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(57) ABSTRACT

There are provided an OLED device, an OLED display
apparatus and a preparation method for an OLED device.
The OLED device includes a pixel defining layer on a base
substrate and an organic light-emitting functional layer in
opening regions of the pixel defining layer, and further
includes a first auxiliary electrode layer and a second
auxiliary electrode layer which are arranged on the same
layer The first auxiliary electrode layer and the second
auxiliary electrode layer are arranged between the pixel
defining layer and the base substrate, and an electric field
can be formed between the first auxiliary electrode layer and
the second auxiliary electrode layer. Organic light-emitting
molecules in the organic light-emitting material are arranged
directionally under the action of the electric field.
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301

Forming a first auxiliary electrode layer and a second auxiliary [
electrode layer on a base substrate through a one-time

patterning process

Y 302

Forming a pixel defining layer on the first auxiliary electrode [

layer and the second auxiliary electrode layer through the one-
time patterning process

Y 303
Ink-jet printing an organic light-emitting material in the [

opening regions of the pixel defining layer and drying the

organic light-emitting material

l 304

Loading an electrical signal to the first auxiliary electrode layer
and the second auxiliary electrode layer so as to enable organic
light-emitting molecules in the organic light-emitting material
to be arranged directionally under the action of an electric field
formed by the first auxiliary electrode layer and the second

auxiliary electrode layer

FIG. 3
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OLED DEVICE, OLED DISPLAY APPARATUS
AND PREPARATION METHOD FOR OLED
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a 371 of PCT Patent Application
Serial No. PCT/CN2018/089990, filed on Jun. 5, 2018,
which claims priority of Chinese Patent Application No.
201710494714.6, filed on Jun. 26, 2017 and titled “OLED
Device, OLED Display Apparatus and Preparation Method
for OLED Device”, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to an OLED device,
an OLED display apparatus and a preparation method for an
OLED device.

BACKGROUND

[0003] In the development of OLEDs (organic light-emit-
ting diode) technologies for more than 30 years, men mainly
focused on the synthesis of novel materials at the very
beginning and later on the innovation of OLED device
structures, which greatly promotes the performance
improvement of OLED devices and the commercialization
of OLEDs. The light-emitting material in the OLED device
is usually an organic thin film composed of polymers or
organic light-emitting molecules. However, no matter the
organic thin film is composed of polymers or organic
light-emitting molecules, the performance of current OLED
devices is basically based on the light-emitting property of
a single molecule. The organic light-emitting molecules in
the organic thin film in the OLED device generally exist in
an amorphous form. The amorphous organic light-emitting
molecules have better surface smoothness in nanometer size
and are easy to control in thickness and thus have no special
restrictions on the material of the bottom layer. In addition,
the preparation process is simple.

SUMMARY

[0004] Embodiments of the present disclosure provide an
OLED device, an OLED display apparatus and a preparation
method for an OLED device.

[0005] At least one embodiment of the present disclosure
provides an OLED device, comprising a pixel defining layer,
an organic light-emitting functional layer and an auxiliary
electrode layer on a base substrate, wherein the organic
light-emitting functional layer is in opening regions of the
pixel defining layer and comprises an organic light-emitting
material in which organic light-emitting molecules are direc-
tionally arranged; the auxiliary electrode layer is configured
to form an electric field in the opening regions which enables
the organic light-emitting molecules in the organic light-
emitting material to be directionally arranged, and the
organic light-emitting material is prepared through a wet
process.

[0006] In an implementation of the embodiments of the
present disclosure, the directional arrangement is parallel to
the base substrate.

[0007] In an implementation of the embodiments of the
present disclosure, the auxiliary electrode layer comprises a
first auxiliary electrode layer and a second auxiliary elec-
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trode layer; wherein the first auxiliary electrode layer and
the second auxiliary electrode layer are on the same layer
and are encapsulated by the pixel defining layer to be
between the pixel defining layer and the base substrate.
[0008] In an implementation of the embodiments of the
present disclosure, the first auxiliary electrode layer and the
second auxiliary electrode layer are configured to be con-
nected with a positive pole and a negative pole of a DC
power supply respectively.

[0009] In an implementation of the embodiments of the
present disclosure, the first auxiliary electrode layer and the
second auxiliary electrode layer are led out from different
side edges of the base substrate respectively to be connected
with the positive pole and the negative pole of the DC power
supply.

[0010] In an implementation of the embodiments of the
present disclosure, the pixel defining layer has a plurality of
opening regions arranged in a matrix; each of the first
auxiliary electrode layer and the second auxiliary electrode
layer comprises a plurality of strip-shaped electrodes
arranged in parallel; the strip-shaped electrodes in the first
auxiliary electrode layer and the strip-shaped electrodes in
the second auxiliary electrode layer are alternately arranged
at intervals, and the strip-shaped electrodes are arranged in
one of the following two ways: one strip-shaped electrode is
arranged between two adjacent rows of opening regions, and
one strip-shaped electrode is arranged between two adjacent
columns of opening regions.

[0011] Exemplarily, the auxiliary electrode layer is made
of one of the following materials: aluminium, molybdenum,
neodymium and silver, and or an alloy formed by at least
two of: aluminium, molybdenum, neodymium and silver.
[0012] In the present embodiments, the OLED device
further comprises a first electrode layer and a second elec-
trode layer, wherein the first electrode layer is between the
organic light-emitting functional layer and the base substrate
and is spaced apart from the auxiliary electrode layer, and
the second electrode layer is on the organic light-emitting
functional layer.

[0013] Exemplarily, the first electrode layer is one of an
anode layer and a cathode layer, and the second electrode
layer is the other one of the anode layer and the cathode
layer.

[0014] At least one embodiment of the present disclosure
provides an OLED display apparatus, comprising an OLED
device mentioned above.

[0015] At least one embodiment of the present disclosure
provides a preparation method for an OLED device for
preparing the OLED device mentioned above. The method
comprises: forming an auxiliary electrode layer and a pixel
defining layer on a base substrate; preparing an organic
light-emitting material in opening regions of the pixel defin-
ing layer through a wet process, and forming an electric field
which enables organic light-emitting molecules in the
organic light-emitting material to be arranged directionally
in the opening regions of the pixel defining layer through the
auxiliary electrode layer.

[0016] Exemplarily, forming the auxiliary electrode layer
and the pixel defining layer on the base substrate comprises:
forming a first auxiliary electrode layer and a second aux-
iliary electrode layer on the base substrate through a one-
time process, wherein the auxiliary electrode layer com-
prises the first auxiliary electrode layer and the second
auxiliary electrode layer; and forming the pixel defining
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layer on the first auxiliary electrode layer and the second
auxiliary electrode layer through a one-time process,
wherein both the first auxiliary electrode layer and the
second auxiliary electrode layer are encapsulated by the
pixel defining layer to be between the pixel defining layer
and the base substrate.

[0017] Exemplarily, forming the electric field which
enables organic light-emitting molecules in the organic
light-emitting material to be arranged directionally in the
opening regions of the pixel defining layer through the
auxiliary electrode layer comprises: connecting the first
auxiliary electrode layer and the second auxiliary electrode
layer with a positive pole and a negative pole of a DC power
supply respectively and turning on the DC power supply.
[0018] In the present embodiments, before forming the
pixel defining layer on the first auxiliary electrode layer and
the second auxiliary electrode layer through the one-time
patterning process, the method further comprises: forming a
first electrode layer on the base substrate through the one-
time patterning process, wherein the first electrode layer is
spaced apart from the first auxiliary electrode layer and the
second auxiliary electrode layer respectively.

[0019] In the present embodiments, the method further
comprises: drying the organic light-emitting material; and
forming the electric field which enables organic light-emit-
ting molecules in the organic light-emitting material to be
arranged directionally in the opening regions of the pixel
defining layer through the auxiliary electrode layer com-
prises: loading an electrical signal to the auxiliary electrode
layer after the organic light-emitting material is dried for a
pre-set time duration, to generate the electric field in the
opening regions of the pixel defining layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1is a top view of an OLED device according
to an embodiment of the present disclosure;

[0021] FIG. 2 is a sectional view of an OLED device
according to an embodiment of the present disclosure; and
[0022] FIG. 3 is a flow chart of a preparation method for
an OLED device according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0023] To describe the principle and advantages of the
present disclosure more clearly, the embodiments of the
present disclosure will be further described in detail below
with reference to the accompanying drawings.

[0024] However, in the traditional view, the organic light-
emitting molecules in the organic thin film in an OLED
device must be amorphous, that is, the molecular orientation
is random and isotropous, such that the uniformity of the
organic thin film can be ensured and then the performance
of the OLED device is ensured.

[0025] In recent years, with the intensive research on
organic semiconductors and the increasing attention to the
intermolecular interaction, it has been found that the existing
form and specific orientation of the organic light-emitting
molecules in the organic thin film have an obvious influence
on the performance of OLED devices, which is significantly
different from the traditional view. When the organic light-
emitting molecules are in a certain specific orientation, they
can enhance the light-emitting efficiency of the OLED
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device or increase the mobility of carriers and thereby
improve the performance, such as power efficiency or set-
vice life.

[0026] In the related art, the orientation of the organic
light-emitting molecules is generally achieved by control-
ling the temperature of a substrate or the selection of a
solvent. For example, during vacuum evaporation, the ori-
entation arrangement of the organic light-emitting mol-
ecules is adjusted by controlling the temperature of the
substrate. However, this orientation method for organic
light-emitting molecules is usually applicable for OLED
devices prepared through a vacuum evaporation process
only rather than OLED devices prepared through wet pro-
cesses such as ink-jet printing.

[0027] FIG. 1is a top view of an OLED device according
to an embodiment of the present disclosure, and FI1G. 2 is a
sectional view of an OLED device according to an embodi-
ment of the present disclosure. As shown in FIGS. 1 and 2,
the OLED device provided in the embodiments of the
present disclosure includes a pixel defining layer 1 and an
organic light-emitting functional layer 2 formed on a base
substrate (not shown in the figure). In the embodiments of
the present disclosure, by way of example, the OLED device
is an OLED device prepared through a wet process. There-
fore, the organic light-emitting functional layer 2 includes an
organic light-emitting material 21 prepared through a wet
process, and the organic light-emitting molecules in the
organic light-emitting material 21 are directionally arranged.
The pixel defining layer 1 has a plurality of opening regions
11 arranged in a matrix. The various opening regions 11 are
in one-to-one correspondence with the sub-pixels of the
OLED device respectively. The organic light-emitting func-
tional layer 2 is in the opening region 11 of the pixel defining
layer 1.

[0028] FIG. 1 shows a cross-section diagram of the open-
ing region 11 in the vertical plane. In this direction, the shape
of the opening region 11 may be an inverted trapezoidal as
shown in the figure, and may be a rectangular, etc. The above
description of the shape of the opening region 11 is exem-
plary only. In other embodiments, the cross-section shape
and the opening shape of the opening region 11 may also be
in other implementations.

[0029] With reference to FIGS. 1 and 2, the OLED device
further includes an auxiliary electrode layer on the base
substrate, and the auxiliary electrode layer includes a first
auxiliary electrode layer 3 and a second auxiliary electrode
layer 4. The first auxiliary electrode layer 3 and the second
auxiliary electrode layer 4 are arranged on the same layer
and are arranged between the pixel defining layer 1 and the
base substrate. That is, the pixel defining layer 1 covers the
first auxiliary electrode layer 3 and the second auxiliary
electrode layer 4, and the first auxiliary electrode layer 3 and
the second auxiliary electrode layer 4 are encapsulated by
the pixel defining layer 1 to be between the pixel defining
layer 1 and the base substrate. The first auxiliary electrode
layer 3 and the second auxiliary electrode layer 4 can form
an electric field in the opening region 11 of the pixel defining
layer 1 when the organic light-emitting material is prepared,
so as to enable organic light-emitting molecules in the
organic light-emitting material 21 to be arranged direction-
ally under the action of the electric field.

[0030] The wet processes include, but are not limited to,
processes such as ink-jet printing and spin coating for
preparing the organic light-emitting material with a solution.
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[0031] The OLED device may be an AMOLED (active-
matrix organic light-emitting diode) device and may also be
a PMOLED (passive matrix organic light-emitting diode)
device. When the OLED device is an AMOLED device, the
first auxiliary electrode layer 3 and the second auxiliary
electrode layer 4 are indirectly arranged on the base sub-
strate, and a thin film transistor is further arranged between
the base substrate and each of the first auxiliary electrode
layer 3 and the second auxiliary electrode layer 4. When the
OLED device is a PMOLED device, the first auxiliary
electrode layer 3 and the second auxiliary electrode layer 4
are directly arranged on the base substrate.

[0032] The OLED device provided in the embodiments of
the present disclosure includes the pixel defining layer 1
formed on the base substrate and the organic light-emitting
functional layer 2 in the opening region 11 of the pixel
defining layer 1, and further includes the first auxiliary
electrode layer 3 and the second auxiliary electrode layer 4
which are arranged on the same layer. The first auxiliary
electrode layer 3 and the second auxiliary electrode layer 4
are located between the pixel defining layer 1 and the base
substrate, and an electric field can be formed between the
first auxiliary electrode layer 3 and the second auxiliary
electrode layer 4. The organic light-emitting molecules of
the organic light-emitting material 21 in the organic light-
emitting functional layer 2 are arranged directionally under
the action of the electric field. For the OLED device pre-
pared through wet processes such as ink-jet printing, the
present disclosure provides a new solution for organic
light-emitting molecule orientation, that is, orientation
arrangement of the organic light-emitting molecules is
achieved through the electric field. Therefore, the carrier
transport rate may be increased, and the hole transport rate
matches with the electron transport rate, thereby improving
the light-emitting efficiency and prolonging the service life
of the OLED device.

[0033] Exemplarily, the first auxiliary electrode layer 3 is
configured to be connected with the positive pole of a DC
power supply 5, and the second auxiliary electrode layer 4
is configured to be connected with the negative pole of the
DC power supply 5. The first auxiliary electrode layer 3 and
the second auxiliary electrode layer 4 are led out from
different ends of the base substrate and are connected with
the positive pole and the negative pole of the external DC
power supply 5 respectively. Here, different ends refer to
different side edges of the base substrate, for example, the
opposite two side edges. With such a design, the leads of the
two auxiliary electrode layers do not need to be led out from
the same end, such that wiring arrangement is easy when the
two auxiliary electrode layers are connected with the DC
power supply. The first auxiliary electrode layer 3 and the
second auxiliary electrode layer 4 can enable the organic
light-emitting molecules in the organic light-emitting mate-
rial 21 to be horizontally arranged. The arrangement direc-
tion of the organic light-emitting molecules in the organic
light-emitting material 21 is basically consistent with the
direction of the electric field, that is, the arrangement
direction of the organic light-emitting molecules remains
parallel to the plane of the pixel electrode (namely, remains
parallel to the plane of the base substrate), so that horizontal
orientation of the organic light-emitting molecules is
achieved. Compared with the existing random orientation of
the organic light-emitting molecules, this horizontal orien-
tation improves the light-emitting efficiency and increases
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the mobility of carriers, thereby improving the light-emitting
efficiency and prolonging the service life of the OLED
device. Here, the organic light-emitting molecules being
parallel to the plane of the base substrate refers to that the
n-electron conjugate plane in the organic light-emitting
molecules is parallel to the plane of the base substrate.
[0034] With reference to FIG. 1, each of the first auxiliary
electrode layer 3 and the second auxiliary electrode layer 4
includes a plurality of strip-shaped electrodes arranged in
parallel, and the strip-shaped electrodes in the first auxiliary
electrode layer 3 and the strip-shaped electrodes in the
second auxiliary electrode layer 4 are alternately arranged at
intervals. For example, the strip-shaped electrode in the first
auxiliary electrode layer 3, the strip-shaped electrode in the
second auxiliary electrode layer 4, the strip-shaped electrode
in the first auxiliary electrode layer 3, and the strip-shaped
electrode in the second auxiliary electrode layer 4 are shown
sequentially from right to left in FIG. 1, and the strip-shaped
electrodes are arranged parallel to each other. In the OLED
device, one strip-shaped electrode is arranged between two
adjacent rows of opening regions or two adjacent columns of
opening regions. As shown in FIG. 1, one strip-shaped
electrode is arranged between two adjacent columns of
opening regions, and the length direction of the strip-shaped
electrode is parallel to the direction of one column of
opening regions.

[0035] Exemplarily, the first auxiliary electrode layer 3
and the second auxiliary electrode layer 4 are made of a
highly-conductive material which may be aluminium,
molybdenum, neodymium or silver, or an alloy containing at
least two of aluminium, molybdenum, neodymium and
silver.

[0036] In this embodiment, as shown in FIG. 2, the OLED
device further includes a first electrode layer 6. The first
electrode layer 6 is between the organic light-emitting
functional layer 2 and the base substrate, and is spaced apart
from the first auxiliary electrode layer 3 and the second
auxiliary electrode layer 4 respectively. As shown in FIG. 2,
the first electrode layer 6 is spaced apart from the first
auxiliary electrode layer 3 and the second auxiliary electrode
layer 4 in the horizontal direction, thereby guaranteeing that
the first electrode layer 6 is insulated from the first auxiliary
electrode layer 3 and the second auxiliary electrode layer 4.
That is, the first electrode layer 6 is located in the opening
region of the pixel defining layer 1. The pixel defining layer
1 separates the first auxiliary electrode layer 3, the first
electrode layer 6 and the second auxiliary electrode layer 4
from each other. The pixel defining layer 1 is made of an
insulating material, so that the first auxiliary electrode layer
3 is insulated from the first electrode layer 6 and the first
electrode layer 6 is insulated from the second auxiliary
electrode layer 4.

[0037] The first electrode layer 6 may be a transparent
electrode which is made of indium tin oxide, indium zinc
oxide or the like.

[0038] In this embodiment, the OLED device further
includes a second electrode layer (not shown in the figure).
The second electrode layer is located at the side, away from
the first electrode layer 6, of the organic light-emitting
functional layer 2. That is, the organic light-emitting func-
tional layer 2 is clipped between the first electrode layer 6
and the second electrode layer. The organic light-emitting
functional layer 2 further includes a hole injection layer, a
hole transport layer, an electron transport layer and an
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electron injection layer. Here, the first electrode layer and
the second electrode layer are connected to the power source
voltage when the OLED operates, and generate electrons
and holes respectively. The electrons pass through the elec-
tron injection layer and the electron transport layer sequen-
tially to enter the organic light-emitting functional layer. The
holes pass through the hole injection layer and the hole
transport layer sequentially to enter the organic light-emit-
ting functional layer. The electrons and the holes recombine
in the organic light-emitting functional layer and emit light.
[0039] It should be noted that the first electrode layer 6
may be an anode layer and may also be a cathode layer.
When the first electrode layer 6 is an anode layer, the second
electrode layer is a cathode layer. When the first electrode
layer 6 is a cathode layer, the second electrode layer is an
anode layer. Since the anode layer needs to be connected
with the drain electrode of the thin film transistor on the base
substrate, in order to facilitate wiring, the first electrode
layer 6 may be an anode layer and the second electrode layer
may be a cathode layer, that is, the anode layer is more
adjacent to the thin film transistor on the base substrate. In
the embodiments of the present disclosure, description is
given by taking an example in which the first electrode layer
6 is an anode layer. As shown in FIG. 2, a hole injection
layer 22 and a hole transport layer 23 are sequentially
formed on the first electrode layer 6. The organic light-
emitting material 21 is arranged, as a light-emitting layer, on
the hole transport layer 23. An electron transport layer, an
electron injection layer and a second electrode layer are
further sequentially formed on the organic light-emitting
material 21. The hole injection layer 22, the hole transport
layer 23, the organic light-emitting material 21, the electron
transport layer, and the electron injection layer constitute the
organic light-emitting functional layer 2.

[0040] The embodiments of the present disclosure further
provide an OLED display apparatus which includes the
above OLED device. The detailed structure of the OLED
device is not described herein.

[0041] The OLED display apparatus provided in the pres-
ent disclosure includes the pixel defining layer formed on
the base substrate and the organic light-emitting functional
layer in the opening region of the pixel defining layer and
further includes the first auxiliary electrode layer and the
second auxiliary electrode layer which are arranged on the
same layer. The first auxiliary electrode layer and the second
auxiliary electrode layer are located between the pixel
defining layer and the base substrate, and the electric field
may be formed between the first auxiliary electrode layer
and the second auxiliary electrode layer. The organic light-
emitting molecules of the organic light-emitting material in
the organic light-emitting functional layer are arranged
directionally under the action of the electric field. For the
OLED device prepared through wet processes such as
ink-jet printing, the present disclosure provides a new solu-
tion for the organic light-emitting molecule orientation, that
is, the orientation arrangement of the organic light-emitting
molecules is achieved through the electric field. Therefore,
the carrier transport rate may be increased to match with the
electron transport rate, thereby improving the light-emitting
efficiency and prolonging the service life of the OLED
device.

[0042] The embodiments of the present disclosure further
provide a preparation method for an OLED device. The
method is used for preparing the OLED device as shown in
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FIGS. 1 and 2. The OLED device is prepared by using wet
processes. The wet process includes, but is not limited to,
ink-jet printing, spin-coating, etc., which are prepared
through solution. The following description is given by
taking an example in which the OLED device is prepared by
using ink-jet printing. Wit reference to FIGS. 1-3, the
method includes the following steps.

[0043] 1In step 301, a first auxiliary electrode layer and a
second auxiliary electrode layer are formed on a base
substrate through a one-time patterning process.

[0044] By taking the preparation method for the AMO-
LED device as an example, metal thin films of the first
auxiliary electrode layer 3 and the second auxiliary electrode
layer 4 are deposited on the base substrate on which a thin
film transistor is prepared The metal thin films are made of
a highly-conductive metal material, such as aluminium,
molybdenum, neodymium or silver, or an alloy containing at
least two of aluminium, molybdenum, neodymium and
silver. The metal thin film is coated with photoresist and then
exposure, developing and etching are performed by using a
mask plate to form the first auxiliary electrode layer 3 and
the second auxiliary electrode layer 4.

[0045] In step 302, a pixel defining layer is formed on the
first auxiliary electrode layer and the second auxiliary elec-
trode layer through the one-time patterning process.

[0046] Exemplarily, a resin material for preparing the
pixel defining layer 1 is deposited on the base substrate on
which the first auxiliary electrode layer 3 and the second
auxiliary electrode layer 4 are formed. The resin material is
coated with photoresist, and exposure, developing and etch-
ing are performed by using a mask plate to form the pixel
defining layer 1 having a plurality of opening regions 11
arranged in a matrix.

[0047] In step 303, an organic light-emitting material is
ink-jet printed in the opening regions of the pixel defining
layer and then the organic light-emitting material is dried.
[0048] Exemplarily, a three-color (red, green and blue)
organic light-emitting material 21 is injected into the open-
ing regions 11 through a micron-scale printing head, and the
substrate, on which the organic light-emitting material 21 is
printed, is transferred to a vacuum drying device for drying,
so that an organic light-emitting film layer with uniform
thickness is obtained.

[0049] Instep 304, an electrical signal is loaded to the first
auxiliary electrode layer and the second auxiliary electrode
layer so as to enable organic light-emitting molecules in the
organic light-emitting material to be arranged directionally
under the action of an electric field formed by the first
auxiliary electrode layer and the second auxiliary electrode
layer.

[0050] It should be noted that step 304 may be performed
when the organic light-emitting material 21 starts to be
dried. To save power and realize energy conservation and
consumption reduction, the electrical signal may also be
loaded to the first auxiliary electrode layer 3 and the second
auxiliary electrode 4 when the organic light-emitting film
layer in the opening regions 11 starts to become viscous after
the organic light-emitting material 21 has been dried for a
pre-set time duration, for example, at the end of the drying
process of the organic light-emitting material 21. The pre-set
time duration is related to the type and thickness of the
organic light-emitting material 21 and is usually a few
minutes.
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[0051] Exemplarily, the first auxiliary electrode layer 3
and the second auxiliary electrode layer 4 are configured to
be connected with the positive pole and the negative pole of
a DC power supply 5 respectively and the DC power supply
5 is turned on, so that a horizontal electric field is formed
between the first auxiliary electrode layer 3 and the second
auxiliary electrode layer 4. The organic light-emitting mol-
ecules in the organic light-emitting material 21 are arranged
horizontally under the action of the electric field.

[0052] It can be seen from above steps 301-304, for the
OLED device prepared through wet processes such as
ink-jet printing, the present disclosure provides a new solu-
tion for organic light-emitting molecule orientation scheme,
that is, the orientation arrangement of the organic light-
emitting molecules is achieved through the electric field.
Therefore, the carrier transport rate may be increased to
match with the electron transport rate, thereby improving the
light-emitting efficiency and prolonging the service life of
the OLED device.

[0053] Inthis embodiment, optionally, before step 302, the
method further includes the following step: forming a first
electrode layer 6 on the base substrate through the one-time
patterning process, wherein the first electrode layer 6 is
spaced apart from the first auxiliary electrode layer 3 and the
second auxiliary electrode layer 4 respectively, and keeps
disconnected. In step 302, the pixel defining layer 1 com-
pletely covers the first auxiliary electrode layer 3 and the
second auxiliary electrode layer 4 as well as the periphery of
the first electrode layer 6, such that the first electrode layer
6 is spaced apart from the first auxiliary electrode layer 3 and
the second auxiliary electrode layer 4 respectively through
the pixel defining layer 1. It should be noted that the
execution sequence of this step and step 301 is not limited.
The first electrode layer 6 may be a transparent electrode
which is made of indium tin oxide, indium zinc oxide or the
like. In this case, the step of preparing the first electrode
layer 6 is not performed simultaneously with step 301 and
may be performed before or after step 301.

[0054] Before step 303, the method may further include
the following steps: sequentially forming the hole injection
layer 22 and the hole transport layer 23 on the first electrode
layer 6 through the one-time patterning process and, drying
and annealing the hole injection layer 22 and the hole
transport layer 23 respectively. For example, the hole injec-
tion layer 22 and the hole transport layer 23 are sequentially
formed on the first electrode layer 6 through an ink-jet
printing method.

[0055] In step 303, the organic light-emitting material 21
is printed in the opening regions 11 of the pixel defining
layer 1 and the organic light-emitting material 21 is formed
on the hole transport layer 23.

[0056] In this embodiment, optionally, after step 304, the
method further includes the following steps; forming an
electron transfer layer and an electron injection layer
sequentially through the one-time patterning process on an
organic light-emitting film formed after the organic light-
emitting material 21 is dried; and forming a second electrode
layer on the base substrate, on which the electron injection
layer is formed through the one-time patterning process.
[0057] For the OLED device prepared through wet pro-
cesses such as ink-jet printing, the present disclosure pro-
vides an organic light-emitting molecule orientation tech-
nique. By arranging the first auxiliary electrode layer and the
second auxiliary electrode layer below the pixel defining
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layer, the first auxiliary electrode layer and the second
auxiliary electrode layer are connected with the positive pole
and the negative pole of the DC power supply respectively.
The organic light-emitting molecules are induced to be
arranged directionally by applying a direct-current electric
field at two sides of each pixel, thereby achieving the
purpose of molecule orientation. This solution is especially
suitable for molecule orientation of the OLED device pre-
pared through a solution. Thus, control over the carrier
transport rate and the organic light-emitting molecule ori-
entation is realized and the purpose of improving the effi-
ciency and performance of the OLED device is achieved.
[0058] The above description is only exemplary embodi-
ments of the present disclosure, and is not intended to limit
the present disclosure. Any modifications, equivalent
replacements, improvements and the like made within the
spirit and principles of the present disclosure should be
included within the scope of protection defined by the
appended claims of the present disclosure.

What is claimed is:

1. An OLED device, comprising a pixel defining layer, an
organic light-emitting functional layer and an auxiliary
electrode layer on a base substrate, wherein the organic
light-emitting functional layer is in opening regions of the
pixel defining layer and comprises an organic light-emitting
material in which organic light-emitting molecules are direc-
tionally arranged,

the auxiliary electrode layer is configured to form an

electric field in the opening regions which enables the
organic light-emitting molecules in the organic light-
emitting material to be directionally arranged, and the
organic light-emitting material is prepared through a
wet process.

2. The OLED device according to claim 22, wherein the
first auxiliary electrode layer and the second auxiliary elec-
trode layer are configured to be connected with a positive
pole and a negative pole of a DC power supply respectively.

3. The OLED device according to claim 2, wherein the
first auxiliary electrode layer and the second auxiliary elec-
trode layer are led out from different side edges of the base
substrate respectively to be connected with the positive pole
and the negative pole of the DC power supply.

4. (canceled)

5. The OLED device according to 4claim 22, wherein the
pixel defining layer has a plurality of opening regions
arranged in a matrix;

each of the first auxiliary electrode layer and the second

auxiliary electrode layer comprises a plurality of strip-
shaped electrodes arranged in parallel; the strip-shaped
electrodes in the first auxiliary electrode layer and the
strip-shaped electrodes in the second auxiliary elec-
trode layer are alternately arranged at intervals, and the
strip-shaped electrodes are arranged in one of the
following two ways:

one strip-shaped electrode is arranged between two adja-

cent rows of opening regions; and

one strip-shaped electrode is arranged between two adja-

cent columns of opening regions.

6. The OLED device according to claim 1, wherein the
auxiliary electrode layer is made of one of the following
materials:

aluminium, molybdenum, neodymium and silver, or an

alloy formed by at least two of: aluminium, molybde-
num, neodymium and silver.
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7. The OLED device according to claim 1, further com-
prising a first electrode layer and a second electrode layer,
wherein the first electrode layer is between the organic
light-emitting functional layer and the base substrate and is
spaced apart from the auxiliary electrode layer, and the
second electrode layer is on the organic light-emitting func-
tional layer.

8. The OLED device according to claim 7, wherein the
first electrode layer is one of an anode layer and a cathode
layer, and the second electrode layer is the other one of the
anode layer and the cathode layer.

9. An OLED display apparatus, comprising an OLED
device, wherein the OLED device comprises a pixel defining
layer, an organic light-emitting functional layer and an
auxiliary electrode layer on a base substrate, wherein the
organic light-emitting functional layer is in opening regions
of the pixel defining layer and comprises an organic light-
emitting material in which the organic light-emitting mol-
ecules are directionally arranged; and

the auxiliary electrode layer is configured to form an

electric field in the opening regions which enables the
organic light-emitting molecules in the organic light-
emitting material to be directionally arranged, and the
organic light-emitting material is prepared through a
Wwet process.

10. The OLED display apparatus according to claim 24,
wherein the first auxiliary electrode layer and the second
auxiliary electrode layer are configured to be connected with
a positive pole and a negative pole of a DC power supply
respectively.

11. The OLED display apparatus according to claim 10,
wherein the first auxiliary electrode layer and the second
auxiliary electrode layer are led out from different side edges
of the base substrate respectively to be connected with the
positive pole and the negative pole of the DC power supply.

12. (canceled)

13. The OLED display apparatus according to claim 24,
wherein the pixel defining layer has a plurality of opening
regions arranged in a matrix;

each of the first auxiliary electrode layer and the second

auxiliary electrode layer comprises a plurality of strip-
shaped electrodes arranged in parallel; the strip-shaped
electrodes in the first auxiliary electrode layer and the
strip-shaped electrodes in the second auxiliary elec-
trode layer are alternately arranged at intervals; and the
strip-shaped electrodes are arranged in one of the
following two ways:

one strip-shaped electrode is arranged between two adja-

cent rows of opening regions; and

one strip-shaped electrode is arranged between two adja-

cent columns of opening regions.

14. (canceled)

15. (canceled)

16. (canceled)

17. A preparation method for an OLED device,

forming first an auxiliary electrode layer and a pixel

defining layer on a base substrate;

preparing an organic light-emitting material in opening

regions of the pixel defining layer, and forming an
electric field which enables organic light-emitting mol-
ecules in the organic light-emitting material to be
arranged directionally in the opening regions of the
pixel defining layer through the auxiliary electrode
layer.
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18. The method according to claim 25, wherein forming
the electric field which enables organic light-emitting mol-
ecules in the organic light-emitting material to be arranged
directionally in the opening regions of the pixel defining
layer through the auxiliary electrode layer comprises:

connecting the first auxiliary electrode layer and the

second auxiliary electrode layer with a positive pole
and a negative pole of a DC power supply respectively
and turning on the DC power supply.

19. (canceled)

20. The method according to claim 25, wherein before
forming the pixel defining layer on the first auxiliary elec-
trode layer and the second auxiliary electrode layer through
the one-time patterning process, the method further com-
prises:

forming a first electrode layer on the base substrate

through the one-time patterning process, wherein the
first electrode layer is spaced apart from the first
auxiliary electrode layer and the second auxiliary elec-
trode layer respectively.

21. The OLED device according to claim 1, wherein the
directional arrangement is parallel to the base substrate.

22. The OLED device according to claim 1, wherein the
auxiliary electrode layer comprises a first auxiliary electrode
layer and a second auxiliary electrode layer; the first auxil-
iary electrode layer and the second auxiliary electrode layer
are on the same layer and are encapsulated by the pixel
defining layer to be between the pixel defining layer and the
base substrate.

23. The OLED display apparatus according to claim 9,
wherein the directional arrangement is parallel to the base
substrate.

24. The OLED display apparatus according to claim 9,
wherein the auxiliary electrode layer comprises a first aux-
iliary electrode layer and a second auxiliary electrode layer;
the first auxiliary electrode layer and the second auxiliary
electrode layer are on the same layer and are encapsulated by
the pixel defining layer to be between the pixel defining
layer and the base substrate.

25. The method according to claim 17, wherein forming
the auxiliary electrode layer and the pixel defining layer on
the base substrate comprises:

forming a first auxiliary electrode layer and a second
auxiliary electrode layer on the base substrate through
a one-time process, wherein the auxiliary electrode
layer comprises the first auxiliary electrode layer and
the second auxiliary electrode layer; and

forming the pixel defining layer on the first auxiliary
electrode layer and the second auxiliary electrode layer
through a one-time process, wherein both the first
auxiliary electrode layer and the second auxiliary elec-
trode layer are encapsulated by the pixel defining layer
to be between the pixel defining layer and the base
substrate.

26. The method according to claim 17, further compris-
ing:

drying the organic light-emitting material; and

forming the electric field which enables organic light-
emitting molecules in the organic light-emitting mate-
rial to be arranged directionally in the opening regions
of the pixel defining layer through the auxiliary elec-
trode layer comprises:
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loading an electrical signal to the auxiliary electrode layer
after the organic light-emitting material is dried for a
pre-set time duration, to generate the electric field in the
opening regions of the pixel defining layer.
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