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METHOD FOR MANUFACTURING DISPLAY
PANEL, AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Chinese
Patent Application No. 201710273776.4, filed on Apr. 24,
2017, the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

[0002] The embodiments of the present disclosure relate to
the field of display technology, and more particularly, to a
method for manufacturing a display panel, and a display
device.

BACKGROUND

[0003] An organic light emitting diode (PLED) display
device is self-luminous, simple in structure and ultra-thin,
with fast response, a wide viewing angle, low power con-
sumption and other characteristics. Therefore, it has become
one of the important developing trends of a new generation
of display devices and has gained more and more attentions.
[0004] The OLED display device emits light through a
current-driven luminescent material, typically including an
anode layer, an organic layer (or a functional layer), and a
cathode layer. The organic layer includes a hole transport
layer, a light emitting layer and an electron transport layer.
When a voltage is applied across the anode electrode and the
cathode electrode, electrons and holes are injected from the
cathode electrode and the anode electrode into the electron
transport layer and the hole transport layer, respectively, and
then transfer to the light emitting layer via the electron
transport layer and the hole transport layer. The electrons
and holes are recombined in the light emitting layer to
realize the self-luminous characteristics of the OLED.

SUMMARY

[0005] Embodiments of the present disclosure provide a
method for manufacturing a display panel, and a display
device.

[0006] In one aspect of the present disclosure, there is
provided a method for manufacturing a display panel. The
method includes: providing a thin film transistor (TFT
substrate); dispersing graphene and metal nanowires in a
hydrophilic solvent to form a hydrophilic conductive ink;
applying the hydrophilic conductive ink onto the TFT sub-
strate to form a composite electrode layer; forming, on the
composite electrode layer, a pixel defining layer having a
plurality of openings at least partially exposing the compos-
ite electrode layer; applying hydrophilic organic ink into the
plurality of openings of the pixel defining layer to form an
organic layer; drying the composite electrode layer and the
organic layer to form a first electrode and the organic light
emitting structure; and forming a second electrode on the
organic light emitting structure and the pixel defining layer.
[0007] In an embodiment of the present disclosure, the
dispersing graphene and metal nanowires in a hydrophilic
solvent to form a hydrophilic conductive ink includes:
forming a composite material from the graphene and metal
nanowires; and dispersing the composite material in the
hydrophilic solvent.
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[0008] In an embodiment of the present disclosure, the
forming a composite material from the graphene and metal
nanowires includes: forming a graphene film on a base;
passing a dispersion liquid containing the metal nanowires
through a. filter to form a metal-nanowire film on the filter;
transferring the metal-nanowire film from the filter onto the
graphene film to form the composite material; and removing
the base.

[0009] In an embodiment of the present disclosure, before
removing the base, the method further includes: applying the
composite material with a pressure of about 0.6 MPa for
about 30 minutes.

[0010] In an embodiment of the present disclosure, a
surface density of the metal nanowires in the composite
material is 0.63x10% to 9.3x10* metal nanowires/mm? gra-
phene.

[0011] In an embodiment of the present disclosure, the
hydrophilic solvent includes deionized water or ethanol.
[0012] In an embodiment of the present disclosure, an
upper portion of the pixel defining layer is hydrophobic, and
a lower portion of the pixel defining layer is hydrophilic.
[0013] In an embodiment of the present disclosure, the
conductive ink and/or the organic ink are applied by an ink
jet printing method.

[0014] In an embodiment of the present disclosure, the
method also includes: forming an encapsulation layer on the
second electrode.

[0015] In an embodiment of the present disclosure, the
metal nanowires include one or more of silver nanowires,
copper nanowires, gold nanowires, aluminum nanowires,
platinum nanowires, and palladium nanowires.

[0016] In an embodiment of the present disclosure, the
providing a thin film transistor (TFT) substrate includes:
forming a gate electrode on a substrate; forming a gate
insulating layer on the gate electrode; forming an active
layer on the gate insulating layer; and forming a source
electrode and a drain electrode on the active layer.

[0017] In an embodiment of the present disclosure, pro-
viding a thin film transistor (TFT) substrate includes: form-
ing a source electrode and a drain electrode on a substrate;
forming an active layer on the source electrode and the drain
electrode; forming a gate insulating layer on the active layer;
and forming a gate electrode on the gate insulating layer.
[0018] In an embodiment of the present disclosure, the
active layer includes an organic semiconductor material or a
metal oxide semiconductor material.

[0019] In an embodiment of the present disclosure, the
substrate includes a flexible substrate.

[0020] In an embodiment of the present disclosure, one or
more of the source electrode, the drain electrode and the gate
electrode of a thin film transistor and the second electrode
are formed of the conductive ink.

[0021] In another aspect of the present disclosure, there is
provided a display device, including the display panel
formed through the method for manufacturing a display
panel described herein.

[0022] Further adaptability aspects and scope will be
apparent from the description provided herein. It is to be
understood that various aspects of the present disclosure
may be implemented individually or in combination with
one or more other aspects. It is also to be understood that the
description and specific embodiments herein are intended to
be illustrative only and are not intended to limit the scope of
the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The drawings described herein are for the purpose
of illustrating the selected embodiments and are not intended
to be exhaustive of all possible embodiments, and are not
intended to limit the scope of the present disclosure. In the
drawings,

[0024] FIG. 1 shows a flow chart of a method for manu-
facturing a display panel according to an embodiment of the
present disclosure;

[0025] FIGS. 2a-2¢ show schematic diagrams of the
method for manufacturing a display panel as shown in FIG.
1.

[0026] FIG. 3 shows a schematic flow chart of a method
for providing a bottom gate type TFT substrate (step S11);
[0027] FIG. 4 shows a structure diagram of an exemplary
top gate type TFT substrate;

[0028] FIG. 5 shows a schematic flow chart of a method
for providing a top gate type TFT substrate (step S11);
[0029] FIG. 6 shows a schematic flow chart of a method
for dispersing graphene and metal nanowires in a hydro-
philic solvent (step S12); and

[0030] FIG. 7 shows a schematic structure diagram of a
display device according to an embodiment of the present
disclosure; and

[0031] Throughout the various views of the drawings,
corresponding reference numerals designate corresponding
parts or features.

DETAILED DESCRIPTION

[0032] Various embodiments will now be described in
detail with reference to the accompanying drawings, which
are provided as exemplary examples of the present disclo-
sure to enable those skilled in the art to practice the present
disclosure.

[0033] It is to be noted that the following drawings and
examples are not intended to limit the scope of the present
disclosure. In the case where certain elements of the present
disclosure may be partially or fully implemented using
known components (or methods or processes), only those
portions of such known components (or methods or pro-
cesses) required to understand the present disclosure will be
described, and a detailed description of other portions of
such known components will be omitted so as not to obscure
the present disclosure. Further, various embodiments
include, by way of illustration, existing and future known
equivalents of the components referred to herein.

[0034] The flowchart depicted in the present disclosure is
merely an example. Numerous variants of the flow chart or
the steps described therein may be present without departing
from the spirit of the present disclosure. For example, the
steps may be performed in a different order, or the steps may
be added, deleted, or modified. These variants are consid-
ered to be part of the claimed aspect.

[0035] In the description of the present disclosure, the
terms “on”, “over”, “under”, “below”, “between” and the
like indicate an orientation or position relationship based on
the orientation or position relationship shown in the draw-
ings. They are merely for easy description of the present
disclosure and for simplification of the description, but not
intended to indicate or imply the referred device or element
must have the particular orientation, or must be configured
or operated in the orientation. Therefore, it is not intended to
be construed as limiting the present disclosure. In addition,
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when an element or layer is referred to as being “on” another
element or layer, it may be directly on the another element
or layer, or may have an intermediate element or layer.
Similarly, when element or layer is referred to as being
“under” another element or layer, it may be directly under
the another element or layer, or may have at least one
intermediate element or layer. When element or layer is
referred to as being “between” two element or layers, it may
be a unique element or layer between the two elements or
two layers, or may have more than one intermediate element
or layer.

[0036] Unless expressly stated otherwise in the context,
the singular forms of the words used herein and in the
appended claims include plural forms and vice versa. Thus,
when referring to a singular term, the plural form of the
corresponding term is usually included. Similarly, the terms
“comprising”, “including”, “containing” and “having” and
their grammatical variations are intended to be inclusive and
to indicate that there may be additional elements other than
the elements listed. Where a term “exemplary” is used, in
particular, with a group of terms, the term “exemplary”
merely means exemplary and illustrative, and should not be
considered exclusive or broad. The terms “first”, “second”,
“third” and the like are for the purpose of description only
and are not to be construed as indicating or suggesting
relative importance and order of formation.

[0037] In OLED display technology, conductive oxides
such as ITO (indium tin oxide) are generally used as pixel
electrodes. However, on the one hand, such electrode has
limited flexibility, expensive cost for resources such as
indium, easy diffusion of metal ions, low acid and alkali
resistance and other shortcomings. On the other hand, during
the process for manufacturing the OLED display device,
such electrode would not easily adhere to hydrophilic
organic layer in contact with the electrode, potentially
causing peeling and misalignment, thereby adversely affect-
ing the performance of the manufactured display device.
[0038] According to an embodiment of the present disclo-
sure, there is provided a method for manufacturing a display
panel. In this method, a first electrode and an organic light
emitting structure are formed of hydrophilic conductive ink
and organic ink. This may improve the adhesion strength
between the formed first electrode and the organic light
emitting structure, and improve the uniformity of the pixels,
and thus improve the performance of the display device.
[0039] Below, a method for manufacturing a display panel
provided in an embodiment of the present disclosure will be
described in detail with reference to FIGS. 1 and 2a to 2e.
FIG. 1 shows a flow chart of a method for manufacturing a
display panel according to an embodiment of the present
disclosure. FIGS. 2a-2e show schematic diagrams of the
method for manufacturing a display panel as shown in FIG.
1.

[0040] As shown in FIG. 1, the method includes steps S11
to S17. In step S11, a thin film transistor (TFT) substrate is
provided. In step S12, graphene and metal nanowires are
dispersed in a hydrophilic solvent to form a hydrophilic
conductive ink. In step S13, the hydrophilic conductive ink
is applied onto the TFT substrate to form a composite
electrode layer. In step S14, a pixel defining layer having a
plurality of openings at least partially exposing the compos-
ite electrode layer is formed on the composite electrode
layer. In step S15, hydrophilic organic ink for forming an
organic light emitting structure is applied into the plurality
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of openings of the pixel defining layer to form an organic
layer. In step S16, the composite electrode layer and the
organic layer are dried to form a first electrode and an
organic light emitting structure. In step S17, a second
electrode is formed on the organic light emitting layer and
the pixel defining layer.

[0041] Firstly, the above-mentioned problem of the elec-
trode formed by using a conductive oxide may be avoided by
using a composite electrode of graphene and metal
nanowires. Secondly, since the conductive ink and the
organic ink are both hydrophilic, it is possible to improve the
adhesion strength between the formed first electrode and the
organic light emitting structure. In addition, this also facili-
tates the spreading of the organic ink on the composite
electrode layer, thereby improving the uniformity of the
formed organic light emitting structure, and in turn improv-
ing the uniformity of the pixels.

[0042] In one or more embodiments of the present disclo-
sure, the conductive ink and/or the organic ink may be
applied by an ink jet printing method to improve the
production efficiency.

[0043] In step S11 as shown in FIG. 1, the TFT substrate
may be a bottom gate type TFT substrate as shown in FIG.
2a. As shown in FIG. 2a, the TFT substrate 100 may include
a substrate 101; a thin film transistor (TFT) 102 having a
source electrode 1021, a drain electrode 1022, a gate elec-
trode 1023 and an active layer 1024; and a gate insulating
layer 103.

[0044] In an embodiment of the present disclosure, the
TFT substrate may also include an interlayer insulating layer
104, which may be formed for example, silicon nitride,
silicon oxide, or a combination of both.

[0045] FIG. 3 shows a schematic flow chart of a method
for providing a bottom gate type TFT substrate (step S11).
As shown in FIG. 3, the method for providing a bottom gate
type TFT substrate includes steps S31-S34.

[0046] In step S31, the gate electrode 1023 is formed on
the substrate 101.

[0047] In an embodiment of the present disclosure, the
substrate 101 may be a flexible substrate, which may
include, for example, polyimide or polyethylene naphtha-
late. The gate electrode 1023 may be formed of one or more
of, for example, molybdenum, titanium, aluminum and
copper.

[0048] In step S32, the gate insulating layer 103 is formed
on the gate electrode 1023.

[0049] In an embodiment of the present disclosure, the
gate insulating layer may be formed of, for example, silicon
nitride, silicon oxide, or a combination of both.

[0050] In step S33, the active layer 1024 is formed on the
gate insulating layer 103.

[0051] In an embodiment of the present disclosure, the
active layer 1024 may include an organic semiconductor
material or a metal oxide semiconductor material. The
organic semiconductor material may include but not limited
to one or more of polythiophene (P3HT), polyaniline (PAE),
polypyrrole, polyfluorene (PF), pentacene, titanium phtha-
locvanine and rubrene. The metal oxide semiconductor
material may include but not limited to one or more of zinc
oxide (ZnO), indium zinc oxide (InZn0O), zinc tin oxide
(ZnSn0), gallium indium zinc oxide (GalnZnO) and zirco-
nium indium zinc oxide (ZrInZnQ).

[0052] Instep S34, the source electrode 1021 and the drain
electrode 1022 are formed on the active layer 1024.
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[0053] In an embodiment of the present disclosure, the
source electrode 1021 and the drain electrode 1022 may be
formed of one or more of, for example, molybdenum,
titanium, aluminum and copper.

[0054] It is to be understood that, the TFT substrate
provided in step S11 as shown in

[0055] Imay bealso be a top gate type TFT substrate. FIG.
4 shows a structure diagram of an exemplary top gate type
TFT substrate. FIG. 5 shows a schematic flow chart of a
method for providing a top gate type TFT substrate (step
S11). As shown in FIGS. 4 and 5, the method for providing
a top gate type TFT substrate may include steps S51 to S54.
[0056] In step S51, a source electrode 1021 and a drain
electrode 1022 are formed on a substrate 101.

[0057] In step S52, an active layer 1024 is formed on the
source electrode 1021 and the drain electrode 1022.
[0058] In step S53, a gate insulating layer 103 is formed
on the active layer 1024.

[0059] In step S54, a gate electrode 1023 is formed on the
gate insulating layer 103.

[0060] In the following description, manufacturing of a
display panel having a bottom gate type TFT substrate will
be described as an example. An embodiment of manufac-
turing a display panel having a top gate type TFT substrate
may be implemented by a similar method, the description of
which will not be repeated herein.

[0061] FIG. 6 shows a schematic flow chart of a method
for dispersing graphene and metal nanowires in a hydro-
philic solvent (step S12). As shown in FIG. 6, the dispersing
graphene and metal nanowires in a hydrophilic solvent (step
S12) may include steps S121 to S122. In step S121, a
composite material is formed from the graphene and the
metal nanowires. In step S122, the composite material is
dispersed in a hydrophilic solvent.

[0062] In step S121 as shown in FIG. 6, a composite
material of graphene and metal nanowires may be manu-
factured by vacuum filtration along with a transfer printing
method. As an example, firstly, a graphene film may be
formed on a base by, for example, a chemical vapor depo-
sition (CND). Secondly, a dispersion liquid containing metal
nanowires is passed through a filter to form a metal-
nanowire film on the filter. Thirdly, the metal-nanowire film
1s transferred from the filter to the graphene film to form the
composite material. Then, the base is removed.

[0063] In the present embodiment, before the base is
removed, the composite material may be applied with a
pressure of about 0.6 MPa, to increase the bond compactness
between the graphene and the metal nanowires.

[0064] In step S122 described in FIG. 6, the composite
material of graphene and metal nanowires may be dispersed
into the solvent by means of ultrasound.

[0065] Since the composite matetial formed from gra-
phene and silver nanowires has some bond compactness, it
may reduce the edge effect of mere graphene in the ultra-
sonic dispersion process, and in turn, avoid existence of a
large number of grain boundaries, stacks and folds after the
formation of grapheme.

[0066] It is to be noted that the composite material of the
graphene and metal nanowires may also be formed with
methods such as a spin coating method, a dropping method,
a dip coating method, a spray coating method and other
methods.

[0067] In an embodiment of the present disclosure, a
surface density of the metal nanowires in the composite
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material formed of graphene and metal nanowires may be
0.63x10* to 9.3x10* metal nanowires/mm?* graphene. The
metal nanowires may include, but not limited to, one or more
of silver nanowires, copper nanowires, gold nanowires,
aluminum nanowires, platinum nanowires, and palladium
nanowires. The hydrophilic solvent may include, but not
limited to, a deionized water solvent or an ethanol solvent.
[0068] In an embodiment of the present disclosure, the
graphene and the metal nanowires may be separately dis-
persed into the solvent to form a hydrophilic conductive ink.
[0069] Referring to FIG. 1 again, in step S13, the hydro-
philic conductive ink formed of graphene and metal
nanowires (or a composite material thereof) may be applied
onto the TFT substrate by, for example, an ink jet printing
method to form a composite electrode layer 105 (as shown
in FIG. 25). The composite electrode layer 105 may be used
as a pixel electrode (anode electrode) of a display panel.
[0070] The resistance of a grapheme block is relatively
large. Although the resistance of the graphene block may be
improved to a certain extent by doping, it still may not meet
the practical application requirements. Although the metal
nanowires may have a low block resistance meanwhile
ensuring a high light transmittance, since there are large
pores in the mesh structure of the metal nanowires electrode
film and the surface roughness thereof is large, when the
metal nanowires electrode film is applied to the device, it
tends to cause large leakage current, or even short circuit.
[0071] However, in an embodiment of the present disclo-
sure, the disadvantages of the two materials may be over-
come by forming the composite electrode from graphene
and metal nanowires. On the one hand, the graphene pro-
vides a high carrier concentration and an electron mobility
level. On the other hand, the metal nanowires provide more
electrons and migration channels, so that the formed elec-
trode may have a better light transmission and a smaller
block resistance.

[0072] Inthe step S14 as shown in FIG. 1, a pixel defining
layer 106 is formed on the composite electrode layer 105.
The pixel defining layer 106 has a plurality of openings at
least partially exposing the composite electrode layer 105
(as shown in FIG. 2¢) to define a pixel area.

[0073] In an embodiment of the present disclosure, an
upper portion of the pixel defining layer 106 may be
hydrophobic. When the organic ink is applied, this may
cause the ink with a micro offset to roll into the opening of
the pixel defining layer so as to avoid pixel blending or
offset. A lower portion of the pixel defining layer 106 may
be hydrophilic. This is advantageous in improving the
adhesion strength between the pixel defining layer 106 and
the hydrophilic composite electrode layer 105, so as to avoid
loosening between the pixel defining layer 106 and the
composite electrode layer 105.

[0074] In step S15 as shown in FIG. 1, organic ink is
applied by, for example, an ink jet printing method into the
plurality of openings of the pixel defining layer 106, to form
an organic layer 107 (as shown in FIG. 2d). In an embodi-
ment of the present disclosure, the organic layer 107 may
include a hole transport layer, an organic light emitting layer,
and an electron transport layer.

[0075] In step S16 as shown in FIG. 1, the composite
electrode layer 105 and the organic layer 107 are dried to
form a first electrode and an organic light emitting structure.
[0076] In an embodiment of the present disclosure, since
the composite electrode layer 105 and the organic layer 107
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are respectively formed of a hydrophilic conductive ink and
ahydrophilic organic ink, after the composite electrode layer
105 and the organic layer 107 are dried, the first electrode
and the organic light emitting structure may be closely
adhered, thereby facilitating the improvement of the perfor-
mance of the manufactured display panel.

[0077] Instep S17 as shown in FIG. 1, a second electrode
108 is formed on the organic light emitting structure and the
pixel defining layer 106 (as shown in FIG. 2e). The second
electrode 108 may serve as a cathode for the display panel.
The second electrode 108 may be made of a conductive
oxide such as ITO. According to an embodiment of the
present disclosure, the second electrode 108 may be simi-
larly formed of the conductive ink containing graphene and
metal nanowires.

[0078] According to an embodiment of the present disclo-
sure, the method for manufacturing a display panel provided
by the embodiment of the present disclosure may further
include a step of forming an encapsulation layer 109 on the
second electrode. FIG. 7 shows a schematic structure dia-
gram of a display panel having the encapsulation layer 109.

[0079] It is to be noted that the source electrode, the drain
electrode and the gate electrode of the thin film transistor
may also be formed of the hydrophilic conductive ink
containing graphene and metal nanowires.

[0080] In another aspect of the present disclosure, there is
provided a display device including the display panel manu-
factured by the method for manufacturing a display panel
described herein. As shown in FIG. 7, the display device
includes a TFT substrate 100, a first electrode (anode) 105,
a pixel defining layer 106, an organic layer 107, a second
electrode (cathode) 108, and an encapsulation layer 109. The
TFT substrate 100 may include a substrate 101, a thin film
transistor (TFT) 102 having a source electrode 1021, a drain
electrode 1022. a gate electrode 1023, and an active layer
1024, a gate insulating layer 103, an interlayer insulating
layer 104, and the like. The first electrode 105 is formed on
the TFT substrate and includes a composite material formed
of graphene and metal nanowires. The pixel defining layer
106 is formed on the first electrode 105 and has a plurality
of openings at least partially exposing the first electrode 105.
The organic layer 107 is formed in the openings of the pixel
defining layer 106. The second electrode 108 is formed on
the organic layer 107 and the pixel defining layer 106. The
encapsulation layer 109 is formed on the second electrode
108.

[0081] In an embodiment of the present disclosure, at least
one of the source electrode, the drain electrode and the gate
electrode of the thin film transistor and the second electrode
may also include the composite material formed of graphene
and metal nanowires.

[0082] The foregoing description of the embodiments has
been provided for the purpose of illustration and description.
It is not intended to be exhaustive or to limit the present
disclosure. Generally, the various elements or features of a
particular embodiment are not limited to the particular
embodiment, but where appropriate, these elements and
features are interchangeable and may be used in the selected
embodiment, even without specific presentation or descrip-
tion. It may also be modified in many ways. Such modifi-
cations are not to be regarded as a departure from this
disclosure, and all such modifications are intended to be
included within the scope of the present disclosure.
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What is claimed is:

1. A method for manufacturing a display panel, compris-
ing:

providing a thin film transistor (TFT) substrate;

dispersing graphene and metal nanowires in a hydrophilic

solvent to form a hydrophilic conductive ink;
applying the hydrophilic conductive ink onto the TFT
substrate to form a composite electrode layer;
forming, on the composite electrode layer, a pixel defining
layer having a plurality of openings at least partially
exposing the composite electrode layer;
applying hydrophilic organic ink into the plurality of
openings of the pixel defining layer to form an organic
layer;

drying the composite electrode layer and the organic layer

to form a first electrode and an organic light emitting
structure; and

forming a second electrode on the organic light emitting

structure and the pixel defining layer.

2. The method according to claim 1, wherein the step of
dispersing graphene and metal nanowires in a hydrophilic
solvent to form a hydrophilic conductive ink comprises:

forming a composite material from the graphene and the

metal nanowires; and

dispersing the composite material in the hydrophilic sol-

vent.

3. The method according to claim 2, wherein the step of
forming a composite material from the graphene and the
metal nanowires comprises:

forming a graphene film on a base;

passing a dispersion liquid containing the metal

nanowires through a filter to form a metal-nanowire
film on the filter;

transferring the metal-nanowire film from the filter onto

the graphene film to form the composite material; and
removing the base.

4. The method according to claim 3 further comprising,
before removing the base:

applying the composite material with a pressure of about

0.6 MPa for about 30 minutes.

5. The method according to claim 3, wherein a surface
density of the metal nanowires in the composite material is
0.63x10* to 9.3x10* metal nanowires/mm? graphene.

6. The method according to claim 1, wherein the hydro-
philic solvent comprises one of deionized water and ethanol.

7. The method according to claim 1, wherein an upper
portion of the pixel defining layer is hydrophobic, and a
lower portion of the pixel defining layer is hydrophilic.
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8. The method according to claim 1, wherein at least one
of the conductive ink and the organic ink is applied by an ink
jet printing method.

9. The method according to claim 1 further comprising:

forming an encapsulation layer on the second electrode.

10. The method according to claim 1, wherein the metal
nanowires comprise one or more of silver nanowires, copper
nanowires, gold nanowires, aluminum nanowires, platinum
nanowires, and palladium nanowires.

11. The method according to claim 1, wherein the step of
providing a thin film transistor (TFT) substrate comprises:

forming a gate electrode on a substrate;

forming a gate insulating layer on the gate electrode;

forming an active layer on the gate insulating layer; and

forming a source electrode and a drain electrode on the
active layer.

12. The method according to claim 1, wherein the step of
providing a thin film transistor (TFT) substrate comprises:

forming a source electrode and a drain electrode on a

substrate;

forming an active layer on the source electrode and the

drain electrode;

forming a gate insulating layer on the active layer; and

forming a gate electrode on the gate insulating layer.

13. The method according to claim 11, wherein the active
layer comprises one of an organic semiconductor material
and a metal oxide semiconductor material.

14. The method according to claim 12, wherein the active
layer comprises one of an organic semiconductor material
and a metal oxide semiconductor material.

15. The method according to claim 11, wherein the
substrate comprises a flexible substrate.

16. The method according to claim 12, wherein the
substrate comprises a flexible substrate.

17. The method according to claim 11, wherein one or
more of the source electrode, the drain electrode, and the
gate electrode of a thin film transistor and the second
electrode are formed of the conductive ink.

18. The method according to claim 12, wherein one or
more of the source electrode, the drain electrode, and the
gate electrode of a thin film transistor and the second
electrode are formed of the conductive ink.

19. A display device, comprising the display panel formed
through the method according to claim 1.
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