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power supply. Electric potential of the electronic output
node is the same as the electric potential of the cathode layer
in a working state of the OLED display device, the elec-
tronic output node is connected to the cathode layer of the
OLED display device, and a positive electrode of the power
supply is connected to a voltage node with any potential
other than an anode of the OLED display device via a wire,
so that electrons can be continuously provided by the power
supply to the cathode layer in a non-working state of the
OLED display device.
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PROTECTIVE CIRCUIT FOR CATHODE
LAYER, PROTECTIVE METHOD AND OLED
DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present disclosure relates to a protective circuit
for a cathode layer, a protective method and an OLED
display device.

BACKGROUND

[0002] Flat panel display technology has developed rap-
idly in recent years, and both the size of screen and the
display quality have made great progress. Especially for an
OLED (Organic Light-Emitting Diode) display device, its
performance in various aspects has reached the level of a
conventional LCD (Liquid Crystal Display), and there is a
trend for it to replace the LCD.

[0003] However, current OLED display devices are still
affected by factors such as low yield and so on, and the
production cost is relatively high. The main factor affecting
the yield is the packaging of OLED display devices. All of
the current packaging structures adopt an “obstruction”
approach, in which various different water/oxygen blocking
materials are added to OLED devices, so as to impede water
and oxygen from entering the devices, but the absolution
security and integrity cannot be guaranteed by this packag-
ing mode. Thus, such a problem that a cathode is corroded
by water and oxygen cannot be solved fundamentally. This
leads to the fact that in a non-working state of an OLED
display device, water and oxygen create oxidation reactions
with a cathode layer, and thus the OLED display device is
destroyed.

SUMMARY

[0004] Oneembodiment of the present disclosure provides
a protective circuit for a cathode layer, applied to a non-
working state of an OLED display device, wherein, the
protective circuit comprises a power supply, and an elec-
tronic output node electrically connected with a negative
electrode of the power supply; wherein, an electric potential
of the electronic output node is the same as an electric
potential of the cathode layer in a working state of the OLED
display device, the electronic output node is connected to the
cathode layer of the OLED display device, and a positive
electrode of the power supply is connected to a voltage node
with any potential other than an anode of the OLED display
device via a wire, so that electrons can be continuously
provided by the power supply to the cathode layer in a
non-working state of the OLED display device.

[0005] Another embodiment of the present disclosure pro-
vides an OLED display device, comprising a protective
circuit, wherein, the protective circuit includes a power
supply, and an electronic output node electrically connected
with a negative electrode of the power supply; wherein, an
electric potential of the electronic output node is the same as
an electric potential connected to the cathode layer in a
working state of the OLED display device, the electronic
output node is connected to the cathode layer of the OLED
display device, and a positive electrode of the power supply
is connected to a voltage node with any potential other than
an anode of the OLED display device via a wire, so that
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electrons can be continuously provided by the power supply
to the cathode layer in a non-working state of the OLED
display device.

[0006] Another embodiment of the present disclosure pro-
vides a method for protecting a cathode layer of an OLED
display device, the OLED device comprising the cathode
layer and a packaging structure formed on the cathode layer,
the method comprising: in a non-working state of the OLED
display device, a negative potential is provided to the
cathode layer of the OLED display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In order to illustrate the technical solution of the
embodiments of the invention more clearly, the drawings of
the embodiments will be briefly described below; it is
obvious that the drawings as described below are only
related to some embodiments of the invention, but not
limitative of the invention.

[0008] FIG. 1(a) to FIG. 1(b) are schematic views illus-
trating a protective circuit for a cathode layer provided by an
embodiment of the invention;

[0009] FIG. 2 is a schematic view illustrating a protective
circuit al in a circuit structure 1 in an embodiment of the
invention;

[0010] FIG. 3 is a schematic view illustrating a protective
circuit a2 in a circuit structure 2 in an embodiment of the
invention; and

[0011] FIG. 4(a) to FIG. 4(c) are schematic views illus-
trating three protective circuits in a circuit structure 3 in an
embodiment of the invention, respectively.

DETAILED DESCRIPTION

[0012] In order to make objects, technical details and
advantages of the embodiments of the invention apparent,
hereinafter, the prevent invention will be further described in
detail in connection with the drawings. It is obvious that the
described embodiments are just a part but not all of the
embodiments of the invention. Based on the embodiments in
the invention, those ordinarily skilled in the art can obtain
other embodiment(s), without any inventive work, which
should be within the scope sought for protection by the
invention.

[0013] Technical solutions of the prevent invention will be
described below in detail with specific embodiments, and
the invention includes but is not limited to the following
embodiments.

[0014] As illustrated in FIG. 1(a), which is a schematic
view illustrating a protective circuit for a cathode layer
provided by an embodiment of the present disclosure, the
protective circuit A is applied to a non-working state of an
OLED display device, and it includes a power supply 11, and
an electronic output node m communicated (electrically
connected) with a negative electrode of the power supply 11.
[0015] An electric potential of the electronic output node
m is the same as an electric potential of a cathode layer of
the OLED display device in a working state, the electronic
output node m is connected to the cathode layer of the
OLED display device, and a positive electrode of the power
supply 11 is connected to a voltage node n with any electric
potential other than an anode of the OLED display device
via a wire 12. When the protective circuit A plays its role, a
conduction circuit is formed by the protective circuit A, the
cathode layer and the voltage node n, so that electrons can
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be continually provided by the power supply to the cathode
layer in a non-working state of the OLED display device. In
the protective circuit A, parts in need of electric connection,
for example, may be connected with a wire 12.

[0016] As illustrated in FIG. 1(b), which is a principle
diagram illustrating the circuit integration of an internal
circuit X of an OLED display device and a protective circuit
A provided by the present disclosure, when the OLED
display device lies in a working state, a high level is applied
to a VDD node connected to an anode of the OLED display
device, and a low level is applied to a Vss node connected
to a cathode of the OLED display device. When the OLED
display device lies in a non-working state, the internal circuit
X is disconnected. namely, the Vss node has not any electric
potential applied thereto, and at this time, the protective
circuit plays its role, and starts to continuously provide the
cathode with electrons by utilizing the negative electrode of
the power supply 11. Thus, the situation that a cathode layer
is corroded by water and oxygen when an OLED display
device is in a non-working state is avoided, and the service
life and performance of the OLED display device are
promoted.

[0017] For example, the protective circuit involved in
embodiments of the present disclosure may have several
circuit structures as follows.

[0018] Circuit Structure 1

[0019] As illustrated in FIG. 2, the voltage of a power
supply 21 in the protective circuit al is equal to the working
voltage of an OLED display device, and a negative electrode
of the power supply 21 is directly communicated with an
electronic output node. Tt is assumed that, the working
voltage of the OLED display device is Vss, namely, the
electric potential of signal connected to a cathode layer of
the OLED display device in a working state is Vss, and
meanwhile, the protective circuit al is accessed from the
cathode layer via the electronic output node m. At this time,
a low potential Vss is provided to the electronic output node
m through a negative electrode of the power supply 21, and
a positive electrode of the power supply 21 is grounded
through a wire 22. Consequently, it can be assured that
electrical potential that is output from the power supply 21
to the electronic output node m is Vss.

[0020] In the protective circuit al, on one hand, although
the protective circuit al is mainly exercising the role of
being capable of providing electrons in a non-working state
of the OLED display device, owing to the fact that the
protective circuit al has been kept in electric connection
with a cathode layer of the OLED display device, a low
potential is still provided in a working state of the OLED
display device. In this case, in order that electric potential of
the electronic output node m can be assured of being
uniform, electric potential provided by the power supply 21
to the electronic output node m needs to be adjusted to be the
same as electric potential of a Vss signal connected to a
cathode layer of the OLED display device in a working state.
On the other hand, with help of the electronic output node
m, the cathode layer and the protective circuit al are
connected together, thereby realizing continuous provision
of the Vss signal to the electronic output node m from the
power supply 21, and ensuring that its cathode layer still can
receive electrons continuously in a non-working state (in
which a Vss signal connected to the cathode layer is dis-
connected and provides no electron) of the OLED display
device. Thus, when external water and oxygen enter the
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cathode layer, they will not react with electrons of the
cathode metal, but react with electrons provided by the
power supply 21. Consequently, the situation that a cathode
layer is corroded by water and oxygen when an OLED
display device is in a non-working state is avoided, and the
service life and performance of the OLED display device are
promoted.

[0021] Circuit Structure 2

[0022] As illustrated in FIG. 3, a voltage of a power supply
31 in a protective circuit a2 is greater than the working
voltage of an OLED display device, and besides a wire 32,
the protective circuit a2 further includes a voltage adjusting
element 33, for adjusting potential of an electron output
node m, wherein, a negative electrode of the power supply
31 is communicated with the electron output node m via the
voltage adjusting element 33. Still taking it as an example
that the potential of signal connected to a cathode layer in a
working state of an OLED display device is Vss, because
voltage of the power supply 31 at this time is greater than
Vss, a negative electrode of the power supply 31 may not be
directly connected to an electronic output node m via a wire
32. It is necessary that potential of the electronic output node
m be adjusted to be Vss with the provided voltage adjusting
element 33. Thus, electrons are provided continuously to a
cathode layer. A positive electrode of the power supply 31
may be connected to a voltage node with any electric
potential other than an anode of the OLED display device,
and for example, it may be grounded through a wire 32.

[0023] For example, the voltage adjusting element 33
concerned may be a slide rheostat.

[0024] The circuit structure 2 has the same effects as the
circuit structure 1. In addition, due to provision of the
voltage adjusting element 33 in the circuit structure 2, the
voltage selective range of the power supply 31 is expanded,
and flexibility of the circuit is enhanced.

[0025] Circuit Structure 3

[0026] Based on the protective circuits in the above circuit
structure 1 and circuit structure 2, it may further include a
switching element, one end of which is connected to an
electron output node, and the other end of which is con-
nected to a cathode layer. In a working state of an OLED
display device, the switching element is turned off, so that
connection between the electron output node and the cath-
ode layer is disconnected; and in a non-working state of the
OLED display device, the switching element is turned on, so
that the electron output node is connected to the cathode
layer.

[0027] As illustrated in FIG. 4(a), which is a schematic
view illustrating the circuit construction of a protective
circuit a3 after a switching element 23 is added to the circuit
structure al, a power supply 21, a wire 22 and the switching
element 23 are included in the protective circuit a3. One end
of the switching element 13 is connected to an electron
output node m via the wire 22, and the other end of it is
connected to a cathode layer via the wire 22. It’s working
principle is that, in a working state of the OLED display
device, the switching element 23 is turned off, so that
connection between the electron output node m and the
cathode layer is disconnected; and in a non-working state of
the OLED display device, the switching element 23 is turned
on, so that the electron output node m is connected to the
cathode layer.
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[0028] It is to be noted that, in embodiments of the
invention, the switching element concerned may be a
switching element in any form, and the present invention
does not set a limit to this.

[0029] Additionally, a switching element 34 may also be
added to the protective circuit a2, and its principle is similar
to the principle after the switching element 23 is added to the
above protective circuit al, details being omitted here.
Hereinafter, deformed protective circuits a2 in which a
switching element 34 is located at two different locations are
mainly introduced.

[0030] As illustrated in FI1G. 4(b), which is a schematic
view illustrating the circuit construction of a protective
circuit a4 after a switching element 34 is added, the protec-
tive circuit a4 further includes the switching element 34; one
end of which is connected to an electronic output node m,
and the other end of which is connected to a voltage
adjusting element 33. In a working state of the OLED
display device, the switching element 34 is turned off, so that
connection between the electronic output node m and the
voltage adjusting element 33 is disconnected; and in a
non-working state of the OLED display device, the switch-
ing element 34 is turned on, so that the electronic output
node m is connected to the voltage adjusting element 33.

[0031] As illustrated in FIG. 4(c), which is a schematic
view illustrating the circuit construction of another protec-
tive circuit a5 after a switching element 34 is added, the
protective circuit a5 further includes the switching element
34; one end of which is connected to a voltage adjusting
element 33, and the other end of which is connected to a
negative electrode of a power supply 31. In a working state
of the OLED display device, the switching element 34 is
turned off, so that connection between the voltage adjusting
element 33 and the negative electrode of the power supply
31 is disconnected; and in a non-working state of the OLED
display device, the switching element 34 is turned on, so that
the voltage adjusting element 33 is connected to the negative
electrode of the power supply 31.

[0032] In the above circuit structures 3, owing to addition
of a switching element to a protective circuit, on-off change-
over of the switch can be conducted between a working state
and a non-working state of the OLED display device.
Therefore, there is no need to adjust and define electric
potential of an electronic output node m to be the same as
potential of Vss connected to a cathode in the working state
of the OLED display device, as long as a low potential is
output from the electronic output node m. Specifically, when
the OLED display device lies in a working state, the
switching element in the protective circuit is turned off, and
at this time, the protective circuit does not work in the
working state of the OLED display device. When the OLED
display device is switched to a non-working state, cathode
connection in the OLED working circuit is disconnected,
and the switching element in the protective circuit is turned
on. At this time, the protective circuit starts to work, and
electrons are provided continuously from a negative elec-
trode of a power supply to a cathode that is connected to an
electronic output node. Thus, when external water and
oxygen enter a cathode layer, they will not react with
electrons of the cathode metal, but react with electrons
provided by the power supply. Consequently, the situation
that a cathode layer is corroded by water and oxygen when
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an OLED display device is in a non-working state is
avoided, and the service life and performance of the OLED
display device are promoted.

[0033] In an embodiment of the present disclosure, there
is further provided an OLED display device, which includes
any of the above-mentioned protective circuits. The protec-
tive circuit may be embedded within the OLED display
device, and may also be provided on a sidewall of the OLED
display device or any other non-display region in an add-on
manner.

[0034] According to some embodiments of the present
disclosure, there is further provided a method for protecting
a cathode layer of an OLED display device. The method
includes providing a negative potential to a cathode layer of
the OLED display device in a non-working state of the
OLED display device.

[0035] In some examples, the negative potential provided
to a cathode layer of the OLED display device is the same
as potential of the cathode layer in a working state of the
OLED display device. For example, the negative potential is
provided by a power supply.

[0036] Descriptions made above are merely exemplary
embodiments of the present invention, but are not used to
limit the protection scope of the invention. The protection
scope of the invention is determined by attached claims.
[0037] This application claims the benefit of priority from
Chinese patent application No. 201510379888.9, filed on
Jul. 1, 2015, and the disclosure of which is incorporated
herein in its entirety by reference as a part of the present
application.

1. A protective circuit for a cathode layer, applied to a
non-working state of an OLED display device, wherein, the
protective circuit comprises

a power supply, and an electronic output node electrically
connected with a negative electrode of the power
supply;

wherein, an electric potential of the electronic output node
is the same as an electric potential of the cathode layer
in a working state of the OLED display device, the
electronic output node is connected to the cathode layer
of the OLED display device, and a positive electrode of
the power supply is connected to a voltage node with
any potential other than an anode of the OLED display
device via a wire, so that electrons can be continuously
provided by the power supply to the cathode layer in a
non-working state of the OLED display device.

2. The protective circuit claimed as claim 1, wherein, a
voltage of the power supply is equal to a working voltage of
the OLED display device, and a negative electrode of the
power supply is electrically connected with the electronic
output node directly.

3. The protective circuit claimed as claim 1, wherein, a
voltage of the power supply is greater than a working
voltage of the OLED display device, and the protective
circuit further includes

a voltage adjusting element, configured for adjusting the

electric potential of the electronic output node,
wherein, a negative electrode of the power supply is
electrically connected with the electronic output node
through the voltage adjusting element.

4. The protective circuit claimed as claim 2, further
comprising a switching element;
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one end of the switching element is connected to the
electronic output node, and the other end of it is
connected to the cathode layer.

5. The protective circuit claimed as claim 4, wherein,

in a working state of the OLED display device, the

switching element is turned off, so that connection
between the electronic output node and the cathode
layer is disconnected;

in a non-working state of the OLED display device, the

switching element is turned on, so that the electronic
output node is connected to the cathode layer.

6. The protective circuit claimed as claim 3, further
comprising a switching element, which is disposed between
the electronic output node and the voltage adjusting element
or disposed between the voltage adjusting element and a
negative electrode of the power supply.

7. The protective circuit claimed as claim 1, wherein, the
positive electrode of the power supply is grounded via a
wire.

8. An OLED display device, comprising a protective
circuit, wherein, the protective circuit includes

a power supply, and an electronic output node electrically

connected with a negative electrode of the power
supply:

wherein, an electric potential of the electronic output node

is the same as an electric potential connected to the
cathode layer in a working state of the OLED display
device, the electronic output node is connected to the
cathode layer of the OLED display device, and a
positive electrode of the power supply is connected to
a voltage node with any potential other than an anode
of the OLED display device via a wire, so that electrons
can be continuously provided by the power supply to
the cathode layer in a non-working state of the OLED
display device.

9. The OLED display device claimed as claim 8, wherein,
a voltage of the power supply is equal to a working voltage
of the OLED display device, and a negative electrode of the
power supply is electrically connected with the electronic
output node directly.

10. The OLED display device claimed as claim 8,
wherein, a voltage of the power supply is greater than a
working voltage of the OLED display device, and the
protective circuit further includes
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a voltage adjusting element, configured for adjusting
potential of the electronic output node, wherein, a
negative electrode of the power supply is electrically
connected with the electronic output node through the
voltage adjusting element.

11. The OLED display device claimed as claim 9, further

comprising a switching element;

one end of the switching element is connected to the
electronic output node, and the other end of it is
connected to the cathode layer.

12. The OLED display device claimed as claim 11,

wherein,

in a working state of the OLED display device, the
switching element is turned off, so that connection
between the electronic output node and the cathode
layer is disconnected;

in a non-working state of the OLED display device, the
switching element is turned on, so that the electronic
output node is connected to the cathode layer.

13. The OLED display device claimed as claim 10, further
comprising a switching element, which is disposed between
the electronic output node and the voltage adjusting element
or disposed between the voltage adjusting element and a
negative electrode of the power supply.

14. The OLED display device claimed as claim 8,
wherein, a positive electrode of the power supply is
grounded via a wire.

15. The OLED display device claimed as claim 8, further
comprising a packaging structure disposed on the cathode
layer.

16. A method for protecting a cathode layer of an OLED
display device, the OLED device comprising the cathode
layer and a packaging structure formed on the cathode layer,
the method comprising:

in a non-working state of the OLED display device, a
negative potential is provided to the cathode layer of
the OLED display device.

17. The method claimed as claim 16, wherein, the nega-
tive potential provided to the cathode layer of the OLED
display device is the same as a potential of the cathode layer
in a working state of the OLED display device.

18. The method claimed as claim 16, wherein, the nega-
tive potential is provided by a power supply.
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