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DOUBLE-SIDED DISPLAY PANEL AND
MANUFACTURING METHOD, DRIVING
CIRCUIT AND DRIVING METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Chinese
Patent Application No. 201810392255.5 filed on Apr. 27,
2018, the disclosure of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to the field
of display technologies, and more specifically to a double-
sided display panel and a manufacturing method thereof and
a driving circuit and a driving method thereof.

BACKGROUND

[0003] Organic light-emitting display (OLED) has the
advantages including self-luminosity, fast response speed,
wide view angle, high brightness, brilliant color, thinness,
and lightness, and it has been regarded as a next-generation
display technology.

[0004] According to different light-emitting methods of
the OLED display devices in relevant technologies, OLED
display device is classified into bottom-emitting type OLED
and top-emitting type OLED.

[0005] Regardless of the different light-emitting types,
existing OLED display devices typically can emit lights
from only one side (i.e. the light-emitting side or the display
side) of the display devices and are thus substantially
single-sided display devices. How to realize the emission of
lights from two opposing side of the OLED display devices
to thereby obtain a substantially double-sided OLED display
device remains an issue to be solved.

SUMMARY

[0006] The purpose of the present disclosure is to provide
a double-sided display panel and manufacturing method
thereof and a driving circuit and manufacturing method
thereof to achieve a double-sided display device that has a
simple structure and good display effect.

[0007] In a first aspect, the present disclosure provides a
display panel.
[0008] The display panel comprises a substrate and a

plurality of display elements over the substrate. Each of the
plurality of display elements comprises at least one first
light-emitting element and at least one second light-emitting
element, configured to respectively emit a first light out of
a first light-emitting surface, and a second light out of a
second light-emitting surface opposing to the first light-
emitting surface, of the display panel.

[0009] Each of the at least one first light-emitting element
comprises a first light-emitting layer sandwiched between
two first electrodes. The two first electrodes are configured
to be respectively transparent and reflective so that the first
light emitted by the first light-emitting layer transmits out of
the first light-emitting surface of the display panel.

[0010] Each of the at least one second light-emitting
element comprises a second light-emitting layer sandwiched
between two second electrodes. The two second electrodes
are configured to be respectively transparent and reflective
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so that the second light emitted by the second light-emitting
layer transmits out of the second light-emitting surface of
the display panel.

[0011] Herein, the first light-emitting surface is below the
substrate, and the second light-emitting surface is over the
substrate.

[0012] According to some embodiments of the display
panel, the two first electrodes in each of the at least one first
light-emitting element comprise a first anode and a first
cathode. The first anode, the first light-emitting layer, and
the first cathode are sequentially disposed over the substrate;
the first anode comprises a first transparent conductive
material; and the first cathode comprises a first reflecting
conductive material.

[0013] In addition, the two second electrodes in each of
the at least one second light-emitting element comprise a
second anode and a second cathode. The second anode, the
second light-emitting layer, and the second cathode are
sequentially disposed over the substrate; the second anode
comprises a second reflecting conductive material; and the
second cathode comprises a second transparent conductive
material.

[0014] According to some embodiments of the display
panel, each of the plurality of display elements further
comprises a driving circuit, and the driving circuit is con-
figured to provide driving signals to each of the at least one
first light-emitting element and each of the at least one
second light-emitting element.

[0015] Optionally, the driving circuit can be arranged
between a substrate and one of the two second electrodes
that is reflective, and it is configured such that an ortho-
graphic projection of the driving circuit on the substrate is at
least partially overlapped with an orthographic projection of
the one of the two second electrodes on the substrate.
[0016] Optionally, the driving circuit can comprise a pixel
compensation circuit, which has a signal output terminal that
is electrically coupled to each of the at least one first
light-emitting element and each of the at least one second
light-emitting element, such that each of the at least one first
light-emitting element and each of the at least one second
light-emitting element receives substantially same driving
signals from the pixel compensation circuit.

[0017] Optionally, the driving circuit can include a pixel
compensation circuit, a first control circuit and a second
control circuit. The first control circuit is electrically coupled
to a signal output terminal of the pixel compensation circuit
and the at least one first light-emitting element respectively,
and is configured to control whether or not the signal output
terminal of the pixel compensation circuit is electrically
connected to the each of the at least one second light-
emitting element. The second control circuit is electrically
coupled to the signal output terminal of the pixel compen-
sation circuit and the at least one second light-emitting
element respectively, and is configured to control whether or
not the signal output terminal of the pixel compensation
circuit is electrically connected to the each of the at least one
second light-emitting element.

[0018] According to some embodiments of the display
panel, in each of the plurality of display elements, a number
of the at least one first light-emitting element is different
from a number of the at least one second light-emitting
element.

[0019] According to some other embodiments of the dis-
play panel, in each of the plurality of display elements, a



US 2021/0327976 Al

number of the at least one first light-emitting element is
equal to a number of the at least one second light-emitting
element. As such, an area of a first light-emitting region
formed by each of the at least one first light-emitting element
is substantially equal to an area of a second light-emitting
region formed by each of the at least one second light-
emitting element.

[0020] Herein, each of the plurality of display elements
can consist of one first light-emitting element and one
second light-emitting element.

[0021] According to some embodiments of the display
panel, the at least one first light-emitting element in each of
the plurality of display elements together form a plurality of
first light-emitting elements, and the at least one second
light-emitting element in each of the plurality of display
elements together form a plurality of second light-emitting
elements. Furthermore, the plurality of first light-emitting
elements and the plurality of second light-emitting elements
are alternately arranged.

[0022] In the display panel, it can optionally be configured
such that at least one pair of the first anode and the second
anode, the first light-emitting layer and the second light-
emitting layer, and the first cathode and the second cathode
is arranged at a substantially same layer.

[0023] In the display panel described above, the first
transparent conductive material can optionally comprise at
least one of indium tin oxide (ITO) or indium zinc oxide
(IZO), and/or the second transparent conductive material
can comprise at least one of a magnesium-silver alloy or
indium zinc oxide (I1ZO).

[0024] In the display panel described above, the first
reflecting conductive material can optionally comprise at
least one of a silver-aluminum alloy, or a material having a
stacked structure comprising 1ZO and aluminum.

[0025] In the display panel described above, the second
reflecting conductive material can optionally comprise at
least one of silver or a material having a stacked structure
comprising silver and indium tin oxide.

[0026] In a second aspect, the present disclosure further
provides a driving circuit for driving a display panel accord-
ing to any one of the embodiments as described above.
[0027] The driving circuit comprises a pixel compensation
circuit, and the pixel compensation circuit comprises a
driving sub-circuit, a data writing sub-circuit, a power
source control sub-circuit, a resetting sub-circuit, a capaci-
tance element, and a compensation sub-circuit.

[0028] The driving sub-circuit comprises a driving tran-
sistor, wherein a first electrode of the driving transistor is
electrically coupled to a signal output terminal of the pixel
compensation circuit.

[0029] The data writing sub-circuit is electrically coupled
to a gate line of a corresponding row, a data line of a
corresponding column, and a second electrode of the driving
transistor, respectively, and is configured to control whether
or not to electrically connect the data line and the second
electrode of the driving transistor under control of the gate
line.

[0030] The power source control sub-circuit is electrically
coupled to a power source control terminal, a power source
signal input terminal, and the second electrode of the driving
transistor, respectively, and is configured to control whether
or not to electrically connect the power source signal input
terminal and the second electrode of the driving transistor
under control of the power source control terminal.
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[0031] The resetting sub-circuit is electrically coupled to a
resetting control terminal, a gate electrode of the driving
transistor, and a first electric level input terminal, respec-
tively, and is configured to control whether or not to elec-
trically connect the gate electrode of the driving transistor
and the first electric level input terminal under control of the
resetting control terminal.

[0032] The capacitance element comprises a first terminal
and a second terminal, wherein the first terminal and the
second terminal are electrically connected to the gate elec-
trode of the driving transistor, and to the first electric level
input terminal, respectively.

[0033] The compensation sub-circuit is electrically
coupled to the gate line, the gate electrode of the driving
transistor, and the first electrode of the driving transistor,
respectively, and is configured to control whether or not to
electrically connect the gate electrode of the driving tran-
sistor and the first electrode of the driving transistor under
control of the gate line.

[0034] Herein, optionally, the first electric level input
terminal can be a ground terminal.

[0035] According to some embodiments of the disclosure,
the driving circuit further includes a light-emitting control
sub-circuit. The light-emitting control sub-circuit is electri-
cally coupled to the power source control terminal, the first
electrode of the driving transistor, and the signal output
terminal, respectively, and is configured to control whether
or not to electrically connect the first electrode of the driving
transistor and the signal output terminal under control of the
power source control terminal.

[0036] According to some embodiments of the disclosure,
the driving circuit further comprises a first control circuit
and a second control circuit.

[0037] The first control circuit comprises at least one first
control sub-circuit, wherein each of at least one first control
sub-circuit is electrically coupled to the signal output ter-
minal of the pixel compensation circuit, a first control
terminal, and one of two first electrodes in each of the at
least one first light-emitting element, respectively, and is
configured to control whether or not the signal output
terminal of the pixel compensation circuit is electrically
connected to the one of two first electrodes under control of
the first control terminal.

[0038] The second control circuit comprises at least one
second control sub-circuit, wherein each of at least one
second control sub-circuit is electrically coupled to the
signal output terminal of the pixel compensation circuit, a
second control terminal, and one of two second electrodes in
each of the at least one second light-emitting element,
respectively, and is configured to control whether or not the
signal output terminal of the pixel compensation circuit is
electrically connected to the one of two second electrodes
under control of the first control terminal;

[0039] In a third aspect, the present disclosure further
provides a method for driving a driving circuit according to
any one of the embodiments as described above. The method
comprises a resetting stage, a discharge compensation stage,
and a light-emitting stage.

[0040] In the resetting stage, under control of the resetting
control terminal, the resetting sub-circuit controls that the
gate electrode of the driving transistor is electrically con-
nected with the first electric level input terminal, such that
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an electric level of the gate electrode of the driving transistor
receives a first electric level from the first electric level input
terminal.

[0041] In the discharge compensation stage, the first elec-
tric level controls that the driving transistor is turned on; the
data line of corresponding column inputs a data voltage
Vdata; under control of the gate line of corresponding row,
the data writing sub-circuit controls that the data line of
corresponding column is electrically connected with the
second electrode of the driving transistor; the compensation
sub-circuit controls that the gate electrode of the driving
transistor is electrically connected with the first electrode of
the driving transistor, so that the data voltage Vdata in turn
passes through the data writing sub-circuit, the driving
transistor, and the compensation sub-circuit to be written
into the gate electrode of the driving transistor, until the
electric level of the gate electrode of the driving transistor
becomes Vdata+Vth, wherein Vth is a threshold voltage of
the driving transistor.

[0042] In the light-emitting stage, under control of the
power source control terminal, the power source control
sub-circuit controls that the power source signal input ter-
minal is electrically connected with the second electrode of
the driving transistor; then the driving transistor generates,
and output from the signal output terminal, a driving signal.
[0043] In a fourth aspect, the disclosure further provides a
method for manufacturing a display panel according to any
one of the embodiments as described above.

[0044] The manufacturing method comprises the follow-
ing steps:

[0045] providing a substrate;

[0046] forming a first anode and a second anode over the

substrate, wherein the first anode comprises a transparent
conductive material, and the second anode comprises a
reflecting conductive material;

[0047] forming a first light-emitting layer and a second
light-emitting layer over the first anode and the second
anode respectively; and

[0048] forming a first cathode and a second cathode over
the first light-emitting layer and the second light-emitting
layer respectively, wherein the first cathode comprises a
reflecting conductive material, and the second cathode com-
prises a transparent conductive material.

[0049] Other embodiments may become apparent in view
of the following descriptions and the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] To more clearly illustrate some of the embodi-
ments, the following is a brief description of the drawings.
The drawings in the following descriptions are only illus-
trative of some embodiments. For those of ordinary skill in
the art, other drawings of other embodiments can become
apparent based on these drawings.

[0051] FIG. 1 is a structural diagram of a double-sided
display panel according to some embodiments of the present
disclosure;

[0052] FIG. 2 is a top view of the first light-emitting
element and the second light-emitting element according to
some embodiments of the present disclosure;

[0053] FIG. 3 is a perspective view of the first light-
emitting element and second light-emitting element in the
double-sided display panel according to some embodiments
of the present disclosure;
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[0054] FIG. 4 illustrates a structure of a double-sided
display panel according to some other embodiments of the
present disclosure;

[0055] FIG. 5 is a diagram illustrating that different con-
tents can be displayed by the two sides of the double-sided
display panel according to some embodiments of the present
disclosure;

[0056] FIG. 6 is a diagram illustrating that same contents
can be displayed by the two sides of the double-sided display
panel according to some embodiments of the present dis-
closure;

[0057] FIG. 7 illustrates a diagram of a mask according to
some embodiments of the present disclosure;

[0058] FIG. 8 is a diagram of the first cathode and second
cathode formed by means of the mask shown in FIG. 7;
[0059] FIG. 9 is a block diagram of a structure of the
driving circuit according to some embodiments of the pres-
ent disclosure;

[0060] FIG. 10 is a circuit diagram of the driving circuit
according to some embodiments of the present disclosure;
[0061] FIG. 11 is a time-series diagram of a working
process of a driving circuit according to some embodiments
of the present disclosure; and

[0062] FIG. 12 is a time-series diagram of a working
process of a driving circuit according to some other embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

[0063] In the following, with reference to the drawings of
various embodiments disclosed herein, the technical solu-
tions of the embodiments of the disclosure will be described
in a clear and fully understandable way. It is obvious that the
described embodiments are merely a portion but not all of
the embodiments of the disclosure. Based on the described
embodiments of the disclosure, those ordinarily skilled in
the art can obtain other embodiment(s), which come(s)
within the scope sought for protection by the disclosure.
[0064] In a first aspect, embodiments of the present dis-
closure provide a double-sided display panel.

[0065] FIG. 1 illustrates a structural diagram of a double-
sided display panel according to some embodiments of the
disclosure. The display panel comprises a substrate 10, and
a plurality of display elements over the substrate 10. Spe-
cifically over the substrate 10, the plurality of display
elements are arranged in an array. Each of the plurality of
display elements comprises a first light-emitting element 11
and a second light-emitting element 12. Please note that for
conciseness, only one display element is illustrated in FIG.
1.

[0066] The first light-emitting element 11 comprises a first
anode 111, a first light-emitting layer 112 and a first cathode
113, which are stacked successively or sequentially in lay-
ers. The first anode 111 is arranged between the first light-
emitting layer 112 and the substrate 10.

[0067] The second light-emitting element 12 comprises a
second anode 121, a second light-emitting layer 122 and a
second cathode 123, which are also stacked successively in
layers. The second anode 121 is arranged between the
second light-emitting layer 122 and the substrate 10.
[0068] On the one hand, the first light-emitting element 11
is configured such that the first anode 111 comprises a first
transparent conductive material, and the first cathode 113
comprises a first reflecting conductive material, so that lights
generated in the first light-emitting layer 112 of the first
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light-emitting element 11 can only emit out of the double-
sided display panel through a surface thereof that is proxi-
mal to the substrate 10 (i.e. the bottom surface of the display
panel 1, as illustrated by the downward arrow in FIG. 1).
[0069] On the other hand, the second light-emitting ele-
ment 12 is configured such that the second anode 121 can
comprise a second reflecting conductive material, and the
second cathode 123 can comprise a second transparent
conductive material, so that lights generated in the second
light-emitting layer 122 of the second light-emitting element
12 can only emit out of the double-sided display panel
through a surface thereof that is distal to the substrate 10 (i.e.
the top surface of the display panel 1, as illustrated by the
upward arrow in FIG. 1).

[0070] In practice, when the aforementioned double-sided
display panel is working, a driving circuit 21 that is provided
in the double-sided display panel 1 can be configured to
drive the first light-emitting element 11 and the second
light-emitting element 12 to emit lights (i.e. first lights and
second lights respectively).

[0071] Specifically, the driving circuit 21 drives the first
light-emitting element 11 to emit the first lights, which can
transmit through the first anode 111 to thereby exit out of the
double-sided display panel through the bottom surface. For
this purpose, the first anode 111 can be made of a transparent
conductive material (i.e. the first transparent conductive
material).

[0072] The driving circuit 21 also drives the second light-
emitting element 12 to emit the second lights, which can
transmit through the second cathode 123 to thereby exit out
of the double-sided display panel through the upper surface.
For this purpose, the second cathode 123 can be made of a
transparent conductive material (i.e. the second transparent
conductive material).

[0073] In addition, because the first cathode 113 is made
of a reflecting conductive material (i.e. the first reflecting
conductive material), it can reflect the first lights emitted
from the first light-emitting layer 112 and reaching the first
cathode 113 back in a direction towards the first anode 111
(i.e. downward direction), and the first lights reflected then
exit out of the double-sided display panel 1.

[0074] Because the second anode 121 is made of a reflect-
ing conductive material (i.e. the second reflecting conduc-
tive material), it can reflect the second lights emitted from
the second light-emitting layer 122 and reaching the second
anode 121 back in a direction towards the second cathode
123 (i.e. upward direction), and the second lights reflected
then transmit out of the double-sided display panel 1.
[0075] Furthermore, because the first anode 111 is located
between the first light-emitting layer 112 and the substrate
10, and the second anode 121 is located between the second
light-emitting layer 122 and the substrate 10, the first lights
emit out through the first anode 111 of the double-sided
display panel 1, whereas the second lights emit out through
the second cathode 123 of the double-sided display panel 1.
[0076] Thus in the double-sided display panel described
above, the first lights emitted from the first light-emitting
element 11 and the second lights emitted from the second
light-emitting element 12 can emit out from two different
display sides (i.e. bottom side and top side) of the double-
sided display panel 1 respectively. Thereby a double-sided
display can be realized for the display panel.

[0077] Taken the above together, the double-sided display
panel 1 according to the embodiments described above

Oct. 21, 2021

comprises a plurality of display elements arranged in an
array and disposed over a substrate 10. Each display element
comprises a first light-emitting element 11 and a second
light-emitting element 12. First lights emitted by the first
light-emitting element 11 and second lights emitted by the
second light-emitting element 12 can respectively emit out
from the two opposing sides of the double-sided display
panel 1, thereby the double-sided display function of the
double-sided display panel is achieved.

[0078] It can be seen that in the double-sided display panel
1 described above, the double-sided display function is
substantially realized by configuring that in the first light-
emitting element 11, the first anode 111 comprises a first
transparent conductive material and the first cathode 113
comprises a first reflecting conductive material, whereas in
the second light-emitting element 12, the second anode 121
comprises a second reflecting conductive material and the
second cathode 123 comprises a second transparent conduc-
tive material.

[0079] As a result, the first lights emitted by the first
light-emitting element 11 and the second lights emitted by
the second light-emitting element 12 can both emit out from
their respective display sides of the double-sided display
panel 1 with higher light energy, thereby ensuring a good
display effect of the double-sided display panel 1. Therefore,
the double-sided display panel 1 described above not only
has a simple structure, but also can realize a good display
effect.

[0080] In addition, the double-sided display panel 1
described above can have many practical applications, thus
having a very high added value as a display product.
[0081] In the above mentioned embodiments of the
double-sided display panel 1, the double-sided display panel
comprises a plurality of display elements, and each of the
plurality of display elements can comprise a first light-
emitting element 11 and a second light-emitting element 12.
In other words, in the above mentioned embodiments of the
double-sided display panel 1, the double-sided display panel
1 substantially includes a plurality of first light-emitting
elements 11 and a plurality of second light-emitting ele-
ments 12.

[0082] In these above mentioned embodiments of the
double-sided display panel 1, there can be a variety of
manners for arranging the plurality of first light-emitting
elements 11 and the plurality of second light-emitting ele-
ments 12. For example, the plurality of first light-emitting
elements 11 and the plurality of second light-emitting ele-
ments 12 can be arranged alternately on the double-sided
display panel 1, as illustrated in FIG. 8 in a following section
of the disclosure.

[0083] In embodiments where the plurality of first light-
emitting elements 11 and the plurality of second light-
emitting elements 12 are arranged alternately in the double-
sided display panel 1, the plurality of first light-emitting
elements 11 and the plurality of second light-emitting ele-
ments 12 can have substantially even distributions in the
whole display region of the double-sided display panel 1. As
a result, no matter which viewing angle and which view side
a viewer takes in viewing the display region of the double-
sided display panel 1, the viewer can have good visual
experience.

[0084] In addition, the double-sided display panel accord-
ing to the above embodiments can be further configured
such that an area of a first light-emitting region formed by
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each first light-emitting element 11 is substantially equal to
an area of a second light-emitting region formed by each
second light-emitting element 12. As such, if only one
driving circuit 21 is used to drive light emission of the first
light-emitting region and of the second light-emitting
region, substantially equal imaging effects can be obtained
from the first light-emitting region and the second light-
emitting region.

[0085] It is noted that according to some other embodi-
ments of the disclosure, the double-sided display panel 1
also comprises a plurality of display elements, and each of
the plurality of display elements can comprise more than
two light-emitting elements (e.g. a number of the plurality of
first light-emitting elements 11 and/or a number of the
plurality of second light-emitting elements 12 can be more
than one), which can be configured to be evenly distributed
in the each of the plurality of display elements.

[0086] Optionally, the double-sided display panel 1 can be
configured such that the number of the plurality of first
light-emitting elements 11 and a number of the plurality of
second light-emitting elements 12 can be different. In one
illustrating example, each display element comprises three
light-emitting elements, specifically including one first light-
emitting element 11 and two second light-emitting elements
12. As such, in these above embodiments of the double-
sided display panel, the two sides of the double-sided
display panel 1 can have different resolutions, which can
satisfy special display requirements.

[0087] Herein, it should be noted that the first light-
emitting element(s) 11 and the second light-emitting element
(s) 12 in the double-sided display panel 1 can be arranged
according to practical needs, and it is not limited to the
alternate arrangement method as mentioned above.

[0088] Optionally, in any of the embodiments of the
double-sided display panel described above, the various film
layers in the first light-emitting element 11 (i.e. the first
anode 111, the first light-emitting layer 112, and the first
cathode 113) and the various film layers in the second
light-emitting element 12 (i.e. the second anode 121, the
second light-emitting layer 122, and the second cathode
123) can have a variety of configuration locations, as long as
the first anode 111 is arranged between the first light-
emitting layer 112 and the substrate 10, and the second
anode 121 is arranged between the second light-emitting
layer 122 and the substrate 10.

[0089] According to some preferred embodiments, the
first anode 111 and the second anode 121 are configured at
a substantially same layer, the first light-emitting layer 112
and the second light-emitting layer 122 are configured at a
substantially same layer, and the first cathode 113 and the
second cathode 123 are configured at a substantially same
layer.

[0090] As such, in these above mentioned embodiments of
the double-sided display panel, each film layer in the first
light-emitting element 11 and each film layer in the second
light-emitting element 12 are configured at a substantially
same layer, which can ensure that the display elements
(including the first light-emitting element 11 and the second
light-emitting element 12) occupy smallest thickness in the
double-sided display panel, so that it is more advantageous
for ensuring that the double-sided display panel 1 is thin.
[0091] In addition, such a configuration further allows that
each pair of the first light-emitting layer 112 and the second
light-emitting layer 122, the first anode 111 and the second
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anode 121, and/or the first cathode 113 and the second
cathode 123, can be formed though a shared one-time
patterning process. As such, the manufacturing process can
be effectively simplified, and the manufacturing cost can be
effectively reduced as a result.

[0092] In any of embodiments of the double-sided display
panel 1 described above, the double-sided display panel 1
further comprises a driving circuit 21, as illustrated in one
embodiment shown in FIG. 2 and FIG. 3. In the embodiment
of the double-sided display panel 1 shown in FIG. 2 and
FIG. 3, the driving circuit 21 is specifically arranged
between the substrate 10 and the second anode 121.
[0093] Specifically, in the aforementioned double-sided
display panel 1, the driving circuit 21 can provide driving
signals to the first light-emitting element 11 and the second
light-emitting element 12 to thereby drive the first light-
emitting element 11 and the second light-emitting element
12 to display.

[0094] It is noted that the driving circuit 21 can have
different configuration locations. For example, the driving
circuit can be configured between the first anode 111 and the
substrate 10, and/or between the second anode 121 and the
substrate 10.

[0095] According to some preferred embodiments, the
driving circuit 21 is configured between the substrate 10 and
the second anode 121 and at a position of the double-sided
display panel 1 corresponding to the second anode 121, as
illustrated in FIG. 1.

[0096] Because the second lights emitted by the second
light-emitting element 12 emit out of the double-sided
display panel 1 through the second cathode 123 upward to
thereby exit out of the top surface of the display panel 1 (as
illustrated by the upward arrow in FIG. 1), by configuring
the driving circuit 21 at a position of the double-sided
display panel 1 that corresponds to the second anode 121
(i.e. below the second anode 121 and above the substrate
10), the driving circuit 21 does not block the second lights
shedding out from the light-emitting side of the second
light-emitting element 12 (i.e. the top surface shown in FIG.
1).

[0097] In addition, because the driving circuit 21 is not
arranged within the first light-emitting element 11, it also
does not block the first lights shedding out from the light-
emitting side of the first light-emitting element 12 the
light-emitting side of the second light-emitting element 12
(i.e. the bottom surface shown in FIG. 1).

[0098] Due to the above configuration, the aperture of the
double-sided display panel 1 at each display side is not
compromised, and in turn, the display effect of the double-
sided display panel 1 is further improved.

[0099] It should be noted that in the embodiments of the
double-sided display panel described above, a signal output
terminal of the driving circuit 21 can be electrically con-
nected or coupled to each of the first anode 111 and/or the
second anode 121 through a conductive material disposed in
a via 4, as illustrated in FIG. 2.

[0100] Depending on different display types of the double-
sided display panel, according to some embodiments, the
driving circuit 21 has different configurations (including
different components and different structures, etc.) in accor-
dance to the different display types.

[0101] In the following, two specific structures are illus-
tratively described and shown in several figures, and the
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working process of the driving circuit 21 corresponding to
their different structures will also be described.

[0102] In a first display type, the double-sided display
panel is configured to display substantially same images at
both of the two display surfaces, as illustrated in FIG. 1 and
FIG. 6. Herein, in these embodiments of the double-sided
display panel, the driving circuit 21 comprises a pixel
compensation circuit, and a signal output terminal of the
pixel compensation circuit is electrically connected to both
the first anode 111 and the second anode 121, respectively.
[0103] Specifically, a substantially common driving signal
can be outputted to the first anode 111 in the first light-
emitting element 11 and the second anode 121 of the second
light-emitting element 12 from the signal output terminal of
the pixel compensation circuit to thereby simultaneously
drive the first light-emitting element 11 and the second
light-emitting element 12 to emit lights (i.e. the first lights
and the second lights, respectively). If the display panel 1 is
further configured such that the first lights and the second
lights are of a substantially same color and with a substan-
tially same brightness, the two display surfaces/display sides
of the double-sided display panel 1 can display a substan-
tially same image.

[0104] In a second display type, the double-sided display
panel is configured to display different images at the two
display surfaces, as illustrated in FIG. 4, FIG. 5 and FIG. 9.
Herein, in these embodiments of the double-sided display
panel, the driving circuit 21 comprises a pixel compensation
circuit, a first control circuit 217 and a second control circuit
218, as illustrated in FIG. 9.

[0105] The first control circuit 217 is electrically con-
nected to the signal output terminal of the pixel compensa-
tion circuit and the first anode 111 respectively, and is
configured to control whether the signal output terminal
electrically connects to the first anode 111. The second
control circuit 218 is electrically connected to the signal
output terminal of the pixel compensation circuit and the
second anode 121, respectively, and is configured to control
whether the signal output terminal electrically connects to
the second anode 121.

[0106] Specifically, the double-sided display panel is con-
figured to have the first display side thereof displays a first
image, and the second display side thereof displays a second
image. The first control circuit 217 controls an electric
connection between the signal output terminal of the pixel
compensation circuit and the first anode 111, whereas the
second control circuit 218 controls electrical disconnection
between the signal output terminal of the pixel compensa-
tion circuit and the second anode 121. As a result, the pixel
compensation circuit can output a first driving signal to the
first anode 111 in the first light-emitting element 11 to
thereby realize a display of the first image on the first display
side of the double-sided display panel 1, and the pixel
compensation circuit can output a second driving signal to
the second anode 121 in the second light-emitting element
12 to thereby realize a display of the second image on the
second display side of the double-sided display panel 1.
[0107] It should be noted that in the above mentioned
double-sided display panel having the second display type,
the specific structure adopted in the driving circuit 21 can
also realize a display of substantially same images on each
of the two display sides of the double-sided display panel 1.
[0108] Specifically, the first control circuit 217 can control
the electrical connection between the signal output terminal
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of'the pixel compensation circuit and the first anode 111, and
the second control circuit 218 can simultaneously control the
electrical connection between the signal output terminal of
the pixel compensation circuit and the second anode 121, so
that the pixel compensation circuit can respectively output a
substantially same driving signal to the first anode 111 and
the second anode 121 (i.e. the first driving signal is sub-
stantially same to the second driving signal), thereby real-
izing the displaying of substantially same images on the two
display sides of the double-sided display panel 1.

[0109] According to some other embodiments of the
double-sided display panel, the driving circuit 21 can com-
prise a plurality of pixel compensation circuits, which are
configured to respectively connect electrically with, and
thereby respectively control, the plurality of light-emitting
elements in a one-to-one corresponding relationship. In
other words, each of the plurality of light-emitting elements
(e.g. first light-emitting element 11 or second light-emitting
element 12) corresponds to an independent pixel compen-
sation circuit.

[0110] In any of the embodiments as described above, the
material for the first anode 111 and the material for the first
cathode 113 in the first light-emitting element 11, as well as
the material for the second anode 121 and the material for
the second cathode 123 in the second light-emitting element
12 can have various embodiments, as long as the material for
the first anode 111 and the material for the second cathode
123 is transparent conductive material, and the material for
the first cathode 113 and the material for the second anode
121 is a reflecting conductive material.

[0111] In the following, several specific materials for the
first anode 111, the second anode 121, the first cathode 113,
and the second anode 123 are illustratingly listed.

[0112] In one illustrating example of the double-sided
display panel 1, in the first light-emitting element 11, the
material for the first anode 111 can be indium tin oxide (ITO)
or indium zinc oxide (IZO), thereby the first anode 111 not
only has good light transmittance, but also has good con-
ductivity. The material for the first cathode 113 can be
silver/aluminum, or a material having a stacked structure
comprising indium zinc oxide and aluminum, thereby the
first cathode 113 can have good conductivity and reflectivity
at the same time.

[0113] In the second light-emitting element 12, the mate-
rial for the second anode 121 can be silver or a material
having a stacked structure comprising silver and indium tin
oxide (e.g. ITO/Ag/ITO), thereby the second anode 121 can
have good conductivity and reflectivity at the same time.
The material for the second cathode 123 can be magnesium-
silver alloy or indium zinc oxide, thereby the second cathode
can have good conductivity and light transmittance at the
same time, and the magnesium-silver alloy adopted in the
second cathode 123 can additionally help to form a micro-
cavity to thereby increase the light transmittance there-
through.

[0114] In a second aspect, the present disclosure further
provides a manufacturing method of the double-sided dis-
play panel.

[0115] The manufacturing method comprises the follow-
ing steps:

[0116] S101: providing a substrate 10;

[0117] Herein the substrate 10 can comprise a glass, or a

transparent material other than a glass.
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[0118] S102: Forming a first anode 111 and a second
anode 121 over the substrate 10, wherein the first anode 111
comprises a transparent conductive material, and the second
anode 121 comprises a reflecting conductive material;
[0119] Specifically, the first anode 111 may be made of
indium tin oxide or indium zinc oxide, the second anode 121
may be made of silver or may have a stacked structure
comprising alternate layers of silver and indium tin oxide
(e.g. ITO/Ag/TTO).

[0120] S103: Forming a first light-emitting layer 112 and
a second light-emitting layer 122 over the first anode 111 and
the second anode 121 respectively.

[0121] Specifically, a light-emitting material layer that
covers the first anode 111 and the second anode 121 can be
formed using a light-emitting material, then a patterning
process can be performed over the light-emitting material
layer to thereby form the first light-emitting layer 112 over
the first anode 111 and the second light-emitting layer 122
over the second anode 121, respectively.

[0122] S104: Forming a first cathode 113 and a second
cathode 123 over the first light-emitting layer 112 and the
second light-emitting layer 122 respectively, wherein the
first cathode 113 comprises a reflecting conductive material,
and the second cathode 123 comprises a transparent con-
ductive material.

[0123] Specifically, the first cathode 113 formed over the
first light-emitting layer 112 can comprise silver or alumi-
num or can comprise a stacked structure comprising alter-
nate layers of indium zinc oxide and aluminum. The second
cathode 123 formed over the second light-emitting layer 122
can comprise magnesium-silver alloy or indium zinc oxide.
[0124] Optionally, after completing the step S104, the
manufacturing method can further comprise:

[0125] S105: forming a cover plate 20 over the first
cathode 113 and the second cathode 123.

[0126] Herein the cover plate 20 can comprise a glass or
another transparent material.

[0127] By means of the manufacturing method described
above, the double-sided display panel having a structure as
illustrated in FIG. 1 can be obtained. As mentioned above,
the double-sided display panel manufactured thereby can
realize a double-sided display, and it additionally has a
relatively simple structure, and has a relatively good display
effect.

[0128] According to some embodiments of the manufac-
turing method, the aforementioned step 102 of a first anode
111 and a second anode 121 over the substrate 10 specifi-
cally comprises the following sub-steps to thereby form the
first anode 111:

[0129] S1021: Forming a transparent conductive material
layer over the substrate 10;

[0130] and

[0131] S1022: Performing a first patterning process over

the transparent conductive material layer to thereby form the
first anode 111.

[0132] Herein, the sub-step S1022 can be performed using
a conventional photoetching process, which can specifically
include:

[0133] S1022-1: Forming a first photoresist over the trans-
parent conductive material layer;

[0134] S1022-2: Exposing the first photoresist with a first
mask to thereby form a first region where the first photoresist
is remained and a second region where the first photoresist
is removed, wherein the first region corresponds to a region
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where the first anode 111 is arranged, and the second region
corresponds to a region other than the region where the first
anode 111 is arranged; and

[0135] S1022-3: Performing an etching process over the
transparent conductive material layer; and

[0136] S1022-4: Removing the first photoresist.

[0137] According to some embodiments of the manufac-
turing method, the aforementioned step S102 of a first anode
111 and a second anode 121 over the substrate 10 specifi-
cally comprises the following sub-steps to thereby form the
second anode 121:

[0138] S1021" Forming a reflecting conductive material
layer; and
[0139] S1022" performing a second patterning process

over the reflecting conductive material layer to thereby form
the second anode 121.

[0140] Herein, the sub-step S1022' can similarly be per-
formed using a conventional photoetching process, which
can specifically include:

[0141] S1022'-1: Forming a second photoresist over the
reflecting conductive material layer;

[0142] S1022'-2: Exposing the second photoresist with a
second mask to thereby form a third region where the second
photoresist is remained and a fourth region where the second
photoresist is removed, wherein the third region corresponds
to a region where the second anode 121 is arranged, and the
fourth region corresponds to a region other than the region
where the second anode 121 is arranged; and

[0143] S1022'-3: Performing a second etching process
over the reflecting conductive material layer; and

[0144] S1022'-4: Removing the second photoresist.
[0145] In some embodiments as illustrated in FIG. 8,
where the plurality of first light-emitting elements 11 and the
plurality of second light-emitting elements 12 are alternately
arranged in the double-sided display panel 1 and have a
substantially same area, the formation of the first cathode
113 and the second cathode 123 in step S104 can be realized
through a single mask 3 having a plurality of openings 31
arranged in an array, as illustrated in FIG. 7.

[0146] Specifically in step S104, the mask 3 is configured
to be utilized twice to thereby form the first cathode 113 in
each of the plurality of first light-emitting elements 11 and
to form the second cathode 123 in each of the plurality of
second light-emitting elements 12, respectively.

[0147] For example, according to some embodiments, in a
first time of use, the mask 3 can be positioned at a first
location such that the plurality of openings 31 of the mask
3 positionally correspond to the plurality of first light-
emitting elements 11, to thereby allow the formation of the
first cathode 113. Herein the formation of the first cathode
113 can be realized through deposition of a reflecting
conductive material (i.e. the first reflecting conductive mate-
rial) via a first evaporation deposition process.

[0148] In a subsequent second time of use, the mask 3 can
be positioned at a second location such that the plurality of
openings 31 of the mask 3 positionally correspond to the
plurality of second light-emitting elements 12, to thereby
allow the formation of the second cathode 123. Herein the
formation of the second cathode 123 can be realized through
deposition of a transparent conductive material (i.e. the
second transparent conductive material) via a second evapo-
ration deposition process.

[0149] It is noted that in addition to the above embodi-
ments of the step S104 where the first cathode 113 is formed
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before the second cathode 113, the second cathode 123 can
be formed before the first cathode 113, also by means of the
same mask 3, according to some other embodiments of the
disclosure. The actual orders can be selected depending on
actual needs.

[0150] It should be noted that in order to ensure a rela-
tively more even distribution for the plurality of light-
emitting elements (i.e. the plurality of first light-emitting
elements 11 and the plurality of second light-emitting ele-
ments 12), the plurality of openings 31 in the mask 3 are
arranged such that any two adjacent rows of openings 31 are
staggered and any two adjacent columns of openings 31 are
staggered, as illustrated in FIG. 7. In other words, for any
two adjacent rows of openings 31, no line connecting a first
center of a first opening in a first row and a second center of
a second opening in a second row is not perpendicular to any
row line for the first row and the second row.

[0151] During formation of the plurality of first cathodes
113 in step S104, the plurality of first cathodes 113 can be
optionally configured to be electrically connected with one
another, to thereby ensure that the signal received by all first
cathodes 113 is a same first driving signal. Similarly, during
formation of the plurality of second cathodes 123 in step
S104, the plurality of second cathodes 123 can be configured
to be electrically connected with one another, to thereby
ensure that the signal received by all second cathodes 113 is
a same second driving signal.

[0152] In a third aspect, the present disclosure further
provides a driving circuit, which can be utilized to drive the
double-sided display panel as described above.

[0153] According to some embodiments as illustrated in
FIG. 9 and FIG. 10, the driving circuit 21 comprises a pixel
compensation circuit. Specifically, the pixel compensation
circuit comprises a driving sub-circuit 210, a data writing
sub-circuit 211, a power source control sub-circuit 212, a
resetting sub-circuit 213, a capacitance element 214, and a
compensation sub-circuit 215.

[0154] The driving sub-circuit 210 can comprise a driving
transistor DTFT according to some embodiments of the
disclosure illustrated in FIG. 10. A first electrode of the
driving transistor DTFT is electrically coupled to a signal
output terminal.

[0155] The data writing sub-circuit 211 is electrically
coupled to a gate line (“Gate™) of a corresponding row, a
data line (“Data”) of a corresponding column, and a second
electrode of the driving transistor DTFT, respectively. The
data writing sub-circuit 211 is configured to control whether
or not to electrically connect the data line Data of the
corresponding column and the second electrode of the
driving transistor DTFT under control of the gate line Gate
of corresponding row.

[0156] The power source control sub-circuit 212 is elec-
trically coupled to a power source control terminal Vd, a
power source signal input terminal ELVDD, and the second
electrode of the driving transistor DTFT, respectively. The
power source control sub-circuit 212 is configured to control
whether or not to electrically connect the power source
signal input terminal ELVDD and the second electrode of
the driving transistor DTFT under control of the power
source control terminal Vd.

[0157] The resetting sub-circuit 213 is electrically coupled
to a resetting control terminal (“Reset”), a gate electrode of
the driving transistor DTFT, and a first electric level input
terminal (which optionally can be a ground terminal GND),

Oct. 21, 2021

respectively. The resetting sub-circuit 213 is configured to
control whether or not to electrically connect the gate
electrode of the driving transistor DTFT and the first electric
level input terminal (i.e. GND) under control of the resetting
control terminal Reset.

[0158] The capacitance element 214 can comprise a
capacitor C according to some embodiments of the disclo-
sure illustrated in FIG. 10. A first terminal of the capacitance
element 214 is electrically connected to the gate electrode of
the driving transistor DTFT, and a second terminal of the
capacitance element 214 is electrically connected to the first
electric level input terminal (i.e. GND).

[0159] The compensation sub-circuit 215 is electrically
coupled to the gate line Gate of corresponding row, the gate
electrode of the driving transistor DTFT, and the first
electrode of the driving transistor DTFT, respectively. The
compensation sub-circuit 215 is configured to control
whether or not to electrically connect the gate electrode of
the driving transistor DTFT and the first electrode of the
driving transistor DTFT under control of the gate line Gate
of corresponding row.

[0160] According to some embodiments of the disclosure,
the driving circuit can further comprise a light-emitting
control sub-circuit 216. The first electrode of the driving
transistor DTFT is connected to the signal output terminal
through the light-emitting control sub-circuit 216. The light-
emitting control sub-circuit 216 is electrically coupled to the
power source control terminal Vd, the first electrode of the
driving transistor DTFT, and the signal output terminal,
respectively. The light-emitting control sub-circuit 216 is
configured to control whether or not to electrically connect
the first electrode of the driving transistor DTFT and the
signal output terminal under control of the power source
control terminal Vd.

[0161] As shown in FIG. 11 and FIG. 12, the working
process of the aforementioned pixel compensation circuit
comprises a resetting stage P1 and a discharge compensation
stage P2, and a light-emitting stage P3.

[0162] Specifically, during the resetting stage P1, the first
electric level input terminal (i.e. GND) receives the first
electric level; then under control of the resetting control
terminal Reset, the resetting sub-circuit 213 controls that the
gate electrode of the driving transistor DTFT is electrically
connected with the first electric level input terminal (i.e.
GND), such that the electric level of the gate electrode of the
driving transistor DTFT receives the first electric level from
the first electric level input terminal (i.e. GND); then under
control of the power source control terminal Vd, the power
source control sub-circuit 212 is in a non-operating state,
thereby controlling that the power source signal input ter-
minal ELVDD is electrically disconnected with the second
electrode of the driving transistor DTFT.

[0163] It should be noted that during this resetting stage
P1, the two terminals (i.e. the first terminal and the second
terminal) of the capacitance element 214 can be reset to the
first electric level, so that the influence of the original gate
electrode of the driving transistor DTFT can be eliminated.
[0164] During the discharge compensation stage P2, under
control of the first electric level, the driving transistor DTFT
is turned on; then under control of the resetting control
terminal Reset, the resetting sub-circuit 213 controls that the
gate electrode of the driving transistor DTFT is electrically
disconnected with the first electric level input terminal;
under control of the power source control terminal Vd, the
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power source control sub-circuit 212 is in the non-operating
state, which continues to control that the power source signal
input terminal ELVDD is electrically disconnected with the
second electrode of the driving transistor DTFT.
[0165] The data line Data of corresponding column inputs
a data voltage; the gate line Gate of corresponding row
inputs a gate electrode driving signal. The gate electrode
driving signal controls the data writing sub-circuit 211 to be
in an operating state, thereby controlling that the data line
Data of corresponding column is electrically connected with
the second electrode of the driving transistor DTFT.
[0166] At the same time, the gate electrode driving signal
controls the compensation sub-circuit 215 to be in an
operation state, thereby controlling that the gate electrode of
the driving transistor DTFT is electrically connected with
the first electrode of the driving transistor DTFT, so that the
data voltage Vdata in turn passes through the data writing
sub-circuit 211, the driving transistor DTFT, and the com-
pensation sub-circuit 215 to be written into the gate elec-
trode of the driving transistor DTFT, until the electric level
of the gate electrode of the driving transistor DTFT becomes
Vdata+Vth. Herein Vth is a threshold voltage of the driving
transistor DTFT (i.e. voltage difference between the gate
electrode and the source electrode of the driving transistor
DTFT that can drive the driving transistor DTFT), and the
Vdata+Vth is stored in the capacitance element 214.
[0167] It should be noted that when the first electric level
input terminal is connected to the ground, the electric level
of the second terminal o the capacitance element 214 is
always 0, therefore, when the electric level of the gate
electrode of the driving transistor DTFT becomes Vdata+
Vth (ie. the electric level of the first terminal of the
capacitance element 214 becomes Vdata+Vth), the electric
level of the gate electrode of the driving transistor DTFT
will always remain at Vdata+Vth.
[0168] During the light-emitting stage P3, under control of
the gate line Gate of corresponding row, the data writing
sub-circuit 211 and the compensation sub-circuit 215 are
both in a non-operating state; under control of the power
source control terminal Vd, the power source control sub-
circuit 212 is in an operating state, therefore controlling that
the power source signal input terminal ELVDD is electri-
cally connected with the second electrode of the driving
transistor DTFT, such that the power source input signal
Vdd inputted from the power source signal input terminal
ELVDD is transmitted to the second electrode of the driving
transistor DTFT.
[0169] Thus under the combined action of the electric
level of the gate electrode of the driving transistor DTFT and
the power source signal Vdd, the driving transistor DTFT is
turned on, thereby realizing the output of the driving signal
from the signal output terminal.
[0170] Herein it should be noted that when the signal
output terminal is electrically connected to the light-emitting
element, the driving signal drives the light-emitting element
to emit light, and the working current that is generated is as
follows:

I,=K(Vgs—Vth)?>=K(Vdata+Vth-Vdd-Vthy>=K

(Vdata-Vdd)y;

where K is a constant.
[0171] From the above formula, it can be seen that the
working current I, is only related to Vdata. Therefore, the
problem of threshold voltage drift caused by the manufac-
turing process or by the long working time, etc., which in
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turn negatively influences the working current of the light-
emitting element, can thus be completely solved, thereby a
stable working state of the light-emitting element can be
ensured.

[0172] In addition, during the process of driving the driv-
ing circuit 21 as described above, the first electrode of the
driving transistor DTFT is electrically connected to the
signal output terminal, and the signal output terminal is
electrically connected to the first anode 111 of the first
light-emitting element 11 and the second anode 121 of the
second light-emitting element 12 in the double-sided display
panel 1, respectively. As such, the driving signal can be
provided to both the first anode 111 and the second anode
121 to thereby allow the first light-emitting element 11 and
the second light-emitting element 12 to emit lights, in turn
realizing a dual display for the display panel 1.

[0173] As described above and illustrated in FIG. 9, some
embodiments of the driving circuit 21 comprise a light-
emitting control sub-circuit 216.

[0174] In these embodiments of the double-sided display
panel, during the resetting stage P1 and the discharge
compensation stage P2, under control of the power source
control terminal Vd, the light-emitting control sub-circuit
216 controls that the first electrode of the driving transistor
STFT is electrically disconnected with the signal output
terminal. During the light-emitting stage P3, under control
of the power source control terminal Vd, the light-emitting
control sub-circuit 216 controls that the first electrode of the
driving transistor STFT is electrically connected with the
signal output terminal.

[0175] It can be seen that during the resetting stage P1 and
the discharge compensation stage P2, because the light-
emitting control sub-circuit 216 can control the first elec-
trode of the driving transistor STFT to be electrically dis-
connected with the signal output terminal, the issue that the
electric current generated by the driving transistor DTFT
during these two stages flows through the light-emitting
element can thus be avoided, reducing the consumption of
the light-emitting element.

[0176] According to some embodiments of the double-
sided display panel, the aforementioned driving circuit 21
further comprises a first control circuit 217 and a second
control circuit 218.

[0177] The first control circuit 217 is electrically con-
nected to the first control terminal G1, the signal output
terminal, and the first anode 111, respectively, and is con-
figured to control whether or not the signal output terminal
is electrically connected with the first anode 111 under
control of the first control terminal G1.

[0178] The second control circuit 218 is electrically con-
nected to the second control terminal G2, the signal output
terminal, and the second anode 121, respectively, and is
configured to control whether or not the signal output
terminal is electrically connected with the second anode 121
under control of the second control terminal G2.

[0179] It should be noted that in these embodiments
described herein, the first cathode 113 and the second
cathode 123 can be both electrically connected to the power
source negative electrode ELVSS.

[0180] FIG. 11 illustrated a working process of the driving
circuit 21 described above within the time of displaying one
image frame.

[0181] Specifically, as shown in FIG. 11, during the reset-
ting stage P1 and the discharge compensation stage P2,
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under control of the first control terminal G1, the first control
circuit 217 controls that the signal output terminal is elec-
trically disconnected with the first anode 111; under control
of the second control terminal G2, the second control circuit
218 controls that the signal output terminal electrically
disconnected with the second anode 211. As such, during the
resetting stage P1 and the discharge compensation stage P2,
no abnormal driving signal will be transmitted to the first
anode 111 and the second anode 121, and the consumption
of the first light-emitting element 11 and the second light-
emitting element 12 can be reduced.

[0182] During the first phrase P31 of the light-emitting
stage P3, under control of the first control terminal G1, the
first control circuit 217 controls that the signal output
terminal is electrically connected with the first anode 111;
under control of the second control terminal G2, the second
control circuit 218 controls that the signal output terminal is
electrically disconnected with the second anode 121. As a
result, the first driving signal generated by the pixel com-
pensation circuit will be to transmitted to the first anode 111.
[0183] During the second phrase P32 of the light-emitting
stage P3, under control of the first control terminal G1, the
first control circuit 217 controls that the signal output
terminal is electrically disconnected with the first anode 111;
under control of the second control terminal G2, the second
control circuit 218 controls that the signal output terminal is
electrically connected with the second anode 121. As a
result, the second driving signal 218 generated by the pixel
compensation circuit will be transmitted to the second anode
121.

[0184] It should be noted, when the aforementioned driv-
ing method is employed to drive the double-sided display
panel to display, the double-sided display panel can have
only one side to display depending on certain practical
needs. In this case, the side that does not display can be
turned off, therefore the consumption can be reduced and the
working life of the device can be prolonged.

[0185] The working methods of the aforementioned first
control circuit 217 and the second control circuit 218 can
respectively achieve the transmission of different driving
signals to the first anode 111 and the second anode 121. As
a result, the two display sides of the double-sided display
panel 1 can display different pictures.

[0186] It is further noted that the aforementioned embodi-
ments of the driving circuit 21 can also control the two
display sides of the double-sided display panel 1 to display
substantially same images at the same time.

[0187] Specifically, as shown in FIG. 12, within the time
of displaying one frame, during the resetting stage P1 and
the discharge compensation stage P2, under control of the
first control terminal G1, the first control circuit 217 controls
the electrical connection between the signal output terminal
and the first anode 111 to be turned off; under the control of
the second control terminal G2, the second control circuit
218 controls the electrical connection between the signal
output terminal and the second anode 121 to be turned off.
[0188] During the light-emitting stage P3, under control of
the first control terminal G1, the first control circuit 217
controls the electrical connection between the signal output
terminal and the first anode 111 to be turned on; under
control of the second control terminal G2, the second control
circuit 218 controls the electrical connection between the
signal output terminal and the second anode 121 to be turned
on.
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[0189] Under this driving method, the same driving signal
outputted by the driving circuit 21 can be respectively
transmitted to the first anode 111 and the second anode 121.
As a result, a same picture can be displayed on the two
display sides of the double-sided display panel 1.

[0190] In the driving circuit 21 disclosed herein, the
structures of the data writing sub-circuit 211, the power
source control sub-circuit 212, the resetting sub-circuit 213,
the compensation sub-circuit 215, the light-emitting control
sub-circuit 216, the first control circuit 217 and the second
control circuit 218 may be varied depending on different
embodiments of the disclosure.

[0191] In the following, a structure of each sub-circuit, the
first control circuit 217 and the second control circuit 218
will be described in detail according to a specific embodi-
ment for illustrating purposes, which is illustrated in FIG.
10.

[0192] Inthe embodiment, the data writing sub-circuit 211
comprises a first switch transistor T1. A gate electrode of the
first switch transistor T1 is electrically connected to the gate
line Gate of corresponding row; a first electrode of the first
switch transistor T1 is electrically connected to the second
electrode of the driving transistor DTFT; and a second
electrode of the first switch transistor T1 is connected to the
data line Data of corresponding column.

[0193] The power source control sub-circuit 212 com-
prises a second switch transistor T2. A gate electrode of the
second switch transistor T2 is electrically connected to the
power source control terminal Vd; a first electrode of the
second switch transistor T2 is electrically connected to the
second electrode of the driving transistor DTFT; and a
second electrode of the second switch transistor T2 is
electrically connected to the power source signal input
terminal ELVDD.

[0194] The resetting sub-circuit 213 comprises a third
switch transistor T3. A gate electrode of the third switch
transistor T3 is electrically connected to the resetting control
terminal Reset; a first electrode of the third switch transistor
T3 is electrically connected to the gate electrode of the
driving transistor DTFT; and a second electrode of the third
switch transistor T3 is electrically connected to the first
electric level input terminal (i.e. GND).

[0195] The compensation sub-circuit comprises a fourth
switch transistor T4. A gate electrode of the fourth switch
transistor T4 is electrically connected to the gate line Gate
of corresponding row; a first electrode of the fourth switch
transistor T4 is electrically connected to the gate electrode of
the driving transistor DTFT; and a second electrode of the
fourth switch transistor T4 is electrically connected to the
first electrode of the driving transistor DTFT.

[0196] The light-emitting control sub-circuit 216 com-
prises a fifth switch transistor T5. A gate electrode of the fifth
switch transistor T5 is electrically connected to the power
source control terminal Vd; a first electrode of the fifth
switch transistor T5 is electrically connected to the signal
output terminal; and a second electrode of the fifth switch
transistor T5 is electrically connected to the first electrode of
the driving transistor DTFT.

[0197] The first control circuit 217 comprises a sixth
switch transistor T6. A gate electrode of the sixth switch
transistor T6 is electrically connected to the first control
terminal G1; a first electrode of the sixth switch transistor T6
is electrically connected to the first anode 111; and a second
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electrode of the sixth switch transistor T6 is electrically
connected to the signal output terminal.

[0198] The second control circuit 218 comprises a seventh
switch transistor T7. A gate electrode of the seventh switch
transistor T7 is electrically connected to the second control
terminal G2; a first electrode of the seventh switch transistor
T7 is electrically connected to the second anode 121; and a
second electrode of the seventh switch transistor T7 is
electrically connected to the signal output terminal.

[0199] It should be noted that each of the aforementioned
driving transistor DTFT and all of the above switch transis-
tors (T1-T7) may be a thin film transistor, a field effect
transistor, or another component(s) with similar character-
istics. In embodiments of the present disclosure, in order to
distinguish the two electrodes other than the gate electrode
of the driving transistor DTFT and each switch transistor,
one electrode is called the first electrode, the other electrode
is called the second electrode. In practical applications, the
first electrode may be the drain electrode, the second elec-
trode may be the source electrode; or alternatively the first
electrode may be the source electrode, the second electrode
may be the drain electrode. In addition, the driving transistor
DTFT and each switch transistor may either be of an N-type
or of a P-type according to practical needs.

[0200] In a fourth aspect, the present disclosure further
provides a method of driving the driving circuit as described
above in the third aspect. The driving method comprises a
resetting stage P1, a discharge compensation stage P2, and
a light-emitting stage P3.

[0201] During the resetting stage P1, under control of the
resetting control terminal Reset, the resetting sub-circuit 213
controls the electrical connection between the gate electrode
of the driving transistor DTFT and the first electric level
input terminal to be turned on, so that the electric level of the
gate electrode of the driving transistor DTFT will be
changed to the first electric level.

[0202] Specifically, during the resetting stage P1, the first
electric level input terminal inputs the first electric level,
under control of the resetting control terminal Reset, the
resetting sub-circuit controls the connections between the
gate electrode of the driving transistor DTFT and the first
electric level input terminal to be turned on, so that the
electric level of the gate electrode of the driving transistor
DTFT becomes the first electric level. Under control of the
power source control terminal Vd, the power source control
sub-circuit 212 is in non-operating state, therefore control-
ling the electrical connection between the power source
signal input terminal ELVDD and the second electrode of
the driving transistor DTFT to be turned off. It should be
noted that during the resetting stage P1, the two terminals of
the capacitance element 214 are reset to the first electric
level to eliminate the influence of the original gate of the
driving transistor DTFT.

[0203] During the discharge compensation stage P2, the
first electric level controls the driving transistor DTFT to be
turned on; the data line Data of corresponding column inputs
the data signal Vdata, and under control of the gate line Gate
of corresponding row, the data writing sub-circuit 2111
controls the electrical connection between the data line Data
of corresponding column and the second electrode of the
driving transistor DTFT to be turned on, and the compen-
sation sub-circuit 215 controls the electrical connection
between the gate electrode of the driving transistor DTFT
and the first electric level input terminal to be turned on, so
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that the data signal Vdata will in turn pass the data writing
sub-circuit 211, the driving transistor DTFT and the com-
pensation sub-circuit 215 to charge the gate electrode of the
driving transistor DTFT, until the electric level of the gate
electrode of the driving transistor DTFT is changed to
Vdata+Vth, where Vth is a threshold voltage of the driving
transistor DTFT.

[0204] Specifically, during the discharge compensation
stage P2, under control of the first electric level, the driving
transistor DTFT is on; under control of the resetting control
terminal Reset, the resetting sub-circuit 213 controls the
electrical connection between the gate electrode of the
driving transistor DTFT and the first electric level to be
turned off; under control of the power source control termi-
nal Vd, the power source control sub-circuit 212 is in
non-operating state, continuing to control the electrical
connection between the power source signal input terminal
ELVDD and the second electrode of the driving transistor
DTFT to be turned off; the data line Data of corresponding
column inputs the data voltage, the gate line Gate of
corresponding row inputs the gate driving signal, the date
driving signal controls the data writing sub-circuit 211 to be
in operating state, such that the electrical connection
between the data line Data of corresponding column and the
second electrode of the driving transistor DTFT is on; at the
same time, the gate driving signal controls the compensation
sub-circuit 215 to be in operating state, thus controls the gate
electrode of the driving transistor DTFT and the first elec-
trode of the driving transistor DTFT to be turned on, so that
the data voltage Vdata will in turn pass through the data
writing sub-circuit 211, the driving transistor DTFT and the
compensation sub-circuit 215 and will be further written into
the gate electrode of the driving transistor DTFT, until the
electric level of the gate electrode of the driving transistor
DTFT becomes Vdata+Vth; and the Vdata+Vth is stored in
the capacitance element 214.

[0205] During the light-emitting stage P3, under control of
the power source control terminal Vd, the power source
control sub-circuit 212 controls the electrical connection
between the power source signal input terminal ELVDD and
the second electrode of the driving transistor DTFT to be
turned on, and the driving transistor DTFT generates driving
signal and outputs the driving signal from the signal output
terminal.

[0206] Specifically, during the light-emitting stage P3,
under control of the gate line Gate of corresponding row, the
data writing sub-circuit 211, the compensation sub-circuit
215 are both in non-operating state; under the control of the
power source control terminal Vd, the power source control
sub-circuit 212 is in operating state, thus controls the elec-
trical connection between the power source signal input
terminal ELVDD and the second electrode of the driving
transistor DTFT to be turned on; the power source signal
Vdd inputted by the power source signal input terminal
ELVDD is transmitted to the second electrode of the driving
transistor DTFT. Under the combined action of the electric
level of the gate electrode of the driving transistor DTFT and
the power source signal Vdd, the driving transistor is on,
therefore the outputting of driving signal from the signal
output terminal is achieved.

[0207] When the aforementioned driving method accord-
ing to some embodiments of the present disclosure is
adopted to drive the aforementioned driving circuit 21, the
problem of threshold voltage drift of the driving transistor
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DTFT caused by manufacturing process or long working
time that influence the working current of the light-emitting
element is completely solved, the stable working state of the
light-emitting element is ensured.

[0208] In addition, when the aforementioned driving
method according to some embodiments of the present
disclosure is adopted to drive the aforementioned driving
circuit 21, the driving circuit 21 can be controlled to
respectively provide driving signal to the first anode 111 and
the second anode 121 in the double-sided display panel 1,
the double-sided display function of the double-sided dis-
play panel 1 is therefore achieved.

[0209] In some embodiments where the driving circuit 21
further comprises a light-emitting control sub-circuit 216,
the driving method will be as followed:

[0210] During the resetting stage P1 and the discharge
compensation stage P2, under control of the power source
control terminal Vd, the light-emitting control sub-circuit
216 controls the electrical connection between the first
electrode of the driving transistor DTFT and the signal
output terminal to be turned off;

[0211] During the light-emitting stage P3, under the con-
trol of the power source control terminal Vs, the light-
emitting control sub-circuit 216 controls the electrical con-
nection between the first electrode of the driving transistor
DTFT and the signal output terminal to be turned on, so that
the driving signal will be outputted from the signal output
terminal through the light-emitting control sub-circuit 216.

[0212] It can be seen that because during the resetting
stage P1 and the discharge compensation stage P2, the
light-emitting control sub-circuit 216 can control the elec-
trical connection between the first electrode of the driving
transistor DTFT and the signal output terminal to be turned
off, therefore the electric current generated by the driving
transistor DTFT during these two stages will not flow
through the light-emitting element, the consumption of the
light-emitting element is therefore reduced.

[0213] In some embodiments where the driving circuit 21
further comprises a first control circuit 217 and a second
control circuit 218, the light-emitting stage P3 comprises a
first phrase P31 and a second phrase P32. Accordingly, the
driving method will be as followed.

[0214] During the resetting stage P1 and the discharge
compensation stage P2, under the control of the first control
terminal GG1, the first control circuit 217 controls the elec-
trical connection between the signal output terminal and the
first anode 111 to be turned off; under the control of the
second control terminal G2, the second control circuit 218
controls the electrical connection between the signal output
terminal and the second anode 121 to be turned off; as a
result, during the resetting stage P1 and the discharge
compensation stage P2, no abnormal driving signal will be
transmitted to the first anode 111 and the second anode 121,
the consumption of the first light-emitting element 11 and
the second light-emitting element 12 is reduced.

[0215] During the first phrase P31, under the control of the
first control terminal G1, the first control circuit 217 controls
the electrical connection between the signal output terminal
and the first anode 111 to be turned on; in addition, under the
control of the second control terminal G2, the second control
circuit 218 controls the electrical connection between the
signal output terminal and the second anode to be turned off,
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therefore, the first driving signal generated by the pixel
compensation circuit will be transmitted to the first anode
111.
[0216] During the second phrase P32, under the control of
the first control terminal G1, the first control circuit 217
controls the electrical connection between the signal output
terminal and the first anode 111 to be turned off; under the
control of the second control terminal G2, the second control
circuit 218 controls the electrical connection between the
signal output terminal and the second anode 121 to be turned
on, therefore, the second driving signal generated by the
pixel compensation circuit will be transmitted to the second
anode 121.
[0217] In the driving method described above, different
driving signals can be respectively transmitted to the first
anode 111 and the second anode 121, thus the two display
sides of the double-sided display panel 1 can display dif-
ferent pictures.
[0218] In some embodiments where the driving circuit 21
further comprises the first control circuit 217 and the second
control circuit 218, the driving method can comprise the
following:
[0219] During the resetting stage P1 and the discharge
compensation stage P2, under the control of the first control
terminal 1, the first control circuit 217 controls the elec-
trical connection between the signal output terminal and the
first anode 11 to be turned off; under the control of the
second control terminal G2, the second control circuit 218
controls the electrical connection between the signal output
terminal and the second anode 121 to be turned off;
[0220] During the light-emitting stage P3, under the con-
trol of the first control terminal G1, the first control circuit
217 controls the electrical connection between the signal
output terminal and the first anode 111 to be turned on; under
the control of the second control terminal G2, the second
control circuit 218 controls the electrical connection
between the signal output terminal and the second anode 121
to be turned on.
[0221] In the driving method disclosed above, the same
driving signal outputted by the driving circuit 21 will be
respectively transmitted to the first anode 111 and the second
anode 121, thus the two display sides of the double-sided
display panel 1 will display substantially same picture.
[0222] All references cited in the present disclosure are
incorporated by reference in their entirety. Although specific
embodiments have been described above in detail, the
description is merely for purposes of illustration. It should
be appreciated, therefore, that many aspects described above
are not intended as required or essential elements unless
explicitly stated otherwise.
[0223] Various modifications of, and equivalent acts cor-
responding to, the disclosed aspects of the exemplary
embodiments, in addition to those described above, can be
made by a person of ordinary skill in the art, having the
benefit of the present disclosure, without departing from the
spirit and scope of the disclosure defined in the following
claims, the scope of which is to be accorded the broadest
interpretation so as to encompass such modifications and
equivalent structures.

1. A display panel, comprising:

a substrate; and

a plurality of display elements over the substrate, each

comprising at least one first light-emitting element and
at least one second light-emitting element, configured
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to respectively emit a first light out of a first light-

emitting surface, and a second light out of a second

light-emitting surface opposing to the first light-emit-

ting surface, of the display panel, wherein:

each of the at least one first light-emitting element
comprises a first light-emitting layer sandwiched
between two first electrodes, wherein the two first
electrodes are configured to be respectively trans-
parent and reflective so that the first light emitted by
the first light-emitting layer transmits out of the first
light-emitting surface of the display panel;

each of the at least one second light-emitting element
comprises a second light-emitting layer sandwiched
between two second electrodes, wherein the two
second electrodes are configured to be respectively
transparent and reflective so that the second light
emitted by the second light-emitting layer transmits
out of the second light-emitting surface of the dis-
play panel;

wherein:
the first light-emitting surface is below the substrate;

and
the second light-emitting surface is over the sub-
strate.

2. The display panel of claim 1, wherein:

in each of the at least one first light-emitting element, the

two first electrodes comprise a first anode and a first

cathode, wherein:

the first anode, the first light-emitting layer, and the first
cathode are sequentially disposed over the substrate;

the first anode comprises a first transparent conductive
material; and

the first cathode comprises a first reflecting conductive
material; and

in each of the at least one second light-emitting element,

the two second electrodes comprise a second anode and

a second cathode, wherein:

the second anode, the second light-emitting layer, and
the second cathode are sequentially disposed over
the substrate;

the second anode comprises a second reflecting con-
ductive material; and

the second cathode comprises a second transparent
conductive material.

3. The display panel of claim 1, wherein each of the
plurality of display elements further comprises a driving
circuit, configured to provide driving signals to each of the
at least one first light-emitting element and each of the at
least one second light-emitting element.

4. The display panel of claim 3, wherein the driving
circuit is arranged between a substrate and one of the two
second electrodes that is reflective, configured such that an
orthographic projection of the driving circuit on the sub-
strate is at least partially overlapped with an orthographic
projection of the one of the two second electrodes on the
substrate.

5. The display panel of claim 3, wherein the driving
circuit comprises a pixel compensation circuit, having a
signal output terminal thereof electrically coupled to each of
the at least one first light-emitting element and each of the
at least one second light-emitting element such that each of
the at least one first light-emitting element and each of the
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at least one second light-emitting element receives substan-
tially same driving signals from the pixel compensation
circuit.

6. The display panel of claim 3, wherein the driving
circuit comprises a pixel compensation circuit, a first control
circuit and a second control circuit, wherein:

the first control circuit is electrically coupled to a signal

output terminal of the pixel compensation circuit and
the at least one first light-emitting element respectively,
and is configured to control whether or not the signal
output terminal of the pixel compensation circuit is
electrically connected to the each of the at least one
second light-emitting element; and

the second control circuit is electrically coupled to the

signal output terminal of the pixel compensation circuit
and the at least one second light-emitting element
respectively, and is configured to control whether or not
the signal output terminal of the pixel compensation
circuit is electrically connected to the each of the at
least one second light-emitting element.

7. The display panel of claim 1, wherein in each of the
plurality of display elements, a number of the at least one
first light-emitting element is different from a number of the
at least one second light-emitting element.

8. The display panel of claim 1, wherein in each of the
plurality of display elements, a number of the at least one
first light-emitting element is equal to a number of the at
least one second light-emitting element, wherein:

an area of a first light-emitting region formed by each of

the at least one first light-emitting element is substan-
tially equal to an area of a second light-emitting region
formed by each of the at least one second light-emitting
element.

9. The display panel of claim 8, wherein each of the
plurality of display elements consists of one first light-
emitting element and one second light-emitting element.

10. The display panel of claim 1, wherein the at least one
first light-emitting element in each of the plurality of display
elements together form a plurality of first light-emitting
elements, and the at least one second light-emitting element
in each of the plurality of display elements together form a
plurality of second light-emitting elements, wherein:

the plurality of first light-emitting elements and the plu-

rality of second light-emitting elements are alternately
arranged.

11. The display panel of claim 2, wherein at least one pair
of the first anode and the second anode, the first light-
emitting layer and the second light-emitting layer, and the
first cathode and the second cathode are arranged at a
substantially same layer.

12. The display panel of claim 2, wherein the first
transparent conductive material comprises at least one of
indium tin oxide (ITO) or indium zinc oxide (I1ZO).

13. The display panel of claim 2, wherein the second
transparent conductive material comprises at least one of a
magnesium-silver alloy or indium zinc oxide (1Z0).

14. The display panel of claim 2, wherein the first
reflecting conductive material comprises at least one of a
silver-aluminum alloy, or a material having a stacked struc-
ture comprising 170 and aluminum.

15. The display panel of claim 2, wherein the second
reflecting conductive material comprises at least one of
silver or a material having a stacked structure comprising
silver and indium tin oxide.
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16. A driving circuit for driving a display panel according
to claim 1, comprising a pixel compensation circuit, wherein
the pixel compensation circuit comprises a driving sub-
circuit, a data writing sub-circuit, a power source control
sub-circuit, a resetting sub-circuit, a capacitance element,
and a compensation sub-circuit, wherein:

the driving sub-circuit comprises a driving transistor,

wherein a first electrode of the driving transistor is
electrically coupled to a signal output terminal of the
pixel compensation circuit;

the data writing sub-circuit is electrically coupled to a

gate line of a corresponding row, a data line of a
corresponding column, and a second electrode of the
driving transistor, respectively, and is configured to
control whether or not to electrically connect the data
line and the second electrode of the driving transistor
under control of the gate line;

the power source control sub-circuit is electrically

coupled to a power source control terminal, a power
source signal input terminal, and the second electrode
of the driving transistor, respectively, and is configured
to control whether or not to electrically connect the
power source signal input terminal and the second
electrode of the driving transistor under control of the
power source control terminal;

the resetting sub-circuit is electrically coupled to a reset-

ting control terminal, a gate electrode of the driving
transistor, and a first electric level input terminal,
respectively, and is configured to control whether or not
to electrically connect the gate electrode of the driving
transistor and the first electric level input terminal
under control of the resetting control terminal;

the capacitance element comprises a first terminal and a

second terminal, wherein the first terminal and the
second terminal are electrically connected to the gate
electrode of the driving transistor, and to the first
electric level input terminal, respectively;

the compensation sub-circuit is electrically coupled to the

gate line, the gate electrode of the driving transistor,
and the first electrode of the driving transistor, respec-
tively, and is configured to control whether or not to
electrically connect the gate electrode of the driving
transistor and the first electrode of the driving transistor
under control of the gate line.

17. The driving circuit according to claim 16, wherein the
first electric level input terminal is a ground terminal.

18. The driving circuit according to claim 16, further
comprising a light-emitting control sub-circuit, wherein the
light-emitting control sub-circuit is electrically coupled to
the power source control terminal, the first electrode of the
driving transistor, and the signal output terminal, respec-
tively, and is configured to control whether or not to elec-
trically connect the first electrode of the driving transistor
and the signal output terminal under control of the power
source control terminal.

19. The driving circuit according to claim 16, further
comprising a first control circuit and a second control circuit,
wherein:
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the first control circuit comprises at least one first control
sub-circuit, wherein each of at least one first control
sub-circuit is electrically coupled to the signal output
terminal of the pixel compensation circuit, a first con-
trol terminal, and one of two first electrodes in each of
the at least one first light-emitting element, respec-
tively, and is configured to control whether or not the
signal output terminal of the pixel compensation circuit
is electrically connected to the one of two first elec-
trodes under control of the first control terminal; and

the second control circuit comprises at least one second
control sub-circuit, wherein each of at least one second
control sub-circuit is electrically coupled to the signal
output terminal of the pixel compensation circuit, a
second control terminal, and one of two second elec-
trodes in each of the at least one second light-emitting
element, respectively, and is configured to control
whether or not the signal output terminal of the pixel
compensation circuit is electrically connected to the
one of two second electrodes under control of the first
control terminal.

20. A method for driving a driving circuit according to

claim 16, comprising:

a resetting stage, in which under control of the resetting
control terminal, the resetting sub-circuit controls that
the gate electrode of the driving transistor is electrically
connected with the first electric level input terminal,
such that an electric level of the gate electrode of the
driving transistor receives a first electric level from the
first electric level input terminal;

a discharge compensation stage, in which the first electric
level controls that the driving transistor is turned on;
the data line of corresponding column inputs a data
voltage Vdata; under control of the gate line of corre-
sponding row, the data writing sub-circuit controls that
the data line of corresponding column is electrically
connected with the second electrode of the driving
transistor; the compensation sub-circuit controls that
the gate electrode of the driving transistor is electrically
connected with the first electrode of the driving tran-
sistor, so that the data voltage Vdata in turn passes
through the data writing sub-circuit, the driving tran-
sistor, and the compensation sub-circuit to be written
into the gate electrode of the driving transistor, until the
electric level of the gate electrode of the driving
transistor becomes Vdata+Vth, wherein Vth is a thresh-
old voltage of the driving transistor; and

a light-emitting stage, in which under control of the power
source control terminal, the power source control sub-
circuit controls that the power source signal input
terminal is electrically connected with the second elec-
trode of the driving transistor; then the driving transis-
tor generates, and output from the signal output termi-
nal, a driving signal.

21. (canceled)



