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(57) ABSTRACT

An organic electroluminescent device and its manufacturing
method, and a display device are provided. The manufactur-
ing method of the organic electroluminescent device
includes: forming a first electrode on a predetermined region
of an insulating base; conducting a surface treatment to an
upper surface of the first electrode and an upper surface of the
insulating base which is not covered by the first electrode, so
that the upper surface of the first electrode is lyophilic and the
upper surface of the insulating base which is not covered by
the first electrode is lyophobic; forming an electrolumines-
cent layer on the first electrode; and forming a second elec-
trode on the electroluminescent layer. In the organic elec-
troluminescent device formed by the manufacturing method,
the electroluminescent layer has a relatively uniform thick-

ness.
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ORGANIC ELECTROLUMINESCENT
DEVICE AND MANUFACTURING METHOD
THEREOF, AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to an
organic electroluminescent device, its manufacturing method
and a display device.

BACKGROUND

[0002] During recent years, when an electroluminescent
device is formed in a display device, electroluminescent
materials of different colors need to be coated, and coating the
electroluminescent materials by an ink-jet method is the most
efficient and the pattern so formed is the most accurate.
[0003] When the ink-jet method is adopted to coat the elec-
troluminescent material, in order to define a coating region
and prevent the electroluminescent material solution from
flowing into adjacent pixels, a bank structure needs to be
formed on the display device. FIG. 1 is a schematic diagram
of the cross section of the electroluminescent material solu-
tion formed in the bank structure through the ink-jet method
in the priorart; and F1G. 2 is a structural schematic view of the
bank structure and a first electrode. As illustrated in FIGS. 1
and 2, the bank structure 4 is formed on a base substrate 1 and
a thin film transistor 2, the bank structure 4 defines an ink-jet
region 16, and a first electrode 3 is formed in the ink-jet region
16. In the prior art, the ink-jet method is adopted to drip an
electroluminescent material solution 5 on the first electrode 3,
the electroluminescent material solution 5 gathers within the
ink-jet region 16, and then, a drier is used to dry the electrolu-
minescent material solution 5 within the ink-jet region 16,
thus an electroluminescent layer is formed on the first elec-
trode 3.

[0004] FIG. 3a is a schematic diagram of the cross section
of the electroluminescent layer formed through drying treat-
ment when the inner side of the bank structure is lyophilic,
and F1G. 35 is a schematic diagram of the cross section of the
electroluminescent layer formed through drying treatment
when the inner side of the bank structure is lyophobic. As
illustrated in FIGS. 3a and 35, during drying treatment, if the
inner side of the bank structure 4 is lyophilic, a portion of the
electroluminescent material solution 5 is adhered to the inner
wall of the bank structure 4, so that the peripheral region of
the finally formed electroluminescent layer 6 has a relative
large thickness, while the thickness of the middle region is
relative small, i.e., the electroluminescent layer 6 presents a
“depressed” shape. If the inner side of the bank structure 4 is
lyophobic, the electroluminescent material solution 5 will
gather at the middle portion so that the peripheral region of
the finally formed electroluminescent layer 6 has a relative
small thickness while the middle region has a relative large
thickness, i.e., the electroluminescent layer 6 presents a “pro-
trusion” shape. Thus, the film thickness of the finally formed
electroluminescent layer is uneven no matter the inner side of
the bank structure is lyophilic or Iyophobic, while the elec-
troluminescent layer with the uneven thickness easily causes
color loss or color unevenness when emitting light, thus the
performance of the electroluminescent device is affected.

SUMMARY

[0005] Some embodiments of the present invention provide
a manufacturing method of an organic electroluminescent
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device, and the manufacturing method of the organic elec-
troluminescent device comprising:

[0006] forming a first electrode on a predetermined region
of an insulating base;

[0007] conducting a surface treatment to an upper surface
of the first electrode and an upper surface of the insulating
base which is not covered by the first electrode, so that the
upper surface of the first electrode is lyophilic, and the upper
surface of the insulating base which is not covered by the first
electrode is lyophobic;

[0008] forming an electroluminescent layer on the first
electrode; and

[0009] forming a second electrode on the electrolumines-
cent device.

[0010] In one example, the step of forming the electrolu-
minescent device on the first electrode comprises:

[0011] forming an electroluminescent material solution on
the first electrode by an ink-jet method; and

[0012] conducting a drying treatment to the electrolumi-
nescent material solution to form the electroluminescent
layer.

[0013] In one example, the surface treatment is a plasma
treatment.

[0014] Inoneexample, the process condition of the plasma

treatment is as follow:

[0015] areaction pressure is a normal pressure, and a reac-
tion gas is carbon tetrafluoride.

[0016] In one example, the contact angle of the electrolu-
minescent material solution and the first electrode is smaller
than or equivalent to 40°.

[0017] In one example, the insulating base has a thickness
d in the range of 2 um=d=10 pum.

[0018] In one example, the area ratio p of the area of the
upper surface of the insulating base to the area of the prede-
termined region has a range of 1.0<p<3.0.

[0019] In one example, the area ratio p has a range of
1.2=p=2.0.
[0020] In one example, the cross-section of the insulating

base along the thickness direction has an inverted trapezoid
shape.

[0021] Inoneexample, the material of the insulating base is
polyimide.
[0022] Inoneexample, prior to the step of forming the first

electrode on the insulating base, the method further com-
prises:

[0023] forming a thin film transistor on the base substrate;
[0024] forming the insulating base on the base substrate
and the thin film transistor, the insulating base being formed
with a via hole therein at a position corresponding to a drain
electrode of the thin film transistor,

[0025] wherein, the step of forming the first electrode on
the insulating base comprises:

[0026] forming the first electrode on the upper surface of
the insulating base and in the via hole, and the first electrode

being electrically connected to the drain electrode via the via
hole.

[0027] In one example, the step of forming the insulating
base on the base substrate and the thin film transistor com-
prises:

[0028] forming an insulating base material on the insulat-

ing base and the thin film transistor; and
[0029] conducting a patterning process to the insulating
base material to form the insulating base and the via hole.



US 2016/0064463 A1l

[0030] Some embodiments of the present invention provide
an organic electroluminescent device, and the organic elec-
troluminescent device comprises:

[0031] an insulating base;

[0032] a first electrode formed on a predetermined region
of the insulating base, wherein an upper surface of the first
electrode is Iyophilic, and an upper surface of the insulating
base which is not covered by the first electrode is lyophobic;
[0033] anelectroluminescent layer formed on the first elec-
trode; and

[0034] a second electrode formed on the electrolumines-
cent layer.

[0035] In one example, the organic electroluminescent
device further comprises: a thin film transistor formed on a
base substrate;

[0036] wherein, the insulating base is formed on the base
substrate and the thin film transistor and a via hole is formed
in the insulating base at a position corresponding to the drain
electrode of the thin film transistor.

[0037] Insome examples, the upper surface of the insulat-
ing base is a plane.

[0038] In some examples, the insulating base has a thick-
ness d in a range of 2 um=d=<10 pm.

[0039] Insome examples, the area ratio p of the area of the
upper surface of the insulating base to the area of the prede-
termined region has a range of 1.0<p<3.0.

[0040] In some examples, the area ratio p has a range of
1.2=p=2.0.
[0041] In some examples, the cross-section of the insulat-

ing base along the thickness direction has an inverted trap-
ezoidal shape.

[0042] In some examples, the material of the insulating
base is polyimide.

[0043] In some examples, the organic electroluminescent
device further comprises: a hole injection layer and an elec-
tron injection layer, and the hole injection layer is formed
between the first electrode and the electroluminescent layer,
and the electron injection layer is formed between the second
electrode and the electroluminescent layer.

[0044] In one example, the organic electroluminescent
device further comprises: an electron blocking layer and a
hole blocking layer, and the electron blocking layer is formed
between the hole injection layer and the electroluminescent
layer, and the hole blocking layer is formed between the
electron injection layer and the electroluminescent layer.
[0045] Some embodiments of the present invention further
provide a display device, comprising: an organic electrolu-
minescent device, and the organic electroluminescent device
adopts the on organic electroluminescent device.

[0046] Some embodiments of the present invention provide
an organic electroluminescent device and its manufacturing
method, and a display device, wherein the manufacturing
method of the organic electroluminescent device comprise:
forming a first electrode on the predetermined region of the
insulating base; conducting surface treatment to the upper
surface of the first electrode and the upper surface of the
insulating base which is not covered by the first electrode, so
that the upper surface of the first electrode is Iyophilic, and the
upper surface of the insulating base which is not covered by
the first electrode is lyophobic; forming an electrolumines-
cent layer on the first electrode; and forming a second elec-
trode on the electroluminescent device. In the organic elec-
troluminescent device formed by the on method, the
electroluminescent device has a uniform thickness, so that the
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organic electroluminescent device can generate light with
uniform color, and the performance of the organic electrolu-
minescent device is improved. When the display device is
disposed with the organic electroluminescent device, the dis-
play effect of the display device is effectively improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] In order to clearly illustrate the technical solutions
of the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the invention and thus are not limitative of
the invention.

[0048] FIG.1isaschematic diagram ofacross section of an
electroluminescent material solution formed in a bank struc-
ture in the prior art through the ink-jet method;

[0049] FIG. 2 is a structural schematic view of the bank
structure and the first electrode;

[0050] FIG. 3a is a schematic diagram of a cross section of
the electroluminescent layer formed through drying treat-
ment when the inner side of the bank structure is lyophilic;
[0051] FIG. 3b is a schematic diagram of a cross section of
the electroluminescent layer formed through drying treat-
ment when the inner side of the bank structure is lyophobic;
[0052] FIG. 4 is a flow chart of a manufacturing method of
an organic electroluminescent deice provided by a first
embodiment of the present invention;

[0053] FIG. 5a is a schematic diagram of a cross section of
a first electrode formed on the predetermined region of an
insulating base in first embodiment;

[0054] FIG. 55 is a top view of the insulating substrate in
the first embodiment;

[0055] FIG. 6 is a schematic diagram of a cross section of
the electroluminescent material solution formed on the first
electrode in the first embodiment;

[0056] FIG. 7 is a schematic diagram of a cross section of
the electroluminescent layer formed through conducting dry-
ing treatment to the electroluminescent material solution in
the first embodiment;

[0057] FIG. 8is a schematic diagram of a cross section ofa
second electrode formed on the electroluminescent layer in
the first embodiment;

[0058] FIG. 9 is a flow chart of a manufacturing method of
the organic electroluminescent device provided by a second
embodiment of the present invention;

[0059] FIG. 10 is a schematic diagram of a cross section of
a thin film transistor formed on a base substrate in the second
embodiment;

[0060] FIG. 11 is a schematic diagram of a cross section of
an insulating base formed on the base substrate and the thin
film transistor in the second embodiment;

[0061] FIG. 12 is a structural schematic view of the insu-
lating base in FIG. 11;

[0062] FIG. 13 is a schematic diagram of a cross section of
a first electrode formed on the predetermined region of the
insulating base and in a via hole in the second embodiment;
[0063] FIG. 14 is a structural schematic view of the insu-
lating base and the first electrode in FIG. 13;

[0064] FIG. 15 is a schematic diagram of a cross section of
an electroluminescent material solution formed in the via
hole and on the first electrode by the ink-jet method in the
second embodiment;

[0065] FIG. 16 is an amplification view of an structure A in
FIG. 15;
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[0066] FIG.17 is a schematic diagram of a cross section of
the electroluminescent layer formed by conducting a drying
treatment to the electroluminescent material solution in the
second embodiment;

[0067] FIG. 18 is a schematic diagram of a cross section of
a second electrode formed on the electroluminescent layer in
the second embodiment; and

[0068] FIG. 19 is a schematic diagram of a cross section of
an organic electroluminescent device provided in a fifth
embodiment of the present invention.

DETAILED DESCRIPTION

[0069] In order to make objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiment will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. It is
obvious that the described embodiments are justa part butnot
all of the embodiments of the invention. 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 invention.

First Embodiment

[0070] FIG. 4 is a flow chart of a manufacturing method of
an organic electroluminescent deice provided by the first
embodiment of the present invention. As illustrated in FIG. 4,
itis taken as an example that a first electrode is an anode of the
organic electroluminescent device and a second electrode is a
cathode of the organic electroluminescent device, the manu-
facturing method comprises:

[0071] step 101: forming a first electrode on a predeter-
mined region of an insulating base;

[0072] FIG. 5a is a schematic diagram of the cross section
of the first electrode formed on the predetermined region 9 of
the insulating base in the first embodiment; FIG. 54 a top view
of the insulating substrate in the first embodiment. As illus-
trated in FIGS. 5a and 55, the upper surface of the insulating
base 7 is a plane, a layer of indium tin oxide (ITO) film is
formed on the insulating base 7 by a plating technology, and
the ITO film layer is patterned using patterning process to
form the first electrode 3.

[0073] TItshould be explained that the predetermined region
9 does not contact the edge of the upper surface of the insu-
lating base 7, and the area ratio p of the area of the upper
surface of the insulating substrate 7 to the area of the prede-
termined region 9 (area of the upper surface of the first elec-
trode 3) has arange of 1.0<p=<3.0. In some embodiments, the
range of the area ratio pis 1.2=p=2.0. The setting of the range
of the area ratio p will be described in details in the following.
[0074] In addition, the patterning process in the present
application indicates that it at least comprises processes such
as photoresist coating, exposing, developing, etching, photo-
resist stripping.

[0075] Step 102: conducting a surface treatment to the
upper surface of the first electrode and the upper surface of the
insulating base which is not covered by the first electrode, so
that the upper surface of the first electrode is Iyophilic, and the
upper surface of the insulating base which is not covered by
the first electrode is lyophobic.

[0076] In step 102, through conducting the surface treat-
ment to the upper surface (corresponding to the predeter-
mined region 9) of the first electrode 3 and the upper surface
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(corresponding to a region other than the predetermined
region 10) of the insulating base 7 which is not covered by the
first electrode 3, the upper surface of the first electrode sub-
jected to the surface treatment is lyophilic, and the upper
surface of the insulating base 7 which is not covered by the
first electrode 3 is lyophobic.

[0077] Forexample, the surface treatment is a plasma treat-
ment, the reaction pressure during conducting the plasma
treatment is a normal pressure, and the reaction gas is carbon
tetrafluoride (chemical formula CF,). During the plasma
treatment, the lyophilic degree of the upper surface of the first
electrode 3 and the lyophobic degree of the upper surface of
the insulating base 7 which is not covered by the first elec-
trode 3 can be controlled by adjusting factors such as the
processing time, the reaction gas, the gas flow rate.

[0078] Step 103: forming an electroluminescent layer on
the first electrode.

[0079] Step 103 for example, comprises:

[0080] Step 1031: forming an electroluminescent material
solution on the first electrode by an ink-jet method.

[0081] FIG. 6 is a schematic diagram of a cross section of
the electroluminescent material solution formed on the first
electrode in the first embodiment. As illustrated in FIG. 6, in
step 1031, the electroluminescent material solution 5 is
formed on the first electrode 3 by the ink-jet method. As the
upper surface of the first electrode 3 is lyophilic and the upper
surface of the insulating base 7 which is not covered by the
first electrode 3 is lyophobic, the electroluminescent material
solution 5 can generate appropriate accumulation on the
upper surface of the first electrode 3.

[0082] Step 1032: conducting a drying treatment to the
electroluminescent material solution to form the electrolumi-
nescent layer.

[0083] FIG. 7 is a schematic diagram of a cross section of
the electroluminescent layer formed by conducting a drying
treatmertt to the electroluminescent material solution in the
first embodiment. As illustrated in FIG. 7, drying treatment is
conducted to the electroluminescent material solution 5 and
then an electroluminescent layer 6 is formed on the first
electrode 3. In the present embodiment, during conducting
the drying treatment to the electroluminescent material solu-
tion 5, as the side surface of the electroluminescent material
solution 5 does not contact any structure, the electrolumines-
cent layer 6 formed after the drying process will not have the
problems of “depression” or “protrusion” in the prior art.
Thus, the formed electroluminescent layer has a uniform
thickness.

[0084] Step 104: forming a second electrode on the elec-
troluminescent layer.

[0085] FIG. 8 is a schematic diagram of a cross section of
the second electrode formed on the electroluminescent layer
in the first embodiment. As illustrated in FIG. 8, a layer of
conductive film is formed on the electroluminescent layer 6
by a film forming technology, and then the conductive film is
patterned by a patterning process to form a second electrode
11. The material of the conductive layer can be conductive
materials such as silver, magnesium, alloy of magnesium and
silver. Under the function of the first electrode 3 and the
second electrode 11, for example, applying an appropriate
voltage to the first electrode 3 and the second electrode 11, the
electroluminescent layer 6 can emit light.

[0086] It should be explained that the case that the first
electrode in the present embodiment is an anode and the
second electrode is a cathode is only exemplary, and it is not
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intended to limit the technical solutions of the present appli-
cation. In the present application, the first electrode can also
be taken as the cathode and the second electrode can be taken
as the anode, which will not be detailed herein.

[0087] Compared with the organic electroluminescent
device in the prior art, the electroluminescent layer of the
organic electroluminescent device in the first embodiment
has a uniform thickness, thus, the organic electroluminescent
device can generate light with uniform color, and then the
performance of the organic electroluminescent device is
improved.

Second Embodiment

[0088] FIG.9is a flow chart of a manufacturing method of
an organic electroluminescent device provided by the second
embodiment of the present invention. As illustrated in FIG. 9,
the manufacturing method comprises:

[0089] Step 201: forming a thin film transistor on the base
substrate.
[0090] FIG. 10 is a schematic diagram of a cross section of

the thin film transistor formed on the base substrate in the
second embodiment. As illustrated in FIG. 10, in step 201, a
gate electrode pattern, an active layer pattern, a source elec-
trode pattern and a drain electrode pattern are formed by a
plurality of patterning processes, and thus the thin film tran-
sistor 2 is manufactured on the base substrate 1. The structure
of the thin film transistor 2 can be any type of thin film
transistor 2 in the prior art, and the thin film transistor 2 can be
prepared through any production process of the thin film
transistor in the prior art, and the specific production process
will not be detailed herein.

[0091] Step 202: forming an insulating base on the base
substrate and the thin film transistor, and forming a via hole in
the insulating base at a position of corresponding to the thin
film transistor.

[0092] Optionally, step 202 comprises:

[0093] Step 2021: forming an insulating base material on
the base substrate 1 and the thin film transistor 2.

[0094] Instep2021, formingthe insulating base material on
the base substrate 1 and the thin film transistor 2. It is taken as
an example that the insulating base material is polyimide, a
polyimide film layer is formed on the base substrate and the
thin film transistor by a coating process. Optionally, the poly-
imide has a thickness d ranging of 2 tm=d=<10 pm.

[0095] Ttshould be explained that the thickness of the insu-
lating base material in the present embodiment can be
adjusted correspondingly according to actual production
needs.

[0096] Step 2022: conducting a patterning process to the
insulating base material to form the insulating base and the
via hole.

[0097] FIG. 11 is a schematic diagram of the cross section
of the insulating base 7 formed on the base substrate and the
thin film transistor in embodiment 2, and FIG. 12 is a struc-
tural view of the insulating base in FIG. 11. As illustrated in
FIGS. 11 and 12, in step 2022, the polyimide film layer is
patterned by a patterning process, thereby forming the insu-
lating base 7 and the via hole 8. For example, the cross-section
of the insulating base in the vertical direction, after being
patterned, is in an inverted trapezoid shape, i.c., the area of the
cross section of the insulating base 7 in the horizontal direc-
tion increases gradually from bottom up. For example, in the
direction parallel to the base substrate surface, the insulating
base 7 can be in a rectangular shape. The cross-section of the
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insulating base 7 which is perpendicular to the surface of the
base substrate and perpendicular to one side of the above
rectangle is in an inverted trapezoid shape. That is, the cross-
section of the insulating base 7 along the thickness direction
has an inverted trapezoid shape. The base side of the inverted
trapezoid near the base substrate has a size smaller than that of
the base side distal from the base substrate.

[0098] Tt should be explained that the insulating base 7 in
FIG. 11 partially covers the thin film transistor 2, and the
upper surface of the insulating base 7 comprises a predeter-
mined region 9 and a peripheral region 10 surrounding the
predetermined region 9.

[0099] Step 203: forming a first electrode on the predeter-
mined region.
[0100] FIG. 13 is a schematic diagram of the cross section

of the first electrode formed on the predetermined region of
the insulating base and in the via hole in embodiment 2, and
FIG. 14 is a structural view of the insulating base and the first
electrode in FIG. 13. As illustrated in FIGS. 13 and 14, a layer
of indium tin oxide (chemical formula ITO) film is formed in
the via hole 8 and on the insulating base 7 by the plating
technology, and the ITO film layer is patterned using a pat-
terning process to form the first electrode 3. The first electrode
3 is located within the via hole 8 and on the predetermined
region 9 of the insulating base 7.

[0101] Itshouldbe explained thatthe predetermined region
9 does not contact the edge of the upper surface of the insu-
lating base 7, and the area ratio p of the area of the upper
surface of the insulating base 7 and the area of the predeter-
mined region 9 (area of the upper surface of the first electrode
3) has a range of 1.0<p=<3.0. In some embodiments, the range
of the area ratio p is 1.2<p=2.0. The setting of the range of the
area ratio p will be described in details in the following.

[0102] Step 204: conducting a surface treatment to the
upper surface of the first electrode and the upper surface of the
insulating base which is not covered by the first electrode, so
that the upper surface of the first electrode is Iyophilic, and the
upper surface of the insulating base which is not covered by
the first electrode is lyophobic.

[0103] The process of the step 204 is identical with the
process of the step 102 in the first embodiment, for the details,
please refer to the description of step 102 in the above first
embodiment, which is not described herein.

[0104] Step 205: forming an electroluminescent material
solution in the via hole and on the first electrode by an ink-jet
method.

[0105] FIG. 15 is a schematic diagram of a cross-section of
the electroluminescent material solution formed within the
via hole and on the first electrode by the ink-jet method in
embodiment 2, and FIG. 16 is an amplification view of the
structure A in FIG. 15. As illustrated in FIGS. 15 and 16, in
step 205, the electroluminescent material solution 5 is formed
within the via hole 8 and on the first electrode 3 by the ink-jet
method. As the upper surface of the first electrode 3 is lyo-
philic and the upper surface of the insulating base 7 which is
not covered by the first electrode 3 is lyophobic, the electrolu-
minescent material solution 5 can generate appropriate accu-
mulation on the upper surface of the first electrode 3. The
contact angle between the electroluminescent material solu-
tion 5 and the first electrode 3 is 0. The contact angle 0
between the electroluminescent material solution 5 and the
first electrode 3 can be less than or equal to 40° by controlling
the lyophilicity of the upper surface of the first electrode 3 and
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the lyophobicity of the upper surface of the insulating base 7
which is not covered by the first electrode 3.

[0106] Inaddition, asthe upper surface of the first electrode
3 is lyophilic, the electroluminescent material solution 5 can
have good invasion within the via hole, thereby preventing
bubbles in the corners of the via hole 8. In addition, as the
insulating base surrounding the first electrode 3 is Iyophobic,
the solution flow from the first electrode 3 to the peripheral
insulating base is blocked.

[0107] Of course, the cross-section of the above insulating
base 7in the present embodiment is disposed to be an inverted
trapezoid shape. If any droplets are dropped to the edge of the
insulating base, as the gas-solid interface tension will be
parallel to the side of the inverted trapezoid and then deflect
toward the interior of the base, then in order to counteract the
horizontal component of the solid-liquid interface tension
and the gas-solid interface tension, the liquid-gas interface
tension needs to deflect away from the base, thereby causing
the increasing of the contact angle. Thus, even ifthe electrolu-
minescent material solution 5 is dropped to the edge of the
insulating base 7, overflow of the ink will be further prevented
as the angle (contact angle) between the edge of the insulating
base 7 and the organic electroluminescent material solution is
over large.

[0108] The following is a detailed description to the setting
of the range of the area ratio p. During setting the range of the
area ratio p in step 103, considering that the periphery of the
first electrode 3 needs to have a lyophobic surface, the area of
the predetermined region 9 (the area of the upper surface of
the first electrode 3) needs to be less than the area of the upper
surface of the insulating base 7, and then the area ratio p of the
area of the upper surface of the insulating base 7 to the area of
the predetermined region 9 should be larger than 1. Mean-
while, in order to ensure the effective light emitting area
(equal to the area of the predetermined region 9) of the elec-
troluminescent device, the area of the predetermined region 9
cannot be too small, and as an optional solution of the present
embodiment, the area of the predetermined region 9 at least
occupies one third of the area of the upper surface of the entire
insulating base 7, 1.e., the area ratio p of the area of the upper
surface of the insulating base 7 to the area of the predeter-
mined region 9 is less than or equal to 3. Of course, as some
embodiments of the present invention, the area ratio p has a
range of 1.2=p=2.0.

[0109] Step 206: conducting a drying treatment to the elec-
troluminescent material solution to form the electrolumines-
cent layer.

[0110] FIG. 17 is a schematic diagram of the cross-section
of the electroluminescent layer formed by conducting the
drying treatment to the electroluminescent material solution
in the second embodiment. As illustrated in FIG. 17, the
electroluminescent layer 6 is formed on the first electrode 3
by conducting a drying treatment to the electroluminescent
material solution 5. In the present embodiment, during con-
ducting the drying treatment to the electroluminescent mate-
rial solution 5, as the side surface of the electroluminescent
material solution 5 does not contact any structure, the elec-
troluminescent layer 6 formed by the drying process will not
have the problems of “depression” or “protrusion” in the prior
art. It should be explained that the electroluminescent layer 6
formed in step 206 has a uniform thickness in the regions
except the thickness in the via hole 8 which is relatively large,
and when the electroluminescent layer 6 emits light, as the
cross-section of the via hole 8 is much smaller than the area of
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the upper surface of the entire electroluminescent layer 6, the
non-uniform light emission at the via hole will not affect the
light emission effect of the entire electroluminescent layer 6,
and then the surface of the electroluminescent layer 6 can also
generate light with uniform color.

[0111] Step 207: forming a second electrode on the elec-
troluminescent layer.

[0112] FIG. 18 is a schematic diagram of a cross-section of
the second electrode formed on the electroluminescent layer
in embodiment 2. As illustrated in FIG. 18, a layer of conduc-
tive film is formed on the electroluminescent layer 6 by a
plating technology, and then the conductive film is patterned
by a patterning process to form a second electrode 11. The
material of the conductive layer can be conductive materials
such as silver, magnesium, alloy of magnesium and silver.
Under the function of the first electrode 3 and the second
electrode 11, the electroluminescent layer 6 can emit light.
[0113] It should be explained that the situation that the
predetermined region 9in FIG. 7 is in a rectangular shape will
not limit technical solution of the present invention, and in the
present invention, the predetermined region 9 can be other
patterns, for example, circle, triangular, polygon and etc.
[0114] Compared with the organic electroluminescent
device in the prior art, the electroluminescent layer of the
organic electroluminescent device in the embodiment has a
more uniform thickness, thus, the organic electroluminescent
device can generate light with uniform color, and then the
performance of the organic electroluminescent device is
improved.

Third Embodiment

[0115] The third embodiment of the present invention pro-
vides an electroluminescent device, and referring to FIG. 8,
the electroluminescent device comprises: an insulating base
7, a first electrode 3, an electroluminescent layer 6 and a
second electrode 11. The upper surface of the insulating base
is a plane, the first electrode is formed on the predetermined
region of the insulating base, the upper surface of the first
electrode is lyophilic, the upper surface of the insulating base
which is not covered by the first electrode is lyophobic, the
electroluminescent layer is formed on the first electrode and
the second electrode is formed on the electroluminescent
layer.

[0116] The electroluminescent device provided by the
present embodiment can be manufactured by the manufac-
turing method of the electroluminescent device provided by
the first embodiment, and for the specific process, please refer
to the description in the above embodiment, which is not
described herein anymore.

[0117] The third embodiment of the present invention pro-
vides an organic electroluminescent device in which the elec-
troluminescent layer has a uniform thickness, thus, the
organic electroluminescent device can generate light with
uniform color, thereby improving the performance of the
organic electroluminescent device.

Fourth Embodiment

[0118] The fourth embodiment of the present invention
provides an organic electroluminescent device, and referring
to FIG. 18, the organic electroluminescent device comprises:
a base substrate 1, a thin film transistor 2, an insulating base
7, a first electrode 3, an electroluminescent layer 6 and a
second electrode 11. The thin film transistor 2 is formed on
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the base substrate 1, the insulating base 7 is formed on the
base substrate 1 and the thin film transistor 2, a via hole 8 is
formed in the position of the insulating base 7 corresponding
to the drain electrode of the thin film transistor 2, the first
electrode is formed within the via hole 8 and on the predeter-
mined region of the insulating base 7, the upper surface of the
first electrode is lyophilic, and the upper surface of the insu-
lating base which is not covered by the first electrode is
lyophobic, the electroluminescent layer 6 is formed on the
first electrode 3, and the second electrode 11 is formed on the
electroluminescent layer 6.

[0119] Optionally, the ratio p of the area of the upper sur-
face of the insulating base 7 to the area of the predetermined
region has a range of 1.0<p=3.0. Further preferably, the range
of the area ratio p is 1.2<p=2.0.

[0120] Optionally, the cross-section of the insulating base 7
is an inverted trapezoid shape.

[0121] Optionally, the material of the insulating base 7 is
polyimide.
[0122] Optionally, the insulating base 7 has a thickness d in

arange of 2 um=d=<10 pm.

[0123] It should be explained that the electroluminescent
device provided by the present embodiment can be manufac-
tured by the manufacturing method of the organic electrolu-
minescent device provided by the second embodiment, and
for the specific process, please refer to the description in the
above embodiment, which is not described herein anymore.
[0124] The fourth embodiment of the present invention
provides an organic electroluminescent device in which the
electroluminescent layer has a uniform thickness, thus, the
organic electroluminescent device can generate light with
uniform color, thereby improving the performance of the
organic electroluminescent device.

Fifth Embodiment

[0125] FIG. 19 is a schematic diagram of a cross-section of
an organic electroluminescent device provided in the fifth
embodiment of the present invention. As illustrated in FIG.
19, the organic electroluminescent device comprises: a base
substrate 1, a thin film transistor 2, an insulating base 7, a first
electrode 3, an electroluminescent layer 6 and a second elec-
trode 11, wherein the thin film transistor 2 is formed on the
base substrate 1, the insulating base 7 is formed on the base
substrate 1 and the thin film transistor 2, a viahole 8 is formed
in the position of the insulating base 7 corresponding to the
drain electrode of the thin film transistor 2, the first electrode
is formed within the via hole 8 and on the predetermined
region of the insulating base 7, the upper surface of the first
electrode is lvophilic, and the upper surface of the insulating
base 7 which is not covered by the first electrode 3 is lyopho-
bic, the electroluminescent layer 6 is formed on the first
electrode 3 and the second electrode 11 is formed on the
electroluminescent layer 6. In the fifth embodiment of the
present invention, the first electrode 3 is an anode of the
electroluminescent device, and the second electrode 11 is a
cathode of the electroluminescent device.

[0126] Optionally, the electroluminescent device further
comprises: a hole injection layer 12 and an electron injection
layer 15, the hole injection layer 12 is formed between the first
electrode 3 and the electroluminescent layer 6, the electron
injection layer 15 is formed between the second electrode 11
and the electroluminescent layer 6, the hole injection layer 12
is used to improve the amount of holes transferring from the
first electrode 3 to the electroluminescent layer 6, and the
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electron injection layer 15 is used to improve the amount of
the electrons transferring from the second electrode 11 to the
electroluminescent layer 6. The amounts of the electrons and
holes in the electroluminescent layer 6 can be effectively
increased by disposing the hole injection layer 12 and the
electron injection layer 15 in the present embodiment,
thereby improving the combination ratio of the electrons to
the holes and further improving the light emission efficiency
of the electroluminescent layer 6.

[0127] Furthermore optionally, the electroluminescent
device further comprises: an electron blocking layer 13 and a
hole blocking layer 14, the electron blocking layer 13 is
formed between the hole injection layer 12 and the electrolu-
minescent layer 6, the hole blocking layer 14 is formed
between the electron injection layer 15 and the electrolumi-
nescent layer 6, the electron blocking layer 13 is used to block
transferring of electrons in the electroluminescent layer 6 to
the first electrode 3, thereby ensuring the amount of the elec-
trons in the electroluminescent layer 6; the hole blocking
layer 14 is used to block the transferring of holes in the
electroluminescent layer 6 to the second electrode 11, thereby
ensuring the amount of the holes in the electroluminescent
layer 6. The amounts of the electrons and the holes in the
electroluminescent layer 6 can be increased effectively by
disposing the electron blocking layer 13 and the hole block-
ing layer 14 in the present embodiment, thereby improving
the combination ratio of the electrons to the holes and further
improving the light emission efficiency of the electrolumi-
nescent layer.

[0128] The fifth embodiment of the present invention pro-
vides an organic electroluminescent device in which the elec-
troluminescent layer has a uniform thickness, thus the organic
electroluminescent layer can generate light with uniform
color, thereby effectively improving the performance of the
organic electroluminescent layer.

Sixth Embodiment

[0129] The sixth embodiment of the present invention pro-
vides a display device, the display device comprises the
organic electroluminescent device, the organic electrolumi-
nescent device can adopt the organic electroluminescent
device provided by any one of the above third embodiment to
fifth embodiment, the display device can be a product or a part
having a display function, such as a display panel, a mobile
phone, a tablet computer, a TV, a display, a notebook com-
puter, a digital photo frame and a navigator.

[0130] The sixth embodiment of the present invention pro-
vides a display device which comprises the electrolumines-
cent device provided by the above third embodiment and/or
fourth embodiment and/or fifth embodiment, and as the elec-
troluminescent device can generate uniform light, the display
device can display stable pixels, thereby improving the dis-
play effect of the display device.

[0131] Described above are just exemplary embodiments
of the present invention, which are not intended to restrict the
scope of protection of the present invention, and the scope of
protection of the present invention shall be determined by the
appended claims.

[0132] The present application claims the priority of the
Chinese patent application No. 201410426332.6, filed on
Aug. 26, 2014, and the disclosure of Chinese patent applica-
tion is incorporated herein on its entirety as a part of the
present application.
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1. A method of manufacturing an organic electrolumines-
cent device, comprising:

forming a first electrode on a predetermined region of an

insulating base;

conducting a surface treatment to an upper surface of the

first electrode and an upper surface of the insulating base
which is not covered by the first electrode, so that the
upper surface of the first electrode is lyophilic, and the
upper surface of the insulating base which is not covered
by the first electrode is lyophobic;

forming an electroluminescent layer on the first electrode;

and

forming a second electrode on the electroluminescent

device.

2. The method of manufacturing the organic electrolumi-
nescent device according to claim 1, wherein, forming the
electroluminescent layer on the first electrode comprises:

forming an electroluminescent material solution on the

first electrode by an ink-jet method; and

conducting a drying treatment to the electroluminescent

material solution to form the electroluminescent layer.

3. The method of manufacturing the organic electrolumi-
nescent device according to claim 1, wherein, the surface
treatment is a plasma treatment.

4. The method of manufacturing the organic electrolumi-
nescent device according to claim 3, wherein, the plasma
treatment has the following process condition:

areaction pressure is a normal pressure, and a reaction gas

is carbon tetrafluoride.

5. The method of manufacturing the organic electrolumi-
nescent device according to claim 2, wherein, a contact angle
between the electroluminescent material solution and the first
electrode is less than or equivalent to 40°.

6. The method of manufacturing the organic electrolumi-
nescent device according to claim 1, wherein, a cross-section
of the insulating base along a thickness direction has an
inverted trapezoid shape.

7. The method of manufacturing the organic electrolumi-
nescent device according to claim 1, wherein, the insulating
base has a material of polyimide.

8. The method of manufacturing the organic electrolumi-
nescent device according to claim 1, prior to forming the first
electrode on the insulating base, further comprising:

forming a thin film transistor on a base substrate;

forming the insulating base on the base substrate and the
thin film transistor, the insulating base being formed
with a via hole therein at a position corresponding to a
drain electrode of the thin film transistor,

wherein, forming the first electrode on the insulating base

comprises:

forming the first electrode on the upper surface of the

insulating base and in the via hole, and the first electrode
being electrically connected to the drain electrode via
the via hole.

9. The method of manufacturing the organic electrolumi-
nescent device according to claim 8, wherein, forming the
insulating base on the base substrate and the thin film tran-
sistor comprises:
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forming an insulating base material on the insulating base
and the thin film transistor; and

conducting a patterning process to the insulating base
material to form the insulating base and the via hole.

10. An organic electroluminescent device, comprising:

an insulating base;

a first electrode, formed on a predetermined region of the
insulating base, wherein an upper surface of the first
electrode is lyophilic and an upper surface of the insu-
lating base which is not covered by the first electrode is
lyophobic;

an electroluminescent layer, formed on the first electrode;
and

a second electrode, formed on the electroluminescent
layer.

11. The organic electroluminescent device according to
claim 10, further comprising: a thin film transistor formed on
the base substrate;

wherein, the insulating base is formed on the base substrate
and the thin film transistor and a via hole is formed in the
insulating base at a position corresponding to a drain
electrode of the thin film transistor.

12. The organic electroluminescent device according to
claim 10, wherein, the upper surface of the insulating base is
aplane.

13. The organic electroluminescent device according to
claim 10, wherein, the insulating base has a thickness d in a
range of 2 pm=d<10 pum.

14. The organic electroluminescent device according to
claim 10, wherein, an area ratio p of an area of the upper
surface of the insulating base to an area of the predetermined
region has a range of 1.0<p<3.0.

15. The organic electroluminescent device according to
claims 14, wherein, the area ratio p has a range of 1.2=p=2.0.

16. The organic electroluminescent device according to
claim 10, wherein, a cross-section of the insulating base along
a thickness direction has an inverted trapezoid shape.

17. The organic electroluminescent device according to
claim 10, wherein, the insulating base has a material of poly-
imide.

18. The organic electroluminescent device according to
claim 10, further comprising: a hole injection layer and an
electron injection layer, and the hole injection layer is formed
between the first electrode and the electroluminescent layer,
and the electron injection layer is formed between the second
electrode and the electroluminescent layer.

19. The organic electroluminescent device according to
claim 18, further comprising: an electron blocking layer and
a hole blocking layer, and the electron blocking layer is
formed between the hole injection layer and the electrolumi-
nescent layer, and the hole blocking layer is formed between
the electron injection layer and the electroluminescent layer.

20. A display device, comprising the organic electrolumi-
nescent device according to claim 10.
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