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OLED DISPLAY SUBSTRATE, TOUCH
DISPLAY PANEL AND DISPLAY DEVICE

The application is a U.S. National Phase Entry of Inter-
national Application No. PCT/CN2016/077486 filed on Mar.
28, 2016, designating the United States of America and
claiming priority to Chinese Patent Application No.
201510172765.8 filed on Apr. 13, 2015. The present appli-
cation claims priority to and the benefit of the above-
identified applications and the above-identified applications
are incorporated by reference herein in their entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to an OLED
display substrate, a touch display panel and a display device.

BACKGROUND

In an existing Organic Light-Emitting Display (OLED)
touch product, generally speaking, a touch panel is exter-
nally hung on a light-emitting side of an OLED display
panel.

SUMMARY

Embodiments of the present disclosure provide an
Organic Light-Emitting Display (OLED) display substrate,
comprising a base substrate and a display region, the display
region comprising: a plurality of first sub-regions arranged
at intervals and second sub-regions located between the first
sub-regions; at least one OLED light-emitting unit located in
the first sub-regions; and a plurality of optical sensing units
located in the second sub-regions, and first drive electrode
lines and first transmission electrode lines connected with
the optical sensing units and intersecting with each other;
wherein, the optical sensing units each comprise a photo-
sensitive sensor, and the photosensitive sensor is configured
to generate an electric signal according to a light intensity
change of a sensed touch point; and the first drive electrode
lines and the first transmission electrode lines are configured
to provide electric signals to determine a position of the
touch point.

In one embodiment of the present disclosure, for example,
the optical sensing units further comprise: solar cells con-
nected with the first drive electrode lines and the first
transmission electrode lines; first switching devices con-
nected with the photosensitive sensors in series, the first
switching devices being located on first branch circuits
adopting the first drive electrode lines as buses, and the first
switching devices being closer to signal input ends of the
first drive electrode lines with respect to the photosensitive
sensors; second switching devices connected with the solar
cells in series, the second switching devices being located on
second branch circuits which are connected with the first
branch circuits in parallel, and the second switching devices
being closer to the signal input ends of the first drive
electrode lines with respect to the solar cells; the first drive
electrode lines are configured to drive the solar cells to start;
and the first transmission electrode lines are configured to
output electric energy generated by the solar cells; wherein,
the first switching devices and the second switching devices
have opposite switching characteristics.

In one embodiment of the present disclosure, for example,
the first sub-regions are arranged in matrix; the first drive
electrode lines are located between first sub-regions of two
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adjacent rows, and the first transmission electrode lines are
located between first sub-regions of two adjacent columns.

In one embodiment of the present disclosure, for example,
the Organic Light-Emitting Display (OLED) display sub-
strate further comprising: second drive electrode lines and
second transmission electrode lines located in the second
sub-regions; wherein, the optical sensing units further com-
prise: solar cells connected with the second drive electrode
lines and the second transmission electrode lines; the second
drive electrode lines are configured to drive the solar cells to
start; and the second transmission electrode lines are con-
figured to output electric energy generated by the solar cells.

In one embodiment of the present disclosure, for example,
the first sub-regions are arranged in matrix; the first drive
electrode lines and the second drive electrode lines are
located between first sub-regions of two adjacent rows; the
first transmission electrode lines and the second transmis-
sion electrode lines are located between first sub-regions of
two adjacent columns.

In one embodiment of the present disclosure, for example,
the OLED light-emitting unit comprises: a first electrode, an
organic material functional layer and a second electrode
sequentially arranged on the base substrate; the photosensi-
tive sensor comprises: a third electrode, a first photoelectric
conversion layer and a fourth electrode sequentially
arranged on the base substrate; wherein, the first electrode
and the second electrode are a cathode and an anode
interchangeably; the third electrode and the fourth electrode
are a cathode and an anode interchangeably; the third
electrode, the first photoelectric conversion layer and the
fourth electrode are respectively arranged in a same layer as
the first electrode, the organic material functional layer and
the second electrode.

In one embodiment of the present disclosure, for example,
the third electrode, the first photoelectric conversion layer
and the fourth electrode are respectively same as the first
electrode, the organic material functional layer and the
second electrode in thickness.

In one embodiment of the present disclosure, for example,
the solar cell comprises: a fifth electrode, a second photo-
electric conversion layer and a sixth electrode sequentially
arranged on the base substrate; wherein, the fifth electrode
and the sixth electrode are a cathode and an anode inter-
changeably; the fifth electrode, the second photoelectric
conversion layer and the sixth electrode are respectively
arranged in a same layer as the first electrode, the organic
material functional layer and the second electrode.

In one embodiment of the present disclosure, for example,
the fifth electrode, the second photoelectric conversion layer
and the sixth electrode are respectively same as the first
electrode, the organic material functional layer and the
second electrode in thickness.

In one embodiment of the present disclosure, for example,
the optical sensing units comprises the solar cells, the first
switching devices and the second switching devices; the
OLED light-emitting unit comprises a drive transistor
located on the base substrate; wherein, the OLED display
substrate further comprises a passivation layer covering the
drive transistor, the first switching devices and the second
switching devices; a drain electrode of the drive transistor is
connected with the first electrode through a first via hole in
the passivation layer; a drain electrode of the first switching
device is connected with the third electrode through a
second via hole in the passivation layer; and a drain elec-
trode of the second switching device is connected with the
fifth electrode through a third via hole in the passivation
layer.
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Embodiments of the present disclosure provide a touch
display panel, comprising an encapsulation substrate and the
OLED display substrate described above to be cell-as-
sembled with the encapsulation substrate.

In one embodiment of the present disclosure, for example,
in the touch display panel, a touch electrode layer located
between the encapsulation substrate and the OLED display
substrate; wherein, the touch electrode layer is configured to
sense a touch signal at a conductor touch stage; the photo-
sensitive sensor is configured to sense a touch signal at an
insulator touch stage.

In one embodiment of the present disclosure, for example,
in the touch display panel, the touch electrode layer com-
prises a touch driving electrode and a touch sensing elec-
trode isolated by an insulating layer and intersecting with
each other; wherein, the touch display panel is configured to
meet at least one of two following conditions: an OLED
light-emitting unit does not overlap with the touch driving
electrode or the touch sensing electrode; and the optical
sensing unit does not overlap with the touch driving elec-
trode or the touch sensing electrode.

In one embodiment of the present disclosure, for example,
in the touch display panel, five to ten of the OLED light-
emitting units are arranged in the first sub-regions; the
optical sensing unit is located at a position of a center region
of every four adjacent first sub-regions.

In one embodiment of the present disclosure, for example,
in the touch display panel, the touch electrode layer is
located on a side of the encapsulation substrate facing the
OLED display substrate, and the touch display panel further
comprises: sealant located between the OLED display sub-
strate and the encapsulation substrate; or, the touch electrode
layer is located on a side of the encapsulation substrate
facing the OLED display substrate, and the OLED display
substrate further comprises an encapsulation layer for pack-
aging the OLED light-emitting unit and the optical unit; or,
the touch electrode layer is located on a side of the OLED
display substrate facing the encapsulation substrate, and the
touch display panel further comprises: an insulating layer
located between the touch electrode layer and the OLED
light-emitting unit as well as between the touch electrode
layer and the optical unit, and sealant located between the
OLED display substrate and the encapsulation substrate; or,
the touch electrode layer is located on a side of the OLED
display substrate facing the encapsulation substrate, and the
OLED display substrate further comprises an insulating
layer located between the touch electrode layer and the
OLED light-emitting unit as well as between the touch
electrode layer and the optical unit, and an encapsulation
layer for encapsulating the touch electrode layer, the OLED
light-emitting unit and the optical unit.

Embodiments of the present disclosure provide a display
device, comprising the touch display panel described above.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the disclosure, the drawings of the embodi-
ments will be briefly described in the following, it is obvious
that the described drawings are only related to some embodi-
ments of the disclosure and thus are not limitative of the
disclosure.

FIG. 1 is a schematic diagram of touch display principle
of a capacitive touch display panel;

FIG. 2 is a top view of an OLED display substrate
provided by an embodiment of the present disclosure;
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FIG. 3 is a schematic diagram of a working principle of
a photosensitive sensor in the OLED display substrate
provided by an embodiment of the present disclosure;

FIG. 4A is a schematic diagram I of working mode of the
photosensitive sensor and a solar cell in the OLED display
substrate provided by an embodiment of the present disclo-
sure;

FIG. 4B is a schematic diagram IT of working mode of the
photosensitive sensor and the solar cell in the OLED display
substrate provided by an embodiment of the present disclo-
sure;

FIG. 5 is a schematic diagram of sectional structures of an
OLED light-emitting unit, the photosensitive sensor and the
solar cell in the OLED display substrate provided by an
embodiment of the present disclosure;

FIG. 6 is a schematic diagram of a breakdown structure of
a touch display panel provided by an embodiment of the
present disclosure;

FIG. 7 is a work timing diagram of the touch display panel
provided by an embodiment of the present disclosure at
different stages; and

FIGS. 8A to 8D are sequentially schematic diagrams of a
sectional structure of the touch display panel provided by an
embodiment of the present disclosure.

REFERENCE SIGNS

01—touch display panel; 10—OLED display substrate;
100—base substrate; 11—OLED light-emitting unit; 111—
first electrode; 112—organic material functional layer;
113—second electrode; 12—optical sensing unit; 121—
photosensitive sensor; 1211—third electrode; 1212—first
photoelectric conversion layer; 1213—fourth electrode;
122—solar cell; 1221—fifth electrode; 1222—second pho-
toelectric conversion layer; 1223—sixth electrode; 13—{first
drive electrode line; 131—first branch cireuit; 132—second
branch circuit; 14—first transmission electrode line;
15— first switching device; 16—second switching device;
17—second drive electrode line; 18—second transmission
electrode line; 19—passivation layer; 191—first via hole;
192—second via hole; 193—third via hole; 20—defining
layer; 201—first opening; 202—second opening; 203—third
opening; 21—encapsulation substrate; 30—touch electrode
layer; 31—touch driving electrode; 32—touch sensing elec-
trode; 33—insulating layer; 40—sealant; 50—encapsulation
layer.

DETAILED DESCRIPTION

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

As shown in FIG. 1, touch sensing electrodes (Rx for
short) and touch driving electrodes (Tx for short) insulating
from each other and intersecting in rows and columns are
integrated in a touch panel, and a touch principle of the touch
panel utilizes conductive characteristics of human bodies
themselves. When a finger touches a screen, touch position
information of a touch point is acquired by detecting a
numerical value change of coupling capacitance (Cm)
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formed at intersections of the touch sensing electrodes (Rx)
and the touch driving electrodes (Tx) in the touch panel.

However, because an OLED touch product senses a touch
by sensing a change of coupling capacitance (Cm), when an
insulating object touches a screen, the coupling capacitance
(Cm) is not changed, and position information of a touch
point cannot be acquired by detecting the change of the
coupling capacitance (Cm). Thus, an insulator cannot
achieve a touch function, and usability of the OLED touch
product is limited to a certain extent. For example, when a
user uses a smart product having a touch function in winter,
because common gloves are not conductive, a capacitive
touch product cannot be operated. Therefore, the user must
remove the gloves to use a touch mobile phone, and con-
sequently it is inconvenient for the user.

As shown in FIG. 2, an embodiment of the present
disclosure provides an OLED display substrate 10, and the
OLED display substrate 10 has a display region (marked for
AA in the drawings and hereinafter). The display region AA
comprises a plurality of first sub-regions Al arranged at
intervals and second sub-regions A2 located between the
first sub-regions A1, the OLED display substrate 10 com-
prises: at least one OLED light-emitting unit 11 located in
the first sub-regions Al; a plurality of optical sensing units
12 located in the second sub-regions A2, and first drive
electrode lines 13 and first transmission electrode lines 14
connected with the optical sensing units 12 and intersecting
with each other. Each of the optical sensing unit 12 includes
a photosensitive sensor 121, and the photosensitive sensor
121 is used for generating an electric signal according to a
light intensity change of a sensed touch point; and the first
drive electrode lines 13 and the first transmission electrode
lines 14 are used for providing the electric signal to deter-
mine a position of the touch point.

What needs to be explained is that, firstly, the photosen-
sitive sensor 121 provided by the embodiment of the present
disclosure generates a corresponding electric signal accord-
ing to the light intensity change of the sensed touch point,
and the first drive electrode lines 13 and the first transmis-
sion electrode lines 14 acquire position information of the
touch point according to the electric signal. It can thus be
seen that, whether a conductor or an insulator, as long as an
object is nontransparent, the object can generate a light
intensity change on the touch point, and then touch of the
OLED display substrate 10 can be achieved. Thus, a user can
control the OLED display substrate 10 in any manner such
as a conductor touch manner (touch of fingers or touch pens)
or an insulator touch manner (touch when wearing gloves or
by common writing pens), and better operation experience is
provided for the user.

Herein, a structure achieving photoelectric conversion in
the photosensitive sensor 121 can be composed of a P—Si
(P type silicon conductor) photoelectric semiconductor
material very sensitive to the light intensity change, and a
sensitivity of the material on the light intensity change can
be controlled by regulating a dosage concentration.

For example, as shown in FIG. 3, when a nontransparent
object (such as a finger as shown in FIG. 3) touches the
display region AA of the OLED display substrate 10, a light
ray transmitted into the OLED display substrate 10 is
shielded, light intensity of a region (as shown by a shaded
region in FIG. 3) of the nontransparent object making
contact with the OLED display substrate 10 is smaller than
that of peripheral regions, and that is to say a change of the
light intensity happens. After the photosensitive sensor 121
senses the change of the light intensity, the light ray change
is converted into a certain electric signal, and the first drive
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electrode lines 13 and the first transmission electrode lines
14 determine a position of a touch point according to the
above electric signal.

That the first drive electrode lines 13 and the first trans-
mission electrode line 14 determine the position of the touch
point according to the above electric signal can be achieved
in, but is not limited to, following manners.

The first drive electrode lines 13 inputs a corresponding
scanning signal into the photosensitive sensor 121 to start
the photosensitive sensor 121, when a photosensitive sensor
121 at a certain position in the OLED display substrate 10
senses that the light intensity changes and a corresponding
electric signal is generated, the electric signal can be trans-
mitted into a corresponding touch Integrated Circuit (IC)
through the first transmission electrode line 14; at this
moment, because the above electric signal is generated in the
photosensitive sensor 121, the electric signal generates a
change in a scanning signal in the first drive electrode lines
13 connected with the photosensitive sensor 121, and the
first drive electrode lines 13 also transmits information of
changing of the above scanning signal into the touch IC.
Thus, the first drive electrode lines 13 connected with the
touch IC is equivalent to an axis in a two-dimensional
coordinate system for positioning the touch point; the first
transmission electrode line 14 connected with the touch IC
is equivalent to another intersecting axis in the coordinate
system, and thus specific position information of the touch
point is determined in this way.

In order to guarantee a high touch precision of the above
OLED display substrate 10, the first sub-regions Al should
be evenly and symmetrically spaced by the second sub-
regions A2, and the optical sensing units 12 are evenly
distributed in the above second sub-regions A2, so that the
OLED display substrate 10 can comprehensively acquire
touch points occurring in the above display region AA, and
position information of corresponding touch points can be
accurately acquired.

Because the OLED light-emitting units 11 is self-lumi-
nous, the OLED light-emitting units 11 and the optical
sensing units 12 are respectively located in the first sub-
regions A1 and the second sub-regions A2, and that is to say,
the above two optical units do not overlap with each other.
Thus, a light ray change sensed by the photosensitive
sensors 121 in the optical sensing units 12 can only come
from touch of a nontransparent object and cannot be affected
by self luminescence of the OLED light-emitting units 11,
and therefore accuracy of the above OLED display substrate
10 to acquire touch point position information is guaranteed.

Based on this, with the OLED display substrate 10
provided by the embodiment of the present disclosure, a user
can control the above OLED display substrate 10 in any
manner such as a conductor touch manner (touch of fingers
or touch pens) or an insulator touch manner (touch when
wearing gloves or by common writing pens), and therefore
better operation experience is provided for the user.

In addition, the OLED display substrate 10 integrating
with various functions of display and touch consummates a
large amount of energy. Besides, in many cases, the user
uses the above display product in a lamplight environment
where outdoor or indoor light intensity is intense. Due to
influence of ambient light, the user needs to heighten bright-
ness of a screen of a display product so that displayed
content can be clearly distinguished, which further increases
energy consumption of the display product and results in
poor cruising capacity of a battery of the display product.

In order to solve the problem, each of the optical sensing
unit 12 may further comprise: a solar cell 122 capable of
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receiving ambient light to generate charge carriers. The solar
cell 122 can provide generated electric energy to the OLED
display substrate 10, and therefore power is supplied to the
OLED display substrate 10 in real time.

The above solar cell 12 can be, for example, a thin-film
solar cell of cadmium telluride/cadmium sulfide and the like,
or is a heterostructure solar cell and the like. It is only
required that the solar cell 122 has the above function of
absorbing ambient light to generate electric charges, and a
specific type is not defined.

Working of the photosensitive sensor 121 and the solar
cell 122 can be performed in two following manners:

In manner I, in the second sub-regions A2, the first drive
electrode lines 13 and the first transmission electrode lines
14 which are connected with the photosensitive sensor 121
are also connected with the solar cell 122, and that is to say,
the photosensitive sensor 121 and the solar cell 122 share the
drive and transmission lines.

As shown in FIG. 4A, in one example, each of the optical
sensing unit 12 further comprises: the above solar cell 122
connected with the first drive electrode line 13 and the first
transmission electrode line 14; a first switching device 15
connected with the photosensitive sensor 121 in series, the
switching device 15 being located on a first branch circuit
131 adopting the first drive electrode line 13 as a bus, and
the first switching device 15 being closer to a signal input
end (marked for 13a in the drawings and hereinafter) of the
first drive electrode line 13 with respect to the photosensitive
sensor 121; a second switching device 16 connected with the
solar cell 122 in series, the second switching device 16 being
located on a second branch circuit 132 which is connected
with the first branch circuit 131 in parallel, and the second
switching device being closer to the signal input end 13a of
the first drive electrode line 13 with respect to the solar cell
122; the first drive electrode line 13 is further used for
driving the solar cell 12 to start; the first transmission
electrode line 14 is further used for outputting electric
energy generated by the solar cell 12; wherein, the first
switching device 15 and the second switching device 16
have opposite switching characteristics.

What needs to be explained is that, firstly, FIG. 4A only
shows one possible arrangement manner of the above
devices and corresponding electrode lines. Arrangement of
the devices and the corresponding electrode lines can be
flexibly designed, and it is only required that the correspond-
ing functions are achieved through the above electrode lines.

Secondly, because the first switching device 15 and the
second switching device 16 have the opposite switching
characteristics, when a corresponding electric signal is input
into the first switching device 15 and makes the first switch-
ing device 15 conductive, the second switching device 16
can be closed when a same electric signal is input into the
second switching device 16. That is to say, in the above two
switching devices, when one is opened, the other will be
closed, and therefore the corresponding electric signal can
only be transmitted out through one of the first switching
device 15 and the second switching device 16.

In the above embodiment, the first switching device 15 is
located on the first branch circuit 131 adopting the first drive
electrode line 13 as the bus, and the first switching device 15
being closer to the signal input end 13a of the first drive
electrode line 13 with respect to the photosensitive sensor
121; the second switching device 16 is located on the second
branch circuit 132 connected with the first branch circuit 131
in parallel, and the second switching device 16 being closer
to the signal input end 134 of the first drive electrode line 13
with respect to the solar cell 122. Thus, when the photosen-
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8
sitive sensor 121 works, the solar cell 122 is closed; and vice
versa. Therefore, the OLED display substrate 10 has differ-
ent functions at different stages.

The switching devices with the opposite switching char-
acteristics can be achieved through a conventional technol-
ogy. For example, the first switching device 15 can be a
P-type TFT, that is to say, a type of an active layer in the Thin
Film Transistor (TFT) is a P-type semiconductor. The P-type
TFT has characteristics of being started at low level and
closed at high level; the second switching device 16 can be
an N-type TFT, that is to say, a type of an active layer in the
TFT is an N-type semiconductor. The N-type TFT has
characteristics opposite to the P-type TFT, namely, started at
high level and closed at low level.

In structural design of the above manner I, because the
photosensitive sensor 121 and the solar cell 122 share the
first drive electrode line 13 and the first transmission elec-
trode line 14, difficulty of performing arrangement of vari-
ous kinds of electrode lines on a base substrate of the OLED
display substrate 10 is reduced, a utilization rate of the base
substrate is increased, and preparation cost of the display
product is also reduced.

In the structural design of the above manner I, the first
sub-regions A1 are separated by the second sub-regions A2,
which may interfere normal display of the OLED display
substrate 10; in order to reduce the above interference, on a
basis of the above structural design, as shown in FIG. 4A,
the first sub-regions A1 are arranged in a matrix manner; the
first transmission electrode line 13 is located between first
sub-regions Al of two adjacent rows, and the first transmis-
sion electrode line 14 is located between first sub-regions Al
of two adjacent columns.

The mutually-spaced first sub-regions A1 are arranged in
matrix, that is to say, a first sub-region A1 and any adjacent
first sub-region Al have an interval in a row direction and a
column direction, the first drive electrode line 13 is arranged
between the first sub-regions Al of two adjacent rows, and
the first transmission electrode line 14 is arranged between
the first sub-regions Al of two adjacent columns. Technical
effects can be achieved through the above structural design
in two aspects. In one aspect, wiring design in interval
regions between rows and columns of the first sub-regions
Al is simple; in another aspect, because the first drive
electrode line 13 and the first transmission electrode line 14
intersect with each other and are respectively located at row
and column interval positions, the first drive electrode line
13 and the first transmission electrode line 14 perpendicu-
larly intersect with each other, and equivalently, the first
drive electrode line 13 and the first transmission electrode
line 14 form an orthogonal coordinate system, which can
simplify a computational process in which a drive IC
determines touch point position information according to an
acquired electric signal, and reduce difficulty in software
design.

In the structural design of the above manner I, arrange-
ment positions of the first drive electrode line 13 and the first
transmission electrode line 14 can be interchanged, that is to
say, the first transmission electrode line 14 is arranged
between the first sub-regions Al of two adjacent rows, the
first drive electrode line 13 is arranged between the first
sub-regions Al of two adjacent columns, effects of the first
drive electrode line 13 and the first transmission electrode
line 14 are same as above and will not be repeated herein.

In manner 11, the photosensitive sensor 121 and the solar
cell 122 respectively have drive and transmission lines,
illustrated as follows:
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As shown in FIG. 4B, in one example, the OLED display
substrate 10 further comprises: second drive electrode lines
17 and second transmission electrode lines 18 located in the
second sub-regions; wherein, each of the optical sensing unit
12 further include: a solar cell 122 connected with the
second drive electrode line 17 and the second transmission
electrode line 18; the second drive electrode line 17 is used
for driving the solar cell 122 to start; the second transmission
electrode line 18 is used for outputting electric energy
generated by the solar cell 122.

What needs to be explained is that, compared with the
above manner 1, a structural design of manner II can achieve
that the photosensitive sensor 121 and the solar cell 122
independently work and do not affect each other by arrang-
ing the second drive electrode line 17 and the second
transmission electrode line 18, that is to say, the OLED
display substrate 10 can perform real-time charging by fully
using ambient light while achieving touch operation, and
therefore cruising capacity of the product is more remark-
ably improved.

Besides, because the photosensitive sensor 121 and the
solar cell 122 work independently, no extra switching device
needs to be arranged, circuit design is simplified, and
preparation process of the OLED display substrate is sim-
plified.

In the structural design of the above manner 11, the first
sub-regions A1 are separated by the second sub-regions A2,
which may interfere normal display of the OLED display
substrate 10; in order to reduce the interference, on a basis
of the above structural design, as shown in FIG. 4B, the first
sub-regions Al are arranged in matrix; the first transmission
electrode line 13 and the second drive electrode line 17 are
located between first sub-regions Al of two adjacent rows,
and the first transmission electrode lines 14 and the second
transmission electrode lines 18 are located between first
sub-regions Al of two adjacent columns.

The mutually-spaced first sub-regions A1 are arranged in
matrix, that is to say, the first sub-regions Al and any
adjacent first sub-region Al have an interval in a row
direction and a column direction, the first drive electrode
line 13 is arranged between first sub-regions Al of two
adjacent rows, and the first transmission electrode line 14 is
arranged between first sub-regions Al of two adjacent
columns. Technical effects can be obtained through the
above structural design in three aspects. In one aspect,
wiring design in interval regions between rows and columns
of the first sub-regions Al is simple; in another aspect,
because the first drive electrode line 13 and the first trans-
mission electrode line 14 intersect with each other and
respectively located at row and column interval positions,
the first drive electrode line 13 and the first transmission
electrode line 14 perpendicularly intersect with each other,
and equivalently, the first drive electrode line 13 and the first
transmission electrode line 14 form an orthogonal coordi-
nate system, which can simplify a computational process in
which a drive IC determines touch point position informa-
tion according to an acquired electric signal, and reduce
difficulty in software design; in still another aspect, because
the first drive electrode line 13 and the second drive elec-
trode line 17 respectively make the photosensitive sensor
121 and the solar cell 122 started and need to respectively
input drive electric signals into the photosensitive sensor
121 and the solar cell 122. Thus, the two electrode lines are
both placed between the first sub-regions Al of the two
adjacent rows, corresponding electric signals can be input
into the two drive electrode lines at the same time in a row
direction, and no extra transmission line needs to be
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arranged; in the same way, the first transmission electrode
line 14 and the second transmission electrode line 18 respec-
tively output electric signals generated by the photosensitive
sensor 121 and the solar cell 122, and a corresponding 1C
needs to be connected to receive the electric signals. Thus,
the two electrode lines are both placed between the first
sub-regions Al of the two adjacent columns, the electric
signals transmitted out by the two transmission electrode
lines in a column direction can be received at the same time,
no extra transmission line needs to be arranged, and circuit
design is simplified.

In the structural design of the above manner I, relative
positions of the above drive wires and the above transmis-
sion wires can be interchanged, and effects are same as
above and will not be repeated herein.

What needs to be explained is that, the above two manners
have different advantages, and can be flexibly selected
according to size parameters of the OLED display substrate
10 and process parameters at the time of preparation.

Further, as shown in F1G. 5, the OLED light-emitting unit
11 comprises: a first electrode 111, an organic material
functional layer 112 and a second electrode 113 sequentially
arranged on a base substrate 100; the photosensitive sensor
121 includes: a third electrode 1211, a first photoelectric
conversion layer 1212 and a fourth electrode 1213 sequen-
tially arranged on the base substrate 100; wherein, the first
electrode 111 and the second electrode 113 are a cathode and
an anode interchangeably; the third electrode 1211 and the
fourth electrode 1213 are a cathode and an anode inter-
changeably; the third electrode 1211, the first photoelectric
conversion layer 1212 and the fourth electrode 1213 are
respectively arranged in a same layer as the first electrode
111, the organic material functional layer 112 and the second
electrode 113.

What needs to be explained is that, firstly, the organic
material functional layer 112 is generally composed of a
hole transport layer and an electron transport layer close to
an anode and a cathode respectively, and a light-emitting
layer located between the hole transport layer and the
electron transport layer; a specific structure can be achieved
by following a conventional technology. Secondly, the so-
called “arranged in a same layer” is used for at least two
kinds of patterns and refers to a structure that patterns of at
least two kinds of structures are arranged in a same layer of
thin film.

The third electrode 1211 and the first electrode 111 are
arranged in a same layer, referring to that the third electrode
1211 and the first electrode 111 can be formed in a layer of
thin film made from a same kind of material by a same
patterning process, as a result, the patterning process is
simplified; in a similar way, the fourth electrode 1213 and
the second electrode 113 are arranged in a same layer,
referring to that the fourth electrode 1213 and the second
electrode 113 can be formed in a layer of thin film made
from a same kind of material by a same patterning process,
as a result, the patterning process is simplified; the first
photoelectric conversion layer 1212 plays a role in convert-
ing a light intensity change into an electric signal, the
organic material function layer 112 plays a role of achieving
electroluminescence; because roles of the first photoelectric
conversion layer 1212 and the organic material function
layer 112 are different, the first photoelectric conversion
layer 1212 and the organic material function layer 112 are
arranged in a same layer, referring to that the first photo-
electric conversion layer 1212 and the organic material
fanction layer 112 can adopt a same preparation process; for
example, the first photoelectric conversion layer 1212 and
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the organic material function layer 112 are both made by
adopting a solution method or an evaporation method, and
therefore production efficiency of preparing the OLED light-
emitting unit 11, the photosensitive sensor 121 and various
optical units on the base substrate 100 can be improved.

Further, on a basis that the above structural layers are
arranged in a same layer, the third electrode 1211, the first
photoelectric conversion layer 1212 and the fourth electrode
1213 are respectively same as the first electrode 111, the
organic material functional layer 112 and the second elec-
trode 113 in thickness; in this way, compared with an OLED
display substrate only having an OLED light-emitting unit,
on a basis that the above OLED display substrate 10
provided by the embodiment of the present disclosure is
integrated with the above display function, the above touch
function and various kinds of functions, an overall thickness
of the OLED display substrate 10 is not increased, so that the
OLED display substrate 10 still keeps overall light and thin
structural design while having a conductor and insulator
touch function.

Further, as shown in FIG. 5, the solar cell 122 comprises:
a fifth electrode 1221, a second photoelectric conversion
layer 1222 and a sixth electrode 1223 sequentially arranged
on the base substrate 100; wherein, the fifth electrode 1221
and the sixth electrode 1223 are a cathode and an anode
interchangeably; the fifth electrode 1221, the second pho-
toelectric conversion layer 1222 and the sixth electrode 1223
are respectively arranged in a same layer as the first elec-
trode 111, the organic material functional layer 112 and the
second electrode 113.

Herein, all structural layers in the solar cell 122 are
arranged in the same layer as the structural layers in the
photosensitive sensor 121 and the OLED light-emitting unit
11, corresponding structural layers can be formed in a same
patterning process or a same preparing process, and a
manufacturing process is simplified.

Further, the fifth electrode 1221, the second photoelectric
conversion layer 1222 and the sixth electrode 1223 are same
as the first electrode 111, the organic material functional
layer 112 and the second electrode 113 in thickness.

Herein, the structural layers in the photosensitive sensor
121, the solar cell 122 and the OLED light-emitting unit 11
are arranged in the same layer and are the same in thickness,
and thus, on a basis that the overall thickness of the OLED
display substrate 10 provided by the embodiment of the
present disclosure is not increased, the above various func-
tions of display, touch and solar charging are integrated.
Thus, the OLED display substrate 10 still keeps overall light
and thin structural design while having a conductor and
insulator touch function and a real-time charging function.

Further, regarding a case that each of the optical sensing
unit 12 further comprises the solar cell 122, the first switch-
ing device 15 and the second switching device 16, drive
transistors in the first switching device 15, the second
switching device 16 and the OLED light-emitting unit 11
can be connected with respective anodes or cathodes in
following manners:

As shown in FIG. 5, the OLED light-emitting unit 11
comprises a drive transistor (marked for TFT) located on the
base substrate 100; wherein, the OLED display substrate 10
further comprises a passivation layer 19 covering the drive
transistor TFT, the first switching device 15 and the second
switching device 16; a drain electrode of the drive transistor
TFT is connected with the first electrode 111 through a first
via hole 191 in the passivation layer 19; a drain electrode of
the first switching device 15 is connected with the third
electrode 1211 through a second via hole 192 in the passi-
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12
vation layer 19; a drain electrode of the second switching
device 16 is connected with the fifth electrode 1221 through
a third via hole 193 in the passivation layer 19.

Gate electrode metal layers and drain and source electrode
metal layers in the drive transistor (TFT), the first switching
device 15 and the second switching device 16 can be formed
in a same patterning process, and active layers can be
formed in a same preparing method, so as to improve
preparing efficiency of the OLED display substrate 10.

Herein, the OLED display substrate further comprises a
defining layer 20 located on the passivation layer 19 and
defining each OLED light-emitting unit 11. In order to make
electrode structures of the OLED light-emitting unit 11, the
photosensitive sensor 121 and the solar cell 122 not affect
each other, a first opening 201 for exposing the first elec-
trode 111, a second opening 202 for exposing the third
electrode 1211 and a third opening 203 for exposing the fifth
electrode 1221 are respectively disposed in the defining
layer; the organic material function layer 112 and the second
electrode 113 are located in the first opening 201, the first
photoelectric conversion layer 1212 and the fourth electrode
1213 are located in the second opening 202, and the second
photoelectric conversion layer 1222 and the sixth electrode
1223 are located in the third opening 203.

Based on the above structural design, a user can operate
the OLED display substrate 10 in any manner such as a
conductor touch manner (touch of fingers or touch pens) or
an insulator touch manner (touch when wearing gloves or by
common writing pens), and better operation experience is
provided for the user.

Further, as shown in FIG. 6, an embodiment of the present
disclosure further provides a touch display panel 01, and the
touch display panel 01, for example, comprises: a encapsu-
lation substrate 21 and the above OLED display substrate 10
to be cell-assembled with the encapsulation substrate 21.

Further, as shown in FIG. 6, the touch display panel 01
may further comprise: a touch electrode layer 30 located
between the encapsulation substrate 21 and the OLED
display substrate 10; wherein, the touch electrode layer 30 is
used for sensing a touch signal at a conductor touch stage;
and the photosensitive sensor is used for sensing the touch
signal at an insulator touch stage.

What needs to be explained is that, the touch electrode
layer 30 can acquire a structure of a position of a touch point
by sensing a change of coupling capacitance Cm of the touch
point.

A user can select a touch implementing manner of the
touch display panel 01 by himself or herself. For example,
it can be achieved by a program instruction stored in a
readable storage medium in the above touch display panel
01. In a process that the user uses the above touch display
panel 01, whether a conductor or an insulator is adopted to
perform touch control on the above touch display panel 01
can be selected by controlling a physical button (such as a
side edge button of a touch smart phone) for implementing
the program instruction, so that a capacitive touch display
panel also has an insulator touch function.

Besides, compared with a design that a touch electrode
layer is located on a encapsulation substrate, in the above
touch display panel 01 provided by the embodiment of the
present disclosure, the touch electrode layer 30 is integrated
below the encapsulation substrate 21, and therefore no
protective layer needs to be additionally arranged on the
touch electrode layer 30 to protect the touch electrode layer
30, overall thickness of the touch display panel 01 is
reduced, and the touch display panel 01 better meets a
lighting and thinning requirement of a display device.
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Herein, because the solar cells 122 capable of performing
charging in real time can further be arranged in the above
OLED display substrate 10, when the solar cells 122 and the
photosensitive sensors 121 in the optical sensing units 12 are
designed to share drive and transmission electrode lines, as
shown in portion (a) in FIG. 7, a work timing of the solar
cells 122 is same as that of the touch electrode layer 30. That
is to say, when the photosensitive sensors 121 work at an
insulator touch stage, the solar cells 122 work at an opposite
conductor touch stage.

For example, at the insulator touch stage, the first switch-
ing device 15 is started, and the second switching device 16
is closed at the same time; the photosensitive sensor 121 is
started, and the solar cell 122 is closed at the same time. At
the conductor touch stage, the first switching device 15 is
closed, and the second switching device 16 is started at the
same time, the photosensitive sensor 121 is closed, and the
solar cell 122 is started at the same time.

When the solar cells 122 and the photosensitive sensors
121 in the optical sensing units 12 are designed to separately
adopt drive and transmission electrode lines, as shown in
portion (b) in FIG. 7, the solar cells 122 can work all the time
at the conductor touch stage and the insulator touch stage.

Further, referring to a structure in a dashed box denoted
by an arrow in FIG. 6, the touch electrode layer 30 includes
atouch driving electrode 31 and a touch sensing electrode 32
which are isolated by an insulating layer 33 and intersect
with each other, wherein, the OLED light-emitting unit 11
does not overlap with the touch driving electrode 31 or the
touch sensing electrode 32, and therefore light outgoing
efficiency of the OLED light-emitting unit 11 is improved,
and/or, the optical sensing units 12 do not overlap with the
touch driving electrodes 31 or the touch sensing electrodes
32, and therefore light sensing efficiency of the optical
sensor device 121 and the solar cell 122 in the optical
sensing unit 12 can be improved.

Further, as shown in FIG. 4A and FIG. 4B, five to ten of
the OLED light-emitting units are arranged in the first
sub-region Al; the optical sensing unit 12 is located at a
position of a center region of every four adjacent first
sub-regions.

In the above structural design, an interval between two
adjacent touch sensing electrodes Rx or two adjacent touch
driving electrodes Tx is generally around 0.5 mm, and
therefore one optical unit 12 is arranged at the position of the
center region of every four adjacent first sub-regions Al, and
effect on resolution of the OLED display substrate 10 caused
by arranging the optical unit 12 can be reduced as far as
possible; meanwhile, such distribution that one optical sens-
ing unit 12 is arranged at the position of the center region of
every four adjacent first sub-regions Al can guarantee that
the above touch display panel 01 has high precision in
acquiring the touch point at the insulator touch stage, and
therefore better using experience is provided for the user.

On a basis of the above structural design, a position
design of the touch electrode layer 21 in the above touch
display panel 01 can be flexibly adjusted, and the above
conductor/insulator touch can be achieved as well.

Example 1: as shown in FIG. 8A, the touch electrode layer
is located on a side of the encapsulation substrate 21 facing
the OLED display substrate 10; the touch display panel 01
further comprises sealant 40 located between the OLED
display substrate 10 and the encapsulation substrate 21.

For example, the sealant 40 can be formed by a molten
glass material, that is to say, a Frit (melting) packaging
manner is adopted.

Example 2: as shown in FIG. 8B, the touch electrode layer
30 is located on a side of the encapsulation substrate 21
facing the OLED display substrate 10; the OLED display
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substrate 10 further includes a encapsulation layer 50 for
packaging the OLED light-emitting unit 11 and the optical
unit 12.

For example, a flexible substrate can be adopted as the
base substrate 100 of the OLED display substrate 10 and can
be formed by a polyethylene terephthalate (PET) material,
correspondingly, a flexible substrate of a thin-film material
can also be adopted as the encapsulation substrate, and
therefore the touch display panel 01 formed above can be
applied to flexible touch display.

Example 3: as shown in FIG. 8C, the touch electrode layer
30 is located on a side of the OLED display substrate 10
facing the encapsulation substrate 21; the touch display
panel 01 further comprises an insulating layer 33 located
between the touch electrode layer 30 and the OLED light-
emitting unit 11 as well as between the touch electrode layer
30 and the optical unit 12, and sealant 40 located between
the OLED display substrate 10 and the encapsulation sub-
strate 21.

For example, the sealant 40 can be formed by a molten
glass material, that is to say, a frit (melting) packaging
manner is adopted.

Example 4, as shown in FIG. 8D, the touch electrode layer
30 is located on a side of the OLED display substrate 10
facing the encapsulation substrate 21; the OLED display
substrate 10 further includes an insulating layer 33 located
between the touch electrode layer 30 and the OLED light-
emitting unit 11 as well as between the touch electrode layer
30 and the optical unit 12, and a encapsulation layer 50
packaging the touch electrode layer 30, the OLED light-
emitting unit 11 and the optical unit 12.

The encapsulation layer 50 can adopt TFE (Thin Film
Encapsulation) with good water and oxygen isolation char-
acteristics and thickness being only several microns, and
therefore overall thickness of the touch display panel 01 is
further reduced.

Herein, in the above examples from 1 to 4, a specific
structure of the optical unit 12 can refer to the above
embodiments and will not be repeated herein.

An embodiment of the present disclosure further provides
a display device, comprising the above touch display panel
01.

For example, the above display device can be a digital
photo frame, a mobile phone, a tablet personal computer or
any product or part with a display function and is not
specifically defined.

What needs to be explained is that, all the drawings of the
present disclosure are abbreviated schematic diagrams of the
above touch display panel, structures relevant to the present
disclosure are embodied to clearly describe the scheme, and
other structure irrelevant to the present disclosure are exist-
ing structures and are not embodies in the drawings or are
partially embodied.

What are described above is related to the illustrative
embodiments of the disclosure only and not limitative to the
scope of the disclosure; the scopes of the disclosure are
defined by the claims.

The present application claims the priority of the Chinese
Patent Application No. 201510172765.8 filed on Apr. 13,
2015, which is incorporated herein by reference as part of
the disclosure of the present application.

What is claimed is:

1. An Organic Light-Emitting Display (OLED) display
substrate, comprising a base substrate and a display region,
the display region comprising:
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a plurality of first sub-regions arranged at intervals and
second sub-regions located between the first sub-re-
gions;

at least one OLED light-emitting unit located in the first
sub-regions; and

a plurality of optical sensing units located in the second
sub-regions, and first drive electrode lines and first
transmission electrode lines connected with the optical
sensing units and intersecting with each other;

wherein the optical sensing units each comprise a photo-
sensitive sensor, and the photosensitive sensor is con-
figured to generate an electric signal according to a
light intensity change of a sensed touch point; and

the first drive electrode lines and the first transmission
electrode lines are configured to provide electric signals
to determine a position of the touch point; and

wherein the optical sensing units further comprise:

solar cells connected with the first drive electrode lines
and the first transmission electrode lines;

first switching devices connected with the photosensitive
sensors in series, the first switching devices being
located on first branch circuits adopting the first drive
electrode lines as buses, and the first switching devices
being closer to signal input ends of the first drive
electrode lines with respect to the photosensitive sen-
sors;

second switching devices connected with the solar cells in
series, the second switching devices being located on
second branch circuits which are connected with the
first branch circuits in parallel, and the second switch-
ing devices being closer to the signal input ends of the
first drive electrode lines with respect to the solar cells;

the first drive electrode lines are configured to drive the
solar cells to start; and

the first transmission electrode lines are configured to
output electric energy generated by the solar cells;

wherein, the first switching devices and the second
switching devices have opposite switching character-
istics;

the OLED light-emitting unit comprises: a first electrode,
an organic material functional layer and a second
electrode sequentially arranged on the base substrate;

the photosensitive sensor comprises: a third electrode, a
first photoelectric conversion layer and a fourth elec-
trode sequentially arranged on the base substrate;

wherein the first electrode and the second electrode are a
cathode and an anode interchangeably: the third elec-
trode and the fourth electrode are a cathode and an
anode interchangeably; and

the third electrode, the first photoelectric conversion layer
and the fourth electrode are respectively arranged in a
same layer as the first electrode, the organic material
functional layer and the second electrode.

2. The OLED display substrate according to claim 1,

wherein, the first sub-regions are arranged in matrix;

the first drive electrode lines are located between first
sub-regions of two adjacent rows, and the first trans-
mission electrode lines are located between first sub-
regions of two adjacent columns.

3. The OLED display substrate according to claim 2,

wherein,

the photosensitive sensor comprises: a third electrode, a
first photoelectric conversion layer and a fourth elec-
trode sequentially arranged on the base substrate;
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wherein, the first electrode and the second electrode are a
cathode and an anode interchangeably; the third elec-
trode and the fourth electrode are a cathode and an
anode interchangeably;

the third electrode, the first photoelectric conversion layer
and the fourth electrode are respectively arranged in a
same layer as the first electrode, the organic material
functional layer and the second electrode.

4. The OLED display substrate according to claim 1,

% further comprising: second drive electrode lines and second
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transmission electrode lines located in the second sub-
regions;

wherein, the optical sensing units further comprise: solar

cells connected with the second drive electrode lines
and the second transmission electrode lines;

the second drive electrode lines are configured to drive the

solar cells to start; and

the second transmission electrode lines are configured to

output electric energy generated by the solar cells.

5. The OLED display substrate according to claim 4,
wherein, the first sub-regions are arranged in matrix;

the first drive electrode lines and the second drive elec-

trode lines are located between first sub-regions of two
adjacent rows; the first transmission electrode lines and
the second transmission electrode lines are located
between first sub-regions of two adjacent columns.

6. The OLED display substrate according to claim 5,
wherein,

the photosensitive sensor comprises: a third electrode, a

first photoelectric conversion layer and a fourth elec-
trode sequentially arranged on the base substrate;

wherein, the first electrode and the second electrode are a

cathode and an anode interchangeably; the third elec-
trode and the fourth electrode are a cathode and an
anode interchangeably;

the third electrode, the first photoelectric conversion layer

and the fourth electrode are respectively arranged in a
same layer as the first electrode, the organic material
functional layer and the second electrode.

7. The OLED display substrate according to claim 4,
wherein,

the photosensitive sensor comprises: a third electrode, a

first photoelectric conversion layer and a fourth elec-
trode sequentially arranged on the base substrate;

wherein, the first electrode and the second electrode are a

cathode and an anode interchangeably; the third elec-
trode and the fourth electrode are a cathode and an
anode interchangeably;

the third electrode, the first photoelectric conversion layer

and the fourth electrode are respectively arranged in a
same layer as the first electrode, the organic material
functional layer and the second electrode.

8. The OLED display substrate according to claim 6,
wherein, the third electrode, the first photoelectric conver-
sion layer and the fourth electrode are respectively same as
the first electrode, the organic material functional layer and
the second electrode in thickness.

9. The OLED display substrate according to claim 1,
wherein,

each of the solar cells comprises: a fifth electrode, a

second photoelectric conversion layer and a sixth elec-
trode sequentially arranged on the base substrate;

wherein, the fifth electrode and the sixth electrode are a

cathode and an anode interchangeably:;

the fifth electrode, the second photoelectric conversion

layer and the sixth electrode are respectively arranged
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in a same layer as the first electrode, the organic
material functional layer and the second electrode.

10. The OLED display substrate according to claim 9,
wherein, the fifth electrode, the second photoelectric con-
version layer and the sixth electrode are respectively same as
the first electrode, the organic material functional layer and
the second electrode in thickness.

11. The OLED display substrate according to claim 9,
wherein, the optical sensing units comprise the solar cells,
the first switching devices and the second switching devices;

the OLED light-emitting unit comprises a drive transistor
located on the base substrate;

wherein, the OLED display substrate further comprises a
passivation layer covering the drive transistor, the first
switching devices and the second switching devices;

a drain electrode of the drive transistor is connected with
the first electrode through a first via hole in the passi-
vation layer;

a drain electrode of the first switching device is connected
with a third electrode through a second via hole in the
passivation layer; and

a drain electrode of the second switching device is con-
nected with the fifth electrode through a third via hole
in the passivation layer.

12. A touch display panel, comprising an encapsulation
substrate and the OLED display substrate according to claim
1 to be cell-assembled with the encapsulation substrate.

13. The touch display panel according to claim 12, further
comprising: a touch electrode layer located between the
encapsulation substrate and the OLED display substrate;

wherein, the touch electrode layer is configured to sense
a touch signal at a conductor touch stage;

the photosensitive sensor is configured to sense a touch
signal at an insulator touch stage.

14. The touch display panel according to claim 13,

wherein,

the touch electrode layer comprises a touch driving elec-
trode and a touch sensing electrode isolated by an
insulating layer and intersecting with each other;

wherein, the touch display panel is configured to meet at
least one of two following conditions: an OLED light-
emitting unit does not overlap with the touch driving
electrode or the touch sensing electrode; and the optical
sensing unit does not overlap with the touch driving
electrode or the touch sensing electrode.

15. The touch display panel according to claim 14,

wherein,

five to ten of the OLED light-emitting units are arranged
in the first sub-regions;

the optical sensing unit is located at a position of a center
region of every four adjacent first sub-regions.

16. The touch display panel according to claim 14,

wherein,

the touch electrode layer is located on a side of the
encapsulation substrate facing the OLED display sub-
strate, and the touch display panel further comprises:
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sealant located between the OLED di splay substrate
and the encapsulation substrate;

or, the touch electrode layer is located on a side of the
encapsulation substrate facing the OLED display sub-
strate, and the OLED display substrate further com-
prises an encapsulation layer for packaging the OLED
light-emitting unit and the optical sensing unit;

or, the touch electrode layer is located on a side of the
OLED display substrate facing the encapsulation sub-
strate, and the touch display panel further comprises: an
insulating layer located between the touch electrode
layer and the OLED light-emitting unit as well as
between the touch electrode layer and the optical
sensing unit, and sealant located between the OLED
display substrate and the encapsulation substrate;

or, the touch electrode layer is located on a side of the
OLED display substrate facing the encapsulation sub-
strate, and the OLED display substrate further com-
prises an insulating layer located between the touch
electrode layer and the OLED light-emitting unit as
well as between the touch electrode layer and the
optical sensing unit, and an encapsulation layer for
encapsulating the touch electrode layer, the OLED
light-emitting unit and the optical sensing unit.

17. The touch display panel according to claim 13,

wherein,

the touch electrode layer is located on a side of the
encapsulation substrate facing the OLED display sub-
strate, and the touch display panel further comprises:
sealant located between the OLED di splay substrate
and the encapsulation substrate;

or, the touch electrode layer is located on a side of the
encapsulation substrate facing the OLED display sub-
strate, and the OLED display substrate further com-
prises an encapsulation layer for packaging the OLED
light-emitting unit and the optical sensing unit;

or, the touch electrode layer is located on a side of the
OLED display substrate facing the encapsulation sub-
strate, and the touch display panel further comprises: an
insulating layer located between the touch electrode
layer and the OLED light-emitting unit as well as
between the touch electrode layer and the optical
sensing unit, and sealant located between the OLED
display substrate and the encapsulation substrate;

or, the touch electrode layer is located on a side of the
OLED display substrate facing the encapsulation sub-
strate, and the OLED display substrate further com-
prises an insulating layer located between the touch
electrode layer and the OLED light-emitting unit as
well as between the touch electrode layer and the
optical sensing unit, and an encapsulation layer for
encapsulating the touch electrode layer, the OLED
light-emitting unit and the optical sensing unit.

18. A display device, comprising the touch display panel

according to claim 12.

* #* * #* #®



patsnap

FRBHORF) OLEDE REMR , AE IS NERME REE
DN (E)S US10453897 N (E)H 2019-10-22
HiES US15/310504 HiEH 2016-03-28

FRIFRB(EFR)AGE) READZEARGERLE
RF(EFR)AGE) REAPEEARGERLF.
HARBEEARARE) ZRAMREARGERAF.

[FRIRBAA WANG LONG
LIU LIBIN
LI PAN
ZHAO JIAYANG
WANG CHUN JAN
ZHOU LI

RAAN WANG, LONG
LIU, LIBIN
LI, PAN
ZHAO, JIAYANG
WANG, CHUN JAN

ZHOU, LI
IPCH %S HO1L27/28 HO1L27/32 GO6F3/041 GO6F3/042
CPCH %S GO06F3/0416 HO1L27/288 GO6F3/0421 GO6F3/0412 HO1L27/32 HO1L27/323 HO1L27/3227 GO6F2203

/04111 GO6F2203/04102

REH(F) BANNER & WITCOFF. , LTD.

1£ %1% 201510172765.8 2015-04-13 CN
H A0 FF Sk US20170084668A1

I EheE Espacenet

BEGR)

RBMT —MOLEDE REMR , MEE RERMEREKEE., FTIROLEDE R
EREFERERNERXE , AIRE RKEFEHE | SMNE—FXH ,

FTRZANE—FREU—ERRFE ; URSNMEZFXE , FridE=
FREMFFIRE—FXiF 2@, NFE—FXFFNWED—NOLEDX
KET; SAIRBNERVTFE-FXEF , HEE R BREME
—ERERESEXBNE TEEHBERIR, Hf | RBNE TEEX
B , HEXABERBHERENRBRUINAESINLBETL
REEBET, BE—WHBMEANE —RRAEREEEENRMBBES
DAEME S E,



https://share-analytics.zhihuiya.com/view/ca1e13c1-434d-4726-8eb4-4784d36b291c
https://worldwide.espacenet.com/patent/search/family/053558659/publication/US10453897B2?q=US10453897B2

