched by a human body contacted with the
display panel.

12. The display panel of claim 11, wherein the sensing
unit is a touch-control unit or a photodiode.

13. A display device, including the display panel of any
one of claim 1.
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14. The display device of claim 13, wherein the monitor-
ing unit includes a photodiode, and the display device
further includes a computing unit and a controlling unit;

wherein the computing unit is configured to compute a

heart rate value from electrical signal output by the
photodiode;

the controlling unit is configured to control a driving

circuit to display the heart rate value on the display
panel.

15. A manufacture method of a display device having
health monitoring function, comprising a step of providing
a monitoring unit on a first substrate or a second substrate
through a patterning process.

16. The manufacture method of claim 15, wherein the step
of providing the monitoring unit includes: disposing a
photodiode at a monochrome sub-pixel location on the first
substrate or the second substrate.

17. The manufacture method of claim 16, wherein the
photodiode is disposed at a green sub-pixel location.
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18. The display panel of claim 5, wherein the photodiode
1s disposed on the first substrate;

the first substrate includes a thin film transistor (TFT); and
at the monochrome sub-pixel location, the first sub-
strate further includes electrodes disposed at both sides
of the photodiode.

19. The display panel of claim 4, wherein the photodiode
includes a n-type silicon pattern layer, a p-type silicon
pattern layer, and an intrinsic silicon pattern layer disposed
between the n-type silicon pattern layer and the p-type
silicon pattern layer.

20. The display panel of claim 5, wherein the photodiode
includes a n-type silicon pattern layer, a p-type silicon
pattern layer, and an intrinsic silicon pattern layer disposed
between the n-type silicon pattern layer and the p-type
silicon pattern layer.



patsnap

TREMOF) EERERNIIENERER , HFEFENEREE
[F(RE)E US20170035359A1 K (aH)A 2017-02-09
BRiES US14/913492 % A 2015-09-29

FRIFRB(EFR)AGE) READZEARGERLE
BREHFHRBEXEERFTELT

RE(EFR)AGE) ARABREARBERLQF.
BRZSHFERXBERLF.

HERB(ERAE) BREGRBHLBARAT.

[FR]&Z A A QIU YUN
YANG JIUXIA
KA QIU, YUN
YANG, JIUXIA

IPCH %5 A61B5/00 A61B5/024 GO6F3/041 HO1L27/12

CPCH %5 A61B5/6887 H01L27/1214 A61B5/02416 GO6F3/042 A61B5/742 GOBF3/0412 A61B5/7278

£ £ 201510146219.7 2015-03-30 CN

H {0 FF sk US10405801

SNEBEEE Espacenet USPTO

BEGR .

) ~ _ _ Display panel

—MEEREENINEN S RER , BIEE —ERFEZERN—NEN

B, BB THEEENENAGEBREENTL , FEESRE/T

BRBEEF—ERSFE_ERL, XHEEREVSNIIENE RERE | Sensing unit

RTUENEARBEUNNENE RARSTEELEHNNEREREN |

HARBBE, ¥
[ Computing | "Controlling |
| ur}it j unit
! Momt(l)rmg Driving unit
| unit |



https://share-analytics.zhihuiya.com/view/33ab5718-ef0f-4027-aaad-3d33dbd98012
https://worldwide.espacenet.com/patent/search/family/053406417/publication/US2017035359A1?q=US2017035359A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170035359%22.PGNR.&OS=DN/20170035359&RS=DN/20170035359

