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7) ABSTRACT

The present disclosure provides an organic light-emitting
diode packaging structure, a method for packaging an
organic light-emitting diode and a display device. The
packaging structure includes: a display area of an organic
light-emitting diode arranged on a substrate; a cathode
pattern arranged on the display area; a first inorganic block-
ing layer arranged on the cathode pattern; an organic buffer
layer arranged on the first inorganic blocking layer, wherein
the organic buffer layer is electrically connected at its edge
to the cathode pattern in a peripheral area of the display area;
and a second inorganic blocking layer, wherein the second
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inorganic blocking layer is connected directly at its edge to
the substrate in the peripheral area of the display area, so as
to cover all the other layers.
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1
ORGANIC LIGHT-EMITTING DIODE
PACKAGING STRUCTURE, METHOD FOR
PACKAGING ORGANIC LIGHT-EMITTING
DIODE, AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is the U.S. national phase of PCT Appli-
cation No. PCT/CN2015/086445 filed on Aug. 10, 2015,
which claims a priority of the Chinese Patent Application
No. 201510116857 4 filed on Mar. 17, 2015, the disclosures
of which are incorporated in their entirety by reference
herein.

TECHNICAL FIELD

The present disclosure relates to the field of organic
light-emitting diode display technology, and in particular to
an organic light-emitting diode packaging structure, a
method for packaging an organic light-emitting diode and a
display device.

BACKGROUND

For a top-emitting active matrix organic light emitting
diode (AMOLED) display device, a cathode is generally
made of conductive metal (e.g., Mg, Ag) and it is a one-piece
lump-like electrode covering an array substrate. The cathode
is required to have a high transmissivity and it is generally
thin, so a resistance thereof is high. An IR drop may be
increased because the cathode resistance is high, and a large
IR drop may influence a uniformity of the display.

In the related art, the IR drop may be reduced by using a
cathode auxiliary line. To be specific, a certain amount of
cathode auxiliary lines are arranged in a non-pixel area of
the array substrate and in a different layer with the cathode.
However, an aperture ratio of the entire display device may
be reduced if the cathode auxiliary lines are arranged in the
non-pixel area (e.g., at the side of the gate lines, signal lines
and power supply lines). In addition, if the cathode auxiliary
lines are arranged at the side of the gate lines, signal lines
and power supply lines, all the organic materials may be
evaporated by using a fine metal mask (FMM) when evapo-
rating the organic light-emitting materials, thereby an
evaporation process of the organic light-emitting materials
may be more difficult, efficiency may be influenced, the
materials may be wasted, and then a manufacturing of an
AMOLED may be difficult.

SUMMARY

In view of this, the present disclosure provides an organic
light-emitting diode packaging structure, a method for pack-
aging an organic light-emitting diode and a display device.
By the packaging structure, an IR drop may be reduced
without increasing a packaging difficulty or influencing an
aperture ratio of a display device.

In a first aspect, an organic light-emitting diode packaging
structure is provided by the present disclosure, including:

a display area of an organic light-emitting diode arranged

on a substrate;

a cathode pattern arranged on the display area;

a first inorganic blocking layer arranged on the cathode

pattern;

a first organic buffer layer arranged on the first inorganic

blocking layer, wherein the first organic buffer layer is
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2

electrically connected at its edge to the cathode pattern
in a peripheral area of the display area; and

a second inorganic blocking layer, wherein the second

inorganic blocking layer is connected directly at its
edge to the substrate in the peripheral area of the
display area, so as to cover all the other layers;
wherein the first inorganic blocking layer and the second
inorganic blocking layer are both transparent, and the
first organic buffer layer is conductive and transparent.
Optionally, a plurality of inorganic blocking layers and a
plurality of organic buffer layers are arranged alternately
above the cathode pattern and between the cathode pattern
and the second inorganic blocking layer, and each organic
buffer layer is electrically connected at its edge to the
cathode pattern in the peripheral area of the display area;
wherein the plurality of inorganic blocking layers includes
the first inorganic blocking layer, and the plurality of organic
buffer layers includes the first organic buffer layer.
Optionally, each organic buffer layer is electrically con-
nected at its edge to the cathode pattern directly in the
peripheral area of the display area, or a first one of the
organic buffer layers which is closest to the cathode pattern
is electrically connected at its edge to the cathode pattern
directly in the peripheral area of the display area, and the
organic buffer layers excepting the first one of the organic
buffer layers are electrically connected at their edges to the
cathode pattern indirectly in the peripheral area of the
display area.
Optionally, the first inorganic blocking layer and the
second inorganic blocking layer are made of one or more of
AlLO;, Ti0,, 7Zr0,, MgO, HFO,, Ta,0s, Si;N,, AIN, SiN,
SiINO, Si0O, 810, SiC, SiCNx, [TO and 1Z0.
Optionally, the organic buffer layer is made of an organic
transparent conductive resin.
Optionally, the organic transparent conductive resin
includes a transparent matrix resin and conductive mol-
ecules and/or conductive particles.
In a second aspect, a display device is provided, including
the organic light-emitting diode packaging structure herein-
above.
In a third aspect, a method for packaging an organic
light-emitting diode is provided, including:
forming a first inorganic blocking layer on a substrate
including a display area of the organic light-emitting
diode on which a cathode pattern is arranged;

forming a first organic buffer layer on the first inorganic
blocking layer, wherein the first organic buffer layer is
electrically connected at its edge to the cathode pattern
in a peripheral area of the display area;

forming a second inorganic blocking layer, wherein the

second inorganic blocking layer is connected directly at
its edge to the substrate in the peripheral area of the
display area, so as to cover all the other layers;
wherein the first inorganic blocking layer and the second
inorganic blocking layer are both transparent, and the
first organic buffer layer is conductive and transparent.

Optionally, the method further includes: forming a plu-
rality of inorganic blocking layers and a plurality of organic
buffer layers alternately above the cathode pattern and
between the cathode pattern and the second inorganic block-
ing layer, wherein each organic buffer layer is electrically
connected at its edge to the cathode pattern in the peripheral
area of the display area, wherein the plurality of inorganic
blocking layers includes the first inorganic blocking layer,
and the plurality of organic buffer layers includes the first
organic buffer layer.
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Optionally, the step of forming the inorganic blocking
layers includes:

depositing SiNx, SiCN and/or SiOx by vacuum deposi-

tion or magnetron sputtering; and

forming the inorganic blocking layers by an etching

patterning process using a mask.

Optionally, the first inorganic blocking layer and the
second inorganic blocking layer are made of one or more of
Al0,, TiO,, ZrO,, MgO, HFO,, Ta,0s, Si;N,, AN, SiN,
SiNO. 8i0, Si0,, SiC, SiCNx, ITO and IZ0.

Optionally, the organic buffer layer is made of an organic
transparent conductive resin.

Optionally, the step of forming the organic buffer layer
includes:

processing the organic transparent conductive resin into a

thin film by spin coating, or slot die coating, or spray-
ing, or plasma enhanced chemical vapor deposition
(PECVD), or vacuum thermal evaporation, or printing,
and then thermo-curing the thin film.

Optionally, the organic transparent conductive resin is
formed by mixing 1-60 parts by mass of a transparent matrix
resin, 1-25 parts by mass of polyaniline doped with an
organic acid, and 1-20 parts by mass of a crosslinked
monomer into 30-95 parts by mass of methylbenzene and
stirring a resultant mixture to dissolve the transparent matrix
resin, polyaniline doped with the organic acid and the
crosslinked monomer with methylbenzene completely: or by
mixing a conductive particle with a high polymer monomer,
a dispersant and a surfactant uniformly.

Optionally, the conductive particle is nanoscale SiO,
mixed with antimony or nanoscale indium tin oxide or
nano-silver.

Optionally, a size of the conductive particle is 20-100 nm.

According to the technical solution hereinabove, the
present disclosure provides an organic light-emitting diode
packaging structure, a method for packaging an organic
light-emitting diode and a display device. By arranging an
inorganic blocking layer in a cathode area, moisture and
oxygen may be blocked. By arranging an organic buffer
layer on the inorganic blocking layer, the buffering effect of
the organic polymer in the organic light-emitting diode and
the flexible packaging may be guaranteed. In addition, the
organic buffer layer is conductive and transparent, and the
organic buffer layer is electrically connected at its edge to
the cathode pattern in a peripheral area of the display area,
so a conductivity of the cathode pattern is improved without
influencing a transmittance of the packaging, thereby reduc-
ing the IR drop without increasing a packaging difficulty or
influencing an aperture ratio of a display device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing an organic light-
emitting diode packaging structure provided by some
embodiments of the present disclosure; and

FIG. 2A-FIG. 2E show the structure in each step of
packaging the organic light-emitting diode packaging struc-
ture provided by some embodiments of the present disclo-
sure.

DETAILED DESCRIPTION

The embodiments of the present disclosure will be
described hereinafter in conjunction with the drawings. The
following embodiments are for illustrative purposes only,
but shall not be used to limit the scope of the present
disclosure.
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An inorganic film may be used to form a moisture and
oxygen blocking layer, but its elasticity is small and an
innerstress thereof is large, so a flexible packaging may not
be realized by using such inorganic film. However, an
organic polymer has a large elasticity, which may restrain a
cracking of the inorganic film and release a stress between
the inorganic substances, and then the flexible packaging
may be realized by using a combination of the inorganic film
and the organic polymer.

The organic light-emitting diode packaging structure pro-
vided by some embodiments of the present disclosure is
realized by the flexible packaging hereinabove.

To be specific, FIG. 1 is a schematic view showing an
organic light-emitting diode packaging structure provided
by some embodiments of the present disclosure. As shown
in FIG. 1, the organic light-emitting diode packaging struc-
ture includes:

a display area 2 of an organic light-emitting diode

arranged on a substrate 1;

a cathode pattern 3 arranged on the display area 2;

a first inorganic blocking layer 41 arranged on the cathode
pattern 3;

a first organic buffer layer 51 arranged on the first
inorganic blocking layer 41, wherein the first organic
buffer layer 51 is electrically connected at its edge to
the cathode pattern 3 in a peripheral area of the display
area 2; and

a second inorganic blocking layer 43, wherein the second
inorganic blocking layer 43 is connected directly at its
edge to the substrate in the peripheral area of the
display area, so as to cover all the other layers.

The second inorganic blocking layer is of an area larger
than the first buffer layer. The first inorganic blocking layer
41 and the second inorganic blocking layer 43 are both
transparent, and the first organic buffer layer 51 is conduc-
tive and transparent.

According to the organic light-emitting diode packaging
structure provided by some embodiments of the present
disclosure, by arranging the first organic buffer layer on the
first inorganic blocking layer, the buffering effect of the
organic polymer in the organic light-emitting diode and the
flexible packaging may be guaranteed. In addition, the first
organic buffer layer is conductive and transparent, and the
first organic buffer layer is electrically connected at its edge
to the cathode pattern in a peripheral area of the display area,
so a conductivity of the cathode pattern is improved without
influencing a transmittance of the packaging, thereby reduc-
ing the IR drop without increasing a packaging difficulty or
influencing an aperture ratio of a display device. In addition,
the AMOLED may be protected better if the second inor-
ganic blocking layer is arranged to cover all the other layers.

It should be understood that, the display area of the
organic light-emitting diode refers to an area for display
where the organic light-emitting diode is arranged, the
cathode pattern includes cathodes for all the organic light-
emitting diodes, which may cover the entire display area of
the organic light-emitting diode, i.e., all the cathodes may be
jointed together, and each organic light-emitting diode fur-
ther includes an organic light-emitting layer and an anode.

It may be understood that, each of the first inorganic
blocking layer and the second inorganic blocking layer is a
film layer, which is made of inorganic materials including
one of more of ALO,, Ti0,, Zr0,, MgO, HFO,, Ta,O;,
Si;N,, AIN, SiN, SiNO, SiO, SiO,, SiC, SiCNx, ITO, 1ZO.
These inorganic materials have both a good light-transmit-
tance performance and a good moisture and oxygen block-
ing performance. When the organic light-emitting diode is
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packaged in such structure, the inorganic blocking layer may
protect the AMOLED display panel without influencing a
normal display thereof. When the inorganic material is ITO
or IZO, which is a conductor, an impedance of the cathode
may be reduced, and the IR drop may be reduced further.

According to some embodiments of the present disclo-
sure, in the packaging structure hereinabove, a plurality of
inorganic blocking layers 4 and a plurality of organic buffer
layers 5 are arranged alternately above the cathode pattern 3
and between the cathode pattern 3 and the second inorganic
blocking layer 43.

To be specific, a structure formed by arranging alternately
the plurality of inorganic blocking layers 4 and the plurality
of organic buffer layers 5 above the cathode pattern 3 may
formed as follows: an edge of each organic buffer layer is
beyond an edge of an inorganic blocking layer which the
organic buffer layer covers, and each organic buffer layers is
electrically connected at its edge to the cathode directly in
the peripheral area of the display area. The connection may
be performed in the followings two ways, including that
each organic buffer layers is electrically connected at its
edge to the cathode pattern directly in the peripheral area of
the display area, as shown in FIG. 2E; or a first one of the
organic buffer layers which is closest to the cathode pattern
is electrically connected at its edge to the cathode pattern
directly in the peripheral area of the display area, and the
organic buffer layers excepting the first one of the organic
buffer layers are electrically connected at their edges to the
cathode pattern indirectly in the peripheral area of the
display area, as shown in FIG. 1.

In order not to interfere the normal display of the AMO-
LED display panel and to improve a conductivity of the
cathode pattern, the organic buffer layer hereinabove may be
made of an organic transparent conductive resin. To be
specific, the organic buffer layer may be made of a trans-
parent matrix resin and conductive molecules and/or con-
ductive particles. To be specific, the organic transparent
conductive resin may be formed by mixing polyaniline
doped with an organic acid, a crosslinked monomer into
methylbenzene and stirring a resultant mixture to dissolve
the polyaniline doped with the organic acid and the cross-
linked monomer with methylbenzene completely; or by
adding conductive molecules (e.g., polyaniline) into the
transparent conductive resin hereinabove; or by adding
conductive particles (e.g., nanoscale Si0, mixed with anti-
mony) into the transparent conductive resin hereinabove.
The added conductive particles may be nanoscale conduc-
tive particles such as indium tin oxide or nano-silver. Gen-
erally, a size of the conductive particle is 20-100 nm. It may
be made a reference to the detailed description of the
materials of the organic transparent conductive resin and a
manufacturing method thereof hereinafter.

Because the organic material is more flexible than the
inorganic material, a flexibility of the entire packaging
structure may be improved when the organic buffer layers
made of organic materials and the inorganic blocking layer
made of inorganic materials are arranged alternately.

A method for packaging an organic light-emitting diode is
further provided by some embodiments of the present dis-
closure, including;

forming a first inorganic blocking layer 41 on a substrate

comprising a display area of the organic light-emitting
diode on which a cathode pattern is arranged;
forming a first organic buffer layer 51 on the first inor-
ganic blocking layer, wherein the first organic buffer
layer is electrically connected at its edge to the cathode
pattern in a peripheral area of the display area;
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forming a second inorganic blocking layer 43, wherein the
second inorganic blocking layer is connected directly at
its edge to the substrate in the peripheral area of the
display area, so as to cover all the other layers;

wherein the first inorganic blocking layer and the second
inorganic blocking layer are both transparent, and the
first organic buffer layer is conductive and transparent.

According to some embodiments of the present disclo-
sure, there may be a plurality of organic buffer layers and a
plurality of inorganic blocking layers. That is, the method
further includes forming a plurality of inorganic blocking
layers and a plurality of organic buffer layers alternately
above the cathode pattern and between the cathode pattern
and the second inorganic blocking layer, wherein each
organic buffer layer is electrically connected at its edge to
the cathode pattern in the peripheral area of the display area,
wherein the plurality of inorganic blocking layers includes
the first inorganic blocking layer. and the plurality of organic
buffer layers includes the first organic buffer layer.

The method for packaging the packaging structure may be
described in details by taking an example where the organic
light-emitting diode packaging structure includes two
organic buffer layers and three inorganic blocking layers and
each organic buffer layer is electrically connected at its edge
to the cathode pattern directly in the peripheral area of the
display area. As shown in FIG. 2A to FIG. 2E, the method
for packaging the AMOLED includes the following steps.

Step S1: manufacturing on a substrate an organic light-
emitting diode area 2 and a cathode pattern 3, depositing on
the cathode pattern 3 SiNx, SiCN and/or SiOx (or the
materials hereinabove) by vacuum deposition or magnetron
sputtering, and then forming the first inorganic blocking
layers 41 by, for example, an etching patterning process
using a mask, as shown in FIG. 2A.

To be specific, the edge of the first inorganic blocking
layers 41 may cover the cathode pattern.

It may be understood that, those skilled in the art know the
process of forming the inorganic blocking area by vacuum
deposition or magnetron sputtering, and the description
thereof is omitted herein.

Step S2: forming a first organic buffer layer 51 on the first
inorganic blocking layer 41, wherein the first organic buffer
layer 51 is electrically connected at its edge to the cathode
pattern directly in a peripheral area of the display area. As
shown in FIG. 2B, the first organic buffer layer 51 is made
of organic transparent conductive resin.

To be specific, an edge of the first organic buffer layer 51
is beyond an edge of the first inorganic blocking layer 41, the
first organic buffer layer 51 is electrically connected at its
edge to the cathode pattern 3 directly in a peripheral area of
the display area, so a conductivity of the cathode pattern is
improved.

The organic transparent conductive resin may be pro-
cessed into a thin film by spin coating, or slot die coating, or
spraying, or plasma enhanced chemical vapor deposition
(PECVD), or vacuum thermal evaporation, or printing, and
then the thin film may be subjected to a thermo-curing.

When the organic transparent conductive resin is pro-
cessed into a thin film by PECVD or vacuum thermal
evaporation, the pattern of the first organic buffer layer may
be formed by a single patterning process.

In a process of evaporating the organic conductive resin,
a common metal mask with a large opening may be used and
a fine FMM is not needed. Therefore, it is able to reduce a
difficulty of evaporating the organic light-emitting material
and improve the manufacturing efficiency.
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To be specific, the method for manufacturing the organic
transparent conductive resin includes:

mixing 1-60 parts by mass of a transparent matrix resin,
1-25 parts by mass of polyaniline doped with an organic
acid, and 1-20 parts by mass of a crosslinked monomer into
30-95 parts by mass of methylbenzene and stirring a resul-
tant mixture to dissolve the transparent matrix resin, polya-
niline doped with the organic acid and the crosslinked
monomer with methylbenzene completely; or mixing a
conductive particle (e.g., nanoscale SiO, mixed with anti-
mony) with a high polymer monomer, a dispersant and a
surfactant uniformly.

According to some embodiments of the present disclo-
sure, the conductive particle hereinabove may be nanoscale
Si0, mixed with antimony or nanoscale indium tin oxide or
nano-silver. A size of the conductive particle is 20-100 nm.

Step S3: forming a third inorganic blocking layer 42 on
the first organic buffer layer 51, as shown in FIG. 2C.

The method for forming the third inorganic blocking layer
42 is the same as the method for forming the first organic
blocking layer 41 in Step 1, and the detailed description
thereof is omitted herein.

Step S4: forming a second organic buffer layer 52 on the
third inorganic blocking layer 42, as shown in FIG. 2D.

The method for forming the second organic buffer layer
52 is the same as the method for forming the first organic
buffer layer 51 in Step S2 and the detailed description
thereof is omitted herein.

It should be noted that, an edge of the second organic
buffer layer 52 is beyond an edge of the third inorganic
blocking layer 42, and the second organic buffer layer 52 is
electrically connected at its edge to the cathode pattern
directly in a peripheral area of the display area.

Step S5: forming a second inorganic blocking layer 43 on
the second organic buffer layer 52, as shown in FIG. 2D.
SiNx, SiCN and/or SiOx is deposited by vacuum deposition
or magnetron sputtering, and the second inorganic blocking
layers 43 are formed by an etching patterning process using
a mask.

The second inorganic blocking layer 43 covers all the
other layers. The materials of the inorganic blocking layers
are transparent, which have both a good light-transmittance
performance and a good moisture and oxygen blocking
performance, thereby protecting the AMOLED display
panel without influencing a normal display thereof.

According to the method hereinabove, the organic buffer
layer is deposited on the cathode pattern, which is both
conductive and transparent and connected to the cathode
pattern, such that a conductivity of the cathode pattern is
improved without influencing a transmittance of the pack-
aging, thereby reducing the IR drop without increasing a
packaging difficulty or influencing an aperture ratio of a
display device. In addition, because the organic buffer layer
is more flexible than the inorganic blocking layer, a flex-
ibility of the packaging structure may be improved when the
organic buffer layers and the inorganic blocking layer are
arranged alternately, thereby guaranteeing the buffering
effect of the organic polymer in the organic light-emitting
diode.

According to some embodiments of the present disclo-
sure, an area of the first inorganic blocking layer is smaller
than both an area of the cathode pattern and an area of the
first organic buffer layer, such that the first organic buffer
layer is connected to the cathode pattern. For the packaging
structure formed by alternately arranging a plurality of
inorganic blocking layers 4 and a plurality of organic buffer
layers 5, it is only limited that the area of the first inorganic
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blocking layer is smaller than both the area of the cathode
pattern and the area of the organic buffer layer and then the
first organic buffer layer is connected to the cathode pattern,
while the areas of the other inorganic blocking layers and the
organic buffer layers are not limited. In addition, the num-
bers of inorganic blocking layers and the organic buffer
layers and the required times of patterning process are not
limited.

A display device is further provided by some embodi-
ments of the present disclosure, including the organic light-
emitting diode packaging structure hereinabove. The display
device provided by some embodiments of the present dis-
closure may be any product or component with display
function such as electronic books, cell phones, tablet PCs,
televisions, laptops, digital photo frames, and navigators.

It should be understood that, the OLED packaging struc-
ture and the packaging method provided by the present
disclosure is applicable to both a top-emitting AMOLED
apparatus and the other similar apparatus.

According to the organic light-emitting diode packaging
structure provided by some embodiments of the present
disclosure, that the resistant of the cathode is increased and
the IR drop is too large due to the thin cathode can be
prevented, so that the uniformity of the image displayed by
the display device may be better, and it is able to prevent the
display quality from being adversely affected.

It should be noted that, the direction or position relation-
ship indicated by such words as “on”, “under” is based on
the direction or position relationship shown in the drawings,
which is merely used to simplify the description, rather than
to indicate or imply that the device or component indicated
is at a certain position or formed or operated at the certain
position, so the present disclosure is not limited herein. Such
words as “first” and “second” are merely used to differen-
tiate different entities or operations rather than to require or
imply any order or relationship of the entities or operations.
In addition, such words as “comprise” and “comprising” or
any other variants thereof refers to a non-exclusive includ-
ing, such that a process, a method, an object or a device
including a series of elements not only include these ele-
ments but also the other elements which are not described
definitely or the inherent elements of such process, method,
object or device. Without further limitations, the elements
defined by such words as “comprisesa . . .”, it not exclusive
that process, method, object or device including the ele-
ments further include other identical elements.

A lot of details have been described in the specification.
However, it may be understood that the present disclosure
may be implemented without theses details. In some
examples, the conventional method, structure and technol-
ogy are not described in details, such that the specification
may be understood clearly.

At last, it should be noted that, the embodiments herein-
above are merely to describe the technical solution of the
present disclosure, rather than to limit the present disclosure.
Although the present disclosure is described in conjunction
with the embodiments hereinabove, those skilled in the art
may still modify the technical solution in the embodiments
hereinabove, or further replace the technical features par-
tially or completely, and these modifications and improve-
ments shall also fall within the scope of the present disclo-
sure.

What is claimed is:

1. An organic light-emitting diode packaging structure,
comprising:

a display area of an organic light-emitting diode arranged

on a substrate;
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a cathode pattern arranged on the display area;

a first inorganic blocking layer arranged on the cathode
pattern;

a first organic buffer layer arranged on the first inorganic
blocking layer, wherein the first organic buffer layer is
electrically connected at its edge to the cathode pattern
in a peripheral area of the display area; and

a second inorganic blocking layer, wherein the second
inorganic blocking layer is connected directly at its
edge to the substrate in the peripheral area of the
display area, so as to cover all the other layers;

wherein the first inorganic blocking layer and the second
inorganic blocking layer are both transparent, and the
first organic buffer layer is conductive and transparent.

2. The packaging structure according to claim 1, wherein
a plurality of inorganic blocking layers and a plurality of
organic buffer layers are arranged alternately above the
cathode pattern and between the cathode pattern and the
second inorganic blocking layer, and each organic buffer
layer is electrically connected at its edge to the cathode
pattern in the peripheral area of the display area;

wherein the plurality of inorganic blocking layers com-
prises the first inorganic blocking layer, and the plu-
rality of organic buffer layers comprises the first
organic buffer layer.

3. The packaging structure according to claim 2, wherein
each organic buffer layer is electrically connected at its edge
to the cathode pattern directly in the peripheral area of the
display area, or

a first one of the organic buffer layers which is closest to
the cathode pattern is electrically connected at its edge
to the cathode pattern directly in the peripheral area of
the display area, and the organic buffer layers excepting
the first one of the organic buffer layers are electrically
connected at their edges to the cathode pattern indi-
rectly in the peripheral area of the display area.

4. The packaging structure according to claim 1, wherein
the first inorganic blocking layer and the second inorganic
blocking layer are made of one or more of Al,O;, TiO,,
7r0,, MgO, HFO,, Ta,0s, Si;N,, AIN, SiN, SiNO, SiO,
Si0,, SiC, SiCNx, ITO and 1ZO.

5. The packaging structure according to claim 1, wherein
the organic buffer layer is made of an organic transparent
conductive resin.

6. The packaging structure according to claim 5, wherein
the organic transparent conductive resin comprises a trans-
parent matrix resin and conductive molecules and/or con-
ductive particles.

7. A display device, comprising the organic light-emitting
diode packaging structure according to claim 1.

8. The packaging structure according to claim 2, wherein
the organic buffer layer is made of an organic transparent
conductive resin.

9. The packaging structure according to claim 3, wherein
the organic buffer layer is made of an organic transparent
conductive resin.

10. The packaging structure according to claim 4, wherein
the organic buffer layer is made of an organic transparent
conductive resin.

11. The display device according to claim 7, wherein a
plurality of inorganic blocking layers and a plurality of
organic buffer layers are arranged alternately above the
cathode pattern and between the cathode pattern and the
second inorganic blocking layer, and each organic buffer
layer is electrically connected at its edge to the cathode
pattern in the peripheral area of the display area;
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wherein the plurality of inorganic blocking layers com-
prises the first inorganic blocking layer, and the plu-
rality of organic buffer layers comprises the first
organic buffer layer.
12. A method for packaging an organic light-emitting
diode, comprising:
forming a first inorganic blocking layer on a substrate
comprising a display area of the organic light-emitting
diode on which a cathode pattern is arranged:

forming a first organic buffer layer on the first inorganic
blocking layer, wherein the first organic buffer layer is
electrically connected at its edge to the cathode pattern
in a peripheral area of the display area;

forming a second inorganic blocking layer, wherein the

second inorganic blocking layer is connected directly at
its edge to the substrate in the peripheral area of the
display area, so as to cover all the other layers;
wherein the first inorganic blocking layer and the second
inorganic blocking layer are both transparent, and the
first organic buffer layer is conductive and transparent.

13. The method according to claim 12, further compris-
ing:

forming a plurality of inorganic blocking layers and a

plurality of organic buffer layers alternately above the
cathode pattern and between the cathode pattern and
the second inorganic blocking layer, wherein

each organic buffer layer is electrically connected at its

edge to the cathode pattern in the peripheral area of the
display area,

the plurality of inorganic blocking layers comprises the

first inorganic blocking layer, and

the plurality of organic buffer layers comprises the first

organic buffer layer.

14. The method according to claim12, wherein the step of
forming the inorganic blocking layers comprises:

depositing SiNx, SiCN and/or SiOx by vacuum deposi-

tion or magnetron sputtering; and

forming the inorganic blocking layers by an etching

patterning process using a mask.

15. The method according to claim 12, wherein the first
inorganic blocking layer and the second inorganic blocking
layer are made of one or more of Al,O,, TiO,, ZrO,, MgO,
HFO,, Ta,0;, Si;N,, AIN, SiN, SiNO, SiO, SiO,. SiC,
SiCNx, ITO and 1Z0.

16. The method according to claim 12, wherein the
organic buffer layer is made of an organic transparent
conductive resin.

17. The method according to claim 16, wherein the step
of forming the organic buffer layer comprises:

processing the organic transparent conductive resin into a

thin film by spin coating, or slot die coating, or spray-
ing, or plasma enhanced chemical vapor deposition
(PECVD), or vacuum thermal evaporation, or printing,
and then thermo-curing the thin film.

18. The method according to claim 16, wherein the
organic transparent conductive resin is formed by mixing
1-60 parts by mass of a transparent matrix resin, 1-25 parts
by mass of polyaniline doped with an organic acid, and 1-20
parts by mass of a crosslinked monomer into 30-95 parts by
mass of methylbenzene and stirring a resultant mixture to
dissolve the transparent matrix resin, polyaniline doped with
the organic acid and the crosslinked monomer with meth-
ylbenzene completely; or

by mixing a conductive particle with a high polymer

monomer, a dispersant and a surfactant uniformly.
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19. The method according to claim 18, wherein the
conductive particle is nanoscale SiO, mixed with antimony
or nanoscale indium tin oxide or nano-silver.

20. The method according to claim 19, wherein a size of
the conductive particle is 20-100 nm. 5
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