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(57) ABSTRACT

AnOLED display device and a fabrication method thereof are
provided. The OLED display device, includes: an array sub-
strate and a package substrate cell-assembled, wherein, the
array substrate includes a first base substrate, an anode layer,
a cathode layer and an electroluminescent layer disposed
between the anode layer and the cathode layer, the anode
layer or the cathode layer is disposed as an upper most layer
of the array substrate; the package substrate includes a second
base substrate and a graphene layer, the graphene layer is
disposed as an upper most layer of the package substrate; a
conductive filler is provided between the array substrate and
package substrate, the graphene layer is electrically con-
nected with the anode layer or the cathode layer disposed as
the upper most layer of the array substrate via the conductive
filler.

.
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OLED DISPLAY DEVICE AND FABRICATION
METHOD THEREOF

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to an
OLED display device and a fabrication method thereof.

BACKGROUND

[0002] An Organic Light-Emitting Diode (OLED) device,
due to advantages such as self-luminescence, all solid state,
wide viewing angle, and quick response, has a tremendous
application prospect in flat panel display products, and is even
considered as a new generation of flat panel display product
following a Liquid Crystal Display (LCD) and a Plasma
Display Panel (PDP).

[0003] A basic structure of the OLED display device is
illustrated with a color OLED display device as an example.
The color OLED display device includes a package substrate
910 and an array substrate 920 assembled to form a cell , as
shown in FIG. 1, the package substrate 910 includes a second
base substrate 91, as well as a black matrix film layer 92 and
acolor film layer 93 disposed on the second base substrate 91.
The color film layer 93 includes pattern units of three differ-
ent colors: R (red), G (green) and B (blue). The array substrate
920 includes a first base substrate 94 as well as an anode layer
95, an electroluminescent layer 96 and a cathode layer 97
disposed on the first base substrate 94. A filler 98 is filled
between the package substrate 910 and the array substrate
920, s0 as to form the display device. The conventional anode
layer 95 and the cathode layer 97 are both made of ITO, with
a large charge transfer resistance, which impacts a display
effect.

SUMMARY OF THE PRESENT DISCLOSURE

[0004] An embodiment of the present disclosure provides
an OLED display device, comprising: an array substrate and
a package substrate cell-assembled, wherein, the array sub-
strate includes a first base substrate, an anode layer, a cathode
layer and an electroluminescent layer disposed between the
anode layer and the cathode layer, the anode layer or the
cathode layer is disposed as an upper most layer of the array
substrate; the package substrate includes a second base sub-
strate and a graphene layer, the graphene layer is disposed as
an upper most layer of the package substrate; a conductive
filler 1s provided between the array substrate and package
substrate, the graphene layer is electrically connected with
the anode layer or the cathode layer disposed as the upper
most layer of the array substrate via the conductive filler.

[0005] Anembodiment of the present disclosure provides a
fabrication method of an OLED display device, comprising:
forming an array substrate; forming a package substrate; and
cell-assembling the array substrate and the package substrate;
wherein the forming an array substrate comprises forming an
anode layer or a cathode layer on a first base substrate, the
anode layer or the cathode layer is disposed as an upper most
layer of the array substrate; the forming a package substrate
comprises forming a graphene layer on a second base sub-
strate, the graphene layer is disposed as an upper most layer of
the package substrate; the cell-assembling the array substrate
and the package substrate comprises cell-assembling the
array substrate and the package substrate by a conductive
filler provided between the array substrate and the package
substrate, so that the graphene layer is electrically connected
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with the anode layer or the cathode layer disposed as the
upper most layer of the array substrate via the conductive
filler.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Inorderto clearly illustrate the technical solution of
the embodiments of the present disclosure, the drawings of
the embodiments and related art will be briefly described in
the following; it is obvious that the described drawings are
only related to some embodiments of the present disclosure
and thus are not limitative of the present disclosure.

[0007] FIG. 1 is a schematic diagram of an OLED display
device in related art;

[0008] FIG. 2 is a schematic diagram of an OLED display
device provided by an embodiment of the present disclosure;
[0009] FIG. 3 is a schematic diagram of a package substrate
in the OLED display device of FIG. 2;

[0010] FIG. 4 a schematic diagram of a package substrate
ofan OLED display device provided by an embodiment of the
present disclosure, showing a patterned protective layer on
the package substrate;

[0011] FIG. 5isa schematic diagram of a package substrate
ofan OLED display device provided by an embodiment of the
present disclosure;

[0012] FIG. 61s a schematic diagram of a package substrate
ofan OLED display device provided by an embodiment of the
present disclosure;

[0013] FIG. 7 is a schematic diagram of an OLED display
device including the package substrate shown in FIG. 5;
[0014] FIG. 8 is a schematic diagram of an OLED display
device including the package substrate shown in FIG. 6;
[0015] FIG. 9isa schematic diagram of a package substrate
ofan OLED display device provided by an embodiment of the
present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0016] The technical solutions of the embodiments will be
described in a clearly and fully understandable way in con-
nection with the accompanying drawings hereinafter. It is
obvious that the described embodiments are just part of but
not all of the embodiments of the present disclosure. Based on
the described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the present disclosure.
[0017] The embodiments of the present disclosure provide
an OLED display device and a fabrication method thereof. A
graphene layer is disposed as the upper most layer of a pack-
age substrate of the OLED display device, and is electrically
connected with an anode layer or a cathode layer disposed on
the uppermost layer of an array substrate by a conductive
filler, which can further reduce a resistance of the anode layer
or the cathode layer on the array substrate, thus improving
display effect.

[0018] An embodiment of the present disclosure provides
an OLED display device, comprising: an array substrate and
a package substrate cell-assembled, the array substrate
including a first base substrate, and an anode layer and a
cathode layer disposed on the first base substrate, with an
electroluminescent layer interposed therebetween, wherein,
the anode layer or the cathode layer is disposed as an upper
most layer of the array substrate; the package substrate
including a second base substrate and a graphene layer,
wherein, the graphene layer is disposed as an upper most
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layer of the package substrate; a conductive filler is filled
between the array substrate and the package substrate, so that
the graphene layer is electrically connected with the anode
layer or the cathode layer disposed as the upper most layer of
the array substrate via the conductive filler.

[0019] In the OLED display device provided by the
embodiment of the present disclosure, the cathode layer and
the anode layer are disposed on the first base substrate, and an
organic light-emitting material layer is disposed between the
cathode layer and the anode layer. When the cathode layer and
the anode layer are energized simultaneously, due to migra-
tion of charges, the organic light-emitting material is excited
to emit light to display. In some examples, for example, a hole
transport layer may be further added between the organic
light-emitting material layer and the anode, so as to adjust an
injection rate and injection amount ofhole. An electron trans-
port layer may also be added between the organic light-
emitting material layer and the cathode, so as to adjust an
injection rate and injection amount of electron. Since specific
structures of the hole transport layer and the electron trans-
port layer are irrelevant to inventive points of the present
disclosure, detail description thereof will be omitted herein.
The embodiment of the present disclosure is illustrated by an
example wherein the anode of the array substrate is located
below the organic light-emitting material layer while the
cathode is located above the organic light-emitting material
layer. Here, the terms “above”, “upper”, “below” and “lower”
are based on a fabricating sequence of layers on the same base
substrate, layer previously formed located below or lower,
and the layer later formed located above or upper.

[0020] It should be noted that the array substrate has the
anode layer and the cathode layer disposed thereon and the
electroluminescent layer disposed between the anode layer
and the cathode layer, wherein the anode layer and the cath-
ode layer are two opposite layers, which may be that the
anode layer is formed on a side adjacent to the first base
substrate, and the cathode layer is formed on a side far away
from the first base substrate; or may be that the cathode layer
is formed on the side adjacent to the first base substrate, and
the anode layer is formed on the side far away from the first
base substrate. In the embodiment of the present disclosure, it
will be illustrated in detail with the anode layer being formed
on the side adjacent to the first base substrate, and the cathode
layer being formed on the side far away from the first base
substrate as an example. The OLED display device according
to the embodiment of the present disclosure, based on the
color of emitted light, may implement monochrome display,
and also may implement color display by providing a color
film layer. In the embodiment of the present disclosure, it will
beillustrated in detail with the package substrate of the OLED
display device having a color film layer disposed thereon as
an example. In addition, both the base substrates included by
the array substrate and the package substrate may be trans-
parent base substrates, or only the substrate on a light outgo-
ing side is a transparent substrate. In the embodiment of the
present disclosure, as an example, the package substrate is
illustrated to be a transparent substrate.

[0021] As shown in FIG. 2, the embodiment of the present
disclosure provides an OLED display device comprising an
array substrate 20 and a package substrate 10 cell-assembled,
wherein the array substrate 20 includes a first base substrate 4,
and an anode layer 5, a cathode layer 7 and an electrolumi-
nescent layer 6 disposed between the anode layer 5 and the
cathode layer 7. The anode layer 5, the cathode layer 7 and the
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electroluminescent layer 6 are disposed on the first base sub-
strate 4. The package substrate 10 includes a second base
substrate 1, and a black matrix film layer 2 and a color film
layer 3 disposed on the second base substrate 1. The color film
layer 3 includes pattern units of three different colors: R (red),
G (green) and B (blue). The package substrate 10, as shown in
FIG. 3, further includes a graphene layer 11 disposed on the
second base substrate 1. And, the array substrate 20 and the
package substrate 10 are cell-assembled by a conductive filler
8 therebetween, and then the anode layer or the cathode layer
disposed as the upper most layer of the array substrate is
electrically connected with the graphene layer 11 via the
conductive filler 8.

[0022] Optionally, the package substrate further includes a
protective layer 9 located between the second base substrate
1 and the graphene layer 11.

[0023] In an example, a metal layer, for example, a silver
metal layer, etc., is formed on the protective layer 9 of the
package substrate, and then a Indium tin oxide (ITO) layer is
deposited on the metal layer, wherein the ITO layer is in
contact with the cathode layer or the anode layer disposed as
the upper most layer of the array substrate by the conductive
filler 8. Such structure improves the resistivity of the cathode
layer or the anode layer disposed as the upper most layer of
the array substrate.

[0024] Graphene is a material having single-layer-structure
consisting of carbon atoms, which has advantages of high
transparency, low resistivity, and fast electron mobility as
compared with other conductive metal materials. However,
grapheme, due to its unique characteristics, can be hardly
directly formed on a package substrate by a process similar to
that for forming a metal layer on the package substrate. In an
embodiment of the present disclosure, a graphene layer is
firstly formed on a third base substrate, and then the graphene
layer is transferred to a surface of a package substrate, so as to
arrange the graphene layer on the package substrate. In the
embodiment of the present disclosure, the cathode or the
anode electrically connected with the graphene layer has
small transfer resistance and good voltage uniformity, and
can further improve the display effect. It should be noted that,
the graphene layer may be single-layer graphene, and may
also be multi-layer graphene, and in the embodiment of the
present disclosure, it is illustrated in detail with the grapheme
layer being multi-layer graphene as an example.

[0025] Inthe OLED display device provided by an embodi-
ment of the present disclosure, the anode layer or the cathode
layer is disposed as the upper most layer of the array substrate
of the display device, the graphene layer is disposed on the
upper most layer of the package substrate, and the array
substrate and the package substrate are cell-assembled by the
conductive filler. Therefore, the graphene layer of the pack-
age substrate is electrically connected with the cathode layer
or the anode layer disposed as the upper most layer of the
array substrate via the conductive filler, which can further
reduce the resistance of the cathode layer or the anode layer.
[0026] It should be noted that the protective layer 9 is
mainly used for flattening the thin films or the patterns on the
second base substrate. As shown in FIG. 3, when the second
base substrate 1 has the black matrix film layer 2 and the color
film layer 3 formed thereon, the upper surface thereof is
uneven, and the protective layer 9 can be disposed to flatten
the surface of the package substrate, which is favorable for
improving the display effect. For example, as shown in FIG.
3, the package substrate 10 further has the protective layer 9
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disposed between the second base substrate 1 and the
graphene layer 11. Of course, without the color film layer and
the black matrix film layer, the second base substrate can also
have the protective layer disposed thereon.

[0027] Further, the protective layer has a protective pattern.
For example, as shown in FIG. 4, an upper surface of the
protective layer 9 has a protective pattern formed by a plural-
ity of projecting portions disposed thereon. Of course, the
protective pattern of the protective layer can further be other
thin film patterns. The embodiment of the present disclosure
is illustrated in FIG. 4 as an example. In addition, the pat-
terned protective layer can be configured for adjusting the
transmittance and refractivity of the OLED light, thus reduc-
ing scattering and improves contrast.

[0028] Optionally, the package substrate 10 further
includes a spacer layer located between the protective layer
and the graphene layer, the spacer layer including spacer
patterns.

[0029] For example, as shown in FI1G. 5, the package sub-
strate 10 further has a spacer layer disposed between the
protective layer 9 and the graphene layer 11, the spacer layer
including a plurality of spacers 12. Of course, as shown in
FIG. 6, the spacer 12 may also be disposed between a pro-
jecting portion of the protective layer 9 and the graphene layer
11. It should be noted that, the spacer may be a pattern of any
other shape, for example, it may also be of a rectangular
shape, etc.. The embodiment of the present disclosure is illus-
trated in detail in FIGS. 5 and 6 as examples. The spacer can
be configured for alleviating pressure on the display screen.

[0030] Optionally, the spacer layer and the protective layer
are made of the same material. Further, the spacer layer and
the protective layer are formed at one step. For example, as
shown in FIG. 9, the spacer layer and the protective layer of
the same material can be formed at one step by one patterning
process, so that the spacer layer and the protective layer are
formed as a whole, thus avoiding poor contact and facilitating
fabrication. Of course, the spacer layer and the protective
layer can also be made of different materials and formed by
respectively patterning processes.

[0031] Anembodiment ofthe present disclosure provides a
fabrication method of an OLED display device, comprising:
forming an array substrate; forming a package substrate; and
cell-assembling the array substrate and the package substrate;
wherein the forming an array substrate, for example,
includes: forming an anode layer or a cathode layer on a first
base substrate; the forming a package substrate, for example,
includes: forming a graphene layer on a second base sub-
strate; the cell-assembling the array substrate and the package
substrate, for example, includes: cell-assembling the array
substrate and the package substrate by a conductive filler, so
that the graphene layer is electrically connected with the
anode layer or the cathode layer disposed as an upper most
layer of the array substrate via the conductive filler.

[0032] It should be noted that, the array substrate includes
the cathode layer and the anode layer, and a electrolumines-
cent layer is disposed between the anode layer and the cath-
ode layer, and the anode layer and the cathode layer may be
disposed opposite to each other. In the embodiment of the
present disclosure, the anode layer or the cathode layer is
formed on the uppermost of the array substrate, i.e., the anode
layer or the cathode layer is located as the upper most layer of
the array substrate. The forming a package substrate, for
example, includes: forming the graphene layer on the second
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base substrate, the graphene layer being located as the upper
most layer of the package substrate.

[0033] It should be noted that, an electron injection layer
and an electron transport layer can be further disposed
between the electroluminescent layer and the cathode layer,
and a hole injection layer and a hole transport layer can be
further disposed between the electroluminescent layer and
the anode layer.

[0034] Itshouldbe noted that graphene is a material having
single-layer-structure consisting of carbon atoms, which is
characterized by high transparency, low resistivity, and fast
electron mobility as compared with other conductive metal
materials.

[0035] Optionally, the forming a graphene layer on the
second base substrate, for example, includes:

[0036] Step 101: forming a nickel layer with a thickness of
200-500 nm on a third base substrate.

[0037] The third base substrate may be a base substrate
different from the first base substrate and the second base
substrate and for forming other thin film or layer structure.
For example, a nickel layer with a thickness of 200-300 nm is
formed on the third base substrate.

[0038] Step 102: heating the third base substrate having the
nickel layer obtained in the above-described step 101 in a
mixed gas stream of methane, hydrogen and argon at 900-1,
200° C., and then rapidly cooling the same to a room tem-
perature.

[0039] For example, the third base substrate having the
nickel layer obtained in the above-described step 101 is
heated in a mixed gas stream of methane, hydrogen and argon
at 1,000° C., and then rapidly cooled to a room temperature.
[0040] Step 103: etching off nickel with a solvent, so that a
graphene thin film floats on a surface of a solution, thus
forming the graphene layer.

[0041] Itshould be noted that, there are a plurality of meth-
ods for forming the graphene layer. For example, the
graphene layer can be formed by a physical method, and the
graphene layer may also be formed by a chemical method. In
the embodiment of the present disclosure, the graphene thin
film formed by a chemical vapor deposition method is illus-
trated in detail and only given as an example.

[0042] Step 104: transferring the graphene layer onto an
upper surface of the second base substrate.

[0043] It should be noted that forming the graphene layer
onto an upper surface of the second base substrate can be
implemented by attaching the graphene thin film onto the
upper surface of the second base substrate by a transparent
glue, for example.

[0044] Optionally, before forming the graphene layer on
the second base substrate, the forming a package substrate
further includes: forming a protective layer on the second
base substrate. The protective layer may be used for flattening
the surface of the substrate, so as to improve the display
effect. Of course, if the display device is to implement a color
display, a color film layer and so on can be further disposed on
the package substrate. Fabrication steps of the color film layer
may be correspondingly performed according to a specific
display device.

[0045] Optionally, before forming the graphene layer on
the second base substrate, and after forming the protective
layer on the second base substrate, the forming a package
substrate further includes: forming a spacer layer on the sec-
ond base substrate. The formed spacer layer is located
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between the graphene layer and the protective layer. Further,
the spacer layer and the protective layer may also be fabri-
cated simultaneously.

[0046] Hereinafter, in the embodiment of the present dis-
closure, the forming a package substrate, for example,
includes the steps of:

[0047] Step 201: forming a black matrix film layer on the
second base substrate.

[0048] Itshould be noted that the second base substrate can
be atransparent glass substrate. For example, the black matrix
film layer may be formed on the second base substrate by a
patterning process.

[0049] Step 202: forming a color film layer on the second
base substrate.
[0050] For example, the color film layer is formed on the

second base substrate having the black matrix film layer
formed thereon. The color film layer can be formed by a
patterning process.

[0051] Step 203: forming a protective layer on the second
base substrate.
[0052] In one example, the protective layer is further

formed on the second base substrate having the black matrix
film layer and the color film layer formed thereon. The pro-
tective layer is capable of flattening a surface of the substrate.
Of course, a spacer layer may be formed above the protective
layer. In an example, the spacer layer and the protective layer
may be made of the same material and formed simulta-
neously, and the spacer can be used for alleviating pressure on
the display screen.

[0053] Step 204: forming the graphene layer on the second
base substrate,
[0054] Finally, the graphene layer is formed on the second

base substrate, so that the graphene layer is disposed as the
upper most layer of the second base substrate. The package
substrate thus formed is shown in FIG. 7. The package sub-
strate shown in FIG. 8 has a patterned protective layer.

[0055] According to the above description, the embodi-
ments of the present disclosure can at least provide the fol-
lowing structures and methods:

[0056] (1) An OLED display device comprising: an array
substrate and a package substrate cell-assembled, wherein,
the array substrate includes a first base substrate, an anode
layer, a cathode layer and an electroluminescent layer dis-
posed between the anode layer and the cathode layer, the
anode layer or the cathode layer is disposed as an upper most
layer of the array substrate; the package substrate includes a
second base substrate and a graphene layer, the graphene
layer is disposed as an upper most layer of the package sub-
strate; a conductive filler is provided between the array sub-
strate and package substrate, the graphene layer is electrically
connected with the anode layer or the cathode layer disposed
as the upper most layer of the array substrate via the conduc-
tive filler.

[0057] (2) The display device according to (1), wherein the
package substrate further comprises a protective layer located
between the second base substrate and the graphene layer.
[0058] (3) The display device according to (2), wherein the
protective layer is formed to have a protective pattern.
[0059] (4) The display device according to (2) or (3),
wherein the package substrate further comprises a spacer
layer disposed between the protective layer and the graphene
layer, the spacer layer comprises a plurality of spacers.
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[0060] (5) The display device according to (4), wherein the
spacer layer and the protective layer are made of a same
material.

[0061] (6) The display device according to (5), wherein the
spacer layer and the protective layer are formed at one step.

[0062] (7) A fabrication method of an OLED display
device, comprising: forming an array substrate; forming a
package substrate; and cell-assembling the array substrate
and the package substrate; wherein the forming an array
substrate comprises forming an anodelayer or a cathode layer
on a first base substrate, the anode layer or the cathode layer
1s disposed as an upper most layer of the array substrate; the
forming a package substrate comprises forming a graphene
layer on a second base substrate, the graphene layer is dis-
posed as an upper most layer of the package substrate; the
cell-assembling the array substrate and the package substrate
comprises cell-assembling the array substrate and the pack-
age substrate by a conductive filler provided between the
array substrate and the package substrate, so that the graphene
layer is electrically connected with the anode layer or the
cathode layer disposed as the upper most layer of the array
substrate via the conductive filler.

[0063] (8) The fabrication method according to (7),
wherein the forming a graphene layer on the second base
substrate comprises:

[0064] forming a nickel layer with a thickness of 200-500
nm on a third base substrate;

[0065] heating the third base substrate having the nickel
layer formed thereon in a mixed gas stream of methane,
hydrogen and argon at 900-1200° C., and then rapidly cooling
the same to a room temperature so as to form a graphene thin
film on the nickel layer;

[0066] etching offthe nickellayer with a solvent, so thatthe
graphene thin film floating on a surface of a solution forms the
graphene layer;

[0067] transferring the graphene layer to the second base
substrate.

[0068] (9) The fabrication method according to (8),
wherein the transferring the graphene layer to the second base
substrate includes:

[0069] placing the package substrate in the solution on the
surface of which the graphene layer floats, so as to transfer the
graphene layer to the second base substrate.

[0070] (10) The fabrication method according to (8) or (9),
wherein a nickel layer with a thickness of 200-300 nm is
formed on the third base substrate, and the third base substrate
with the nickel layer is heated in a mixed gas stream of
methane, hydrogen and argon at 1000° C.

[0071] (11)The fabrication method according to any one of
(7) to (10), wherein before the forming a graphene layer on
the second base substrate, the forming a package substrate
further comprises forming a protective layer on the second
base substrate.

[0072] (12) The fabrication method according to (11),
wherein, before the forming a graphene layer on the second
base substrate, and after the forming a protective layer on the
second base substrate, the forming a package substrate further
comprises forming a spacer layer on the second base sub-
strate.

[0073] Although the above text has described the present
disclosure in detail by a generic illustration and specific
embodiments, yet on the basis of the present disclosure, other
modifications or improvements may be made thereto, which
1s obvious to those skilled in the art. Therefore, these modi-
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fications or improvements made without departing from the
spirit of the present disclosure all belong to the scope as
claimed in the present disclosure.

[0074] The present application claims priority of Chinese
Patent Application No. 201310513040.1 filed on Oct. 25,
2013, and the above Chinese patent application is incorpo-
rated herein by reference in its entirety as part of the present
application.

1. An OLED display device comprising: an array substrate
and a package substrate cell-assembled, wherein, the array
substrate includes a first base substrate, an anode layer, a
cathode layer and an electroluminescent layer disposed
between the anode layer and the cathode layer, the anode
layer or the cathode layer is disposed as an upper most layer
ofthe array substrate; the package substrate includes a second
base substrate and a graphene layer, the graphene layer is
disposed as an upper most layer of the package substrate; a
conductive filler is provided between the array substrate and
package substrate, the graphene layer is electrically con-
nected with the anode layer or the cathode layer disposed as
the upper most layer of the array substrate via the conductive
filler.

2. The display device according to claim 1, wherein the
package substrate further comprises a protective layer located
between the second base substrate and the graphene layer.

3. The display device according to claim 2, wherein the
protective layer is formed to have a protective pattern.

4. The display device according to claim 2, wherein the
package substrate further comprises a spacer layer disposed
between the protective layer and the graphene layer, the
spacer layer comprises a plurality of spacers.

5. The display device according to claim 4, wherein the
spacer layer and the protective layer are made of a same
material.

6. The display device according to claim 5, wherein the
spacer layer and the protective layer are formed at one step.

7. A fabrication method of an OLED display device, com-
prising: forming an array substrate; forming a package sub-
strate; and cell-assembling the array substrate and the pack-
age substrate; wherein the forming an array substrate
comprises forming an anode layer or a cathode layer on a first
base substrate, the anode layer or the cathode layer is dis-
posed as an upper most layer of the array substrate; the form-
ing a package substrate comprises forming a graphene layer
on a second base substrate, the graphene layer is disposed as
an upper most layer of the package substrate; the cell-assem-
bling the array substrate and the package substrate comprises
cell-assembling the array substrate and the package substrate
by a conductive filler provided between the array substrate
and the package substrate, so that the graphene layer is elec-
trically connected with the anode layer or the cathode layer
disposed as the upper most layer of the array substrate via the
conductive filler.

8. The fabrication method according to claim 7, wherein
the forming a graphene layer on the second base substrate
comprises:

forming a nickel layer with a thickness of 200-500 nm on a

third base substrate;

heating the third base substrate having the nickel layer

formed thereon in a mixed gas stream of methane,
hydrogen and argon at 900-1200° C., and then rapidly
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cooling the same to a room temperature so as to form a
graphene thin film on the nickel layer;

etching off the nickel layer with a solvent, so that the

graphene thin film floating on a surface of a solution
forms the graphene layer;

transferring the graphene layer to the second base sub-

strate.

9. The fabrication method according to claim 8, wherein
the transferring the graphene layer to the second base sub-
strate includes:

placing the package substrate in the solution on the surface

of which the graphene layer floats, so as to transfer the
graphene layer to the second base substrate.

10. The fabrication method according to claim 8, wherein
anickel layer with a thickness of 200-300 nm is formed on the
third base substrate, and the third base substrate with the
nickel layer is heated in a mixed gas stream of methane,
hydrogen and argon at 1000° C.

11. The fabrication method according to claim 7, wherein
before the forming a graphene layer on the second base sub-
strate, the forming a package substrate further comprises
forming a protective layer on the second base substrate.

12. The fabrication method according to claim 11, wherein,
before the forming a graphene layer on the second base sub-
strate, and after the forming a protective layer on the second
base substrate, the forming a package substrate further com-
prises forming a spacer layer on the second base substrate.

13. The display device according to claim 3, wherein the
package substrate further comprises a spacer layer disposed
between the protective layer and the graphene layer, the
spacer layer comprises a plurality of spacers.

14. The display device according to claim 13, wherein the
spacer layer and the protective layer are made of a same
material.

15. The display device according to claim 14, wherein the
spacer layer and the protective layer are formed at one step.

16. The fabrication method according to claim 9, wherein
anickel layer with a thickness of 200-300 nm is formed on the
third base substrate, and the third base substrate with the
nickel layer is heated in a mixed gas stream of methane,
hydrogen and argon at 1000° C.

17. The fabrication method according to claim 8, wherein
before the forming a graphene layer on the second base sub-
strate, the forming a package substrate further comprises
forming a protective layer on the second base substrate.

18. The fabrication method according to claim 9, wherein
before the forming a graphene layer on the second base sub-
strate, the forming a package substrate further comprises
forming a protective layer on the second base substrate.

19. The fabrication method according to claim 10, wherein
before the forming a graphene layer on the second base sub-
strate, the forming a package substrate further comprises
forming a protective layer on the second base substrate.

20. The fabrication method according to claims 16,
wherein before the forming a graphene layer on the second
base substrate, the forming a package substrate further com-
prises forming a protective layer on the second base substrate.
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