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(7) ABSTRACT

Disclosed is an organic light-emitting display substrate,
including a substrate and a pixel defining layer on the
substrate which includes a plurality of dams crisscrossing in
a display area of the substrate to define a plurality of pixel
units and define the boundary of the display area, wherein
the pixel defining layer further includes a groove arranged
on a top surface of each dam, the grooves at least define one
frame-shaped area, at least one pixel unit is arranged in each
frame-shaped area, and the grooves are used for accommo-
dating a solvent when forming an organic light-emitting
element by inkjet printing. Also disclosed is a manufacturing
method of an organic light-emitting display substrate and a
display device. The present invention can improve the film
forming effect of a film layer formed on the substrate, so that
the brightness of a display image of the display device is
more uniform.
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1
ORGANIC LIGHT-EMITTING DISPLAY
SUBSTRATE, MANUFACTURING METHOD
THEREOF AND DISPLAY DEVICE

FIELD OF THE INVENTION

The present invention relates to the field of display
technology, and in particular, to an organic light-emitting
display substrate, a manufacturing method thereof and a
display device.

BACKGROUND OF THE INVENTION

An organic light-emitting display substrate includes a
substrate, and an anode electrode layer, a light emitting
functional layer and a cathode electrode layer which are
arranged on the substrate. In a manufacturing process of an
organic light-emitting display substrate, a light emitting
functional layer can be formed on an anode electrode layer
by inkjet printing. Considering the fluidity of ink, a pixel
defining layer is generally arranged in non-pixel areas
between the pixel pattern areas in order to reduce overflow
of the ink for inkjet printing to adjacent pixel pattern areas.
The pixel defining layer is provided with a plurality of
openings corresponding to pixel units, and light emitting
functional layer ink is spray coated in the openings by inkjet
printing.

With regard to equipment including a large-sized organic
light emitting display device, generally the size of an inkjet
head for inkjet printing cannot be equivalent to the width of
a display area due to technical limits. Therefore, the inkjet
head needs to repeatedly sweep on a panel for many times
so as to accomplish printing the entire panel. After each
printing action, the organic solvent in the ink volatilizes to
a certain extent, and given the ambiences of the printing area
are inconsistent, the volatilization speeds of the organic
solvent in the pixel units of the entire printing area are
different. Generally, the organic solvent in the pixel unit
close to a non-printing area (i.e., the pixel unit at the
boundary of the printing area) volatilizes faster, and the
organic solvent in the pixel unit away from the non-printing
area (i.e., the pixel unit in the interior of the printing area)
volatilizes slower, so that the film forming effect at the
boundary of the printing area is different from that in the
interior of the printing area, and swatch mura is further
formed on the lightened panel.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an
organic light-emitting display substrate, a manufacturing
method thereof and a display device, in order to improve the
film forming uniformity of an organic light emitting film and
improve the effect of a display image.

The present invention provides an organic light-emitting
display substrate, including a substrate and a pixel defining
layer arranged on the substrate, an electrode being arranged
in the substrate, the pixel defining layer including a plurality
of dams crisscrossing in a display area of the organic
light-emitting display substrate, the dams crisscrossing to
define a plurality of pixel units and define a boundary of the
display area, wherein the pixel defining layer further
includes a groove arranged on a top surface of each dam, the
grooves at least define one frame-shaped area, at least one
pixel unit is arranged in each frame-shaped area, and the
groove is used for accommodating a solvent when forming
an organic light-emitting element by inkjet printing.
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Preferably, the grooves define a plurality of frame-shaped
areas along the length or width direction of the substrate, and
the width of the frame-shaped area is consistent with that of
a sprinkler head for inkjet printing.

Preferably, the grooves define a plurality of frame-shaped
areas, the number of the frame-shaped areas is the same as
that of the pixel units, and one pixel unit is arranged in each
frame-shaped area.

Preferably, the groove has a depth of 0.2-1.5 um.

Preferably, the dam of the pixel defining layer has a height
of 0.5-2 pm.

Correspondingly, a manufacturing method of an organic
light-emitting display substrate includes:

forming a pattern including a pixel defining layer on a
substrate, wherein the pixel defining layer includes a plu-
rality of dams crisscrossing in a display area of the organic
light-emitting display substrate, and the dams crisscross to
define a plurality of pixel units and define the boundary of
the display area;

forming a groove on each dam of the pixel defining layer,
wherein the grooves at least define one frame-shaped area,
and at least one pixel unit is arranged in each frame-shaped
area;

inkjet printing a first solvent in the grooves; and

inkjet printing ink in the pixel units to form a film layer
of an organic light-emitting element, wherein the ink is
formed by dissolving a material of the film layer to be
formed in a second solvent, and the material of the first
solvent is the same as that of the second solvent.

Preferably, a first sprinkler head is used for inkjet printing
the first solvent in the grooves, and a second sprinkler head
is used for inkjet printing the ink in the pixel units.

Preferably, the grooves define a plurality of frame-shaped
areas along the length or width direction of the substrate, the
width of each frame-shaped area is consistent with that of
the second sprinkler head, and the step of inkjet printing the
ink in the pixel unit includes:

inkjet printing the ink in the pixel units in the frame-
shaped areas along the length direction of the frame-shaped
areas by the second sprinkler head.

Preferably, the grooves define a plurality of frame-shaped
areas, the number of the frame-shaped areas is the same as
that of the pixel units, and one pixel unit is arranged in each
frame-shaped area.

Preferably, after the step of inkjet printing the ink in the
pixel units, the manufacturing method further includes:
baking the substrate to evaporate the first solvent and the
second solvent.

Preferably, the film layer to be formed includes a hole
injection layer, and the ink is hole injection layer ink formed
by dissolving a hole injection layer material in the second
solvent.

Preferably, the manufacturing method further includes
steps of forming a hole transport layer and a light emitting
layer, and the step of forming the hole transport layer
includes:

inkjet printing a third solvent in the grooves;

inkjet printing hole transport layer ink in the pixel unit,
wherein the hole transport layer is formed by dissolving a
hole transport layer material in a fourth solvent, and the
material of the third solvent is the same as that of the fourth
solvent;

baking the substrate to evaporate the third solvent and the
fourth solvent;

the step of forming the light emitting layer includes:

inkjet printing a fifth solvent in the grooves;
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inkjet printing light emitting layer ink in the pixel units,
wherein the light emitting layer ink is formed by dissolving
a light emitting layer material in a sixth solvent, and the
material of the fifth solvent is the same as that of the sixth
solvent; and

baking the substrate to evaporate the fifth solvent and the
sixth solvent.

Preferably, after the step of forming the light emitting
layer, the manufacturing method further includes:

evaporating to form an electron transport layer and an
electron injection layer successively.

Correspondingly, the present invention further provides a
display device, and the display device includes the above
organic light-emitting display substrate provided by the
present invention.

In the present invention, the groove is arranged on the top
surface of each dam of the pixel defining layer, and the
grooves at least define one frame-shaped area. Before inkjet
printing the ink in the frame-shaped areas, a solvent having
the same material as the solvent in the ink can be inkjet
printed in the grooves first. Therefore, when the ink is inkjet
printed in the frame-shaped areas defined by the grooves,
since the material of the solvent accommodated in the
grooves is the same as that of the solvent in the ink, the
ambience at the boundaries of the frame-shaped areas is the
same as that in the interior thereof, and then the thickness
and the density of the film layer formed in the frame-shaped
areas after the solvent in the ink is evaporated are more
uniform. Accordingly, the overall uniformity of the film
layer on the substrate is improved, and the brightness
uniformity of the display device is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompany drawings are to provide further under-
standing of the present invention, which constitute a part of
the specification, and are used for explaining the present
invention together with the following specific embodiments,
but do not limit the present invention. In the accompany
drawings:

FIG. 1 is a top view of a pixel defining layer in a first
embodiment of the present invention;

FIG. 2 is a top view of a pixel defining layer in a second
embodiment of the present invention;

FIG. 3 is a sectional view of FIG. 2 in an AA direction;

FIG. 4 is a schematic diagram of inkjet printing a first
solvent in a groove;

FIG. 5 is a schematic diagram of inkjet printing ink in a
pixel unit.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The specific embodiments of the present invention will be
illustrated below in detail in conjunction with the accom-
pany drawings. It should be understood that the specific
embodiments described herein are merely used for illustrat-
ing and explaining the present invention, rather than limiting
the present invention.

As one aspect of the present invention, provided is an
organic light-emitting display substrate, as shown in FIG. 1,
including a substrate 10 and a pixel defining layer arranged
on the substrate 10, the pixel defining layer including a
plurality of dams 21 crisscrossing in a display area of the
organic light-emitting display substrate, the dams 21 criss-
crossing to define a plurality of pixel units and define the
boundary of the display area, wherein the pixel defining
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layer further includes a groove 22 arranged on a top surface
of each dam 21, the grooves 22 at least define one frame-
shaped area, at least one pixel unit 30 is arranged in each
frame-shaped area, and the grooves 22 are used for accom-
modating a solvent when forming an organic light-emitting
element by inkjet printing.

In the prior art, when the organic light-emitting element is
formed in the pixel units 30 by inkjet printing, a solution
formed by dissolving a material of a film layer to be formed
in a solvent is inkjet printed in the pixel units, and the film
layer is formed after the solvent is evaporated. For example,
when a hole injection layer is formed, first, a hole injection
layer material is dissolved in a solvent to form hole injection
layer ink, the hole injection layer ink is inkjet printed in the
pixel units, and then the solvent in the hole injection layer
ink can be evaporated by baking or other processes to form
the hole injection layer. For all pixel units in each inkjet
printing area, the volatile atmosphere above the pixel units
close to the middle is relatively thick, and the volatile
atmosphere above the pixel units close to the boundary is
relatively thin, such that the solvent in the pixel unit closer
to the boundary volatilizes faster.

In the present invention, the groove is arranged on the top
surface of each dam 21 of the pixel defining layer, and the
grooves at least define one frame-shaped area. Before inkjet
printing the ink in the frame-shaped area, the solvent having
the same material as the solvent in the ink can be inkjet
printed in the groove first. For example, when the hole
injection layer is formed, a first solvent is inkjet printed in
the grooves, and hole injection layer ink formed by dissolv-
ing a hole injection layer material in a second solvent is
inkjet printed in the pixel units, wherein the material of the
first solvent is the same as that of the second solvent.
Therefore, when the ink is inkjet printed in the frame-shaped
areas defined by the grooves, since the material of the
solvent accommodated in the grooves is the same as that of
the solvent in the ink, the ambience at the boundaries of the
frame-shaped areas is the same as that in the interior thereof,
so that the thickness and the density of the film layer formed
in the frame-shaped areas after the solvent in the ink is
evaporated are more uniform, accordingly, the overall uni-
formity of the film layer on the substrate is improved, and
the brightness uniformity of the display device is improved.

A plurality of pixel units are located in the display area of
the organic light-emitting display substrate, the pixel defin-
ing layer not only includes the dams formed in the display
area, but also includes dams forming the periphery of the
display area. The shapes of the frame-shaped areas defined
by the grooves 22 are not limited in the present invention.
For example, the grooves 22 define one frame-shaped area
around the display area, all pixel units in the display area are
located in this frame-shaped area. In this arrangement mode,
when the width of the inkjet printing sprinkler head is
consistent with that of the display area, after the sprinkler
head spray coats all the pixel units along the length direction
of the display area at one time, the volatilization speed of the
solvent in the pixel units located at the boundary of the
frame-shaped area is the same as that of the solvent in the
pixel units located in the middle of the frame-shaped area,
so that the consistency of the film forming effects at different
positions on the entire substrate is improved, and a swatch
mura phenomenon around the display area when displaying
an image is prevented.

However, during actual inkjet printing, the width of the
sprinkler head is usually smaller than that of the display
area, the ink cannot be inkjet printed in all the pixel units at
one time, so it needs to carry out inkjet printing multiple
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times by the sprinkler head. And the width of the inkjet print
area each time is consistent with that of the sprinkler head.

Correspondingly, as shown in FIG. 1, in the present
invention, the grooves 22 define a plurality of frame-shaped
areas along the length or width direction of the substrate 10,
the width of the frame-shaped areas is consistent with that of
the sprinkler head for inkjet printing. And during the inkjet
printing, the sprinkler head inkjet prints into one frame-
shaped area each time. Generally, since the solvent in the ink
volatizes easily, before the sprinkler head carries out inkjet
printing next time, the solvent in the pixel units previously
inkjet printed has started to volatize. However, in the present
invention, as the solvent is also accommodated in the
grooves at the boundary of each frame-shaped area, the
consistency of the ambience in the interior of each frame-
shaped area and the ambience at the boundary thereof is
improved, thus the consistency of the volatilization speeds
of a second solvent at different positions in each frame-
shaped area is improved, and then the thicknesses and the
density of the film layer formed in the pixel units in the
interior of the frame-shaped area and in the pixel units at the
boundary thereof are more consistent to prevent swath mura
when a display panel displays an image.

Preferably, as shown in FIGS. 2 and 3, the grooves define
a plurality of frame-shaped areas, the number of the frame-
shaped areas is the same as that of the pixel units, and one
pixel unit 30 is arranged in each frame-shaped area. There-
fore, with regard to any pixel unit 30, it is surrounded by the
first solvent, so that the ambience in the interior of the pixel
unit 30 is consistent with that at the boundary thereof; so that
the volatilization speeds of the solvent at different positions
of the pixel unit are consistent, the thickness and the density
distribution of the formed film layer are more uniform, and
the generation of coffee rings in the pixel units is reduced,
therefore the light emitting effect of each pixel unit is better.

Specifically, in the present invention, the depth of the
grooves 22 is 0.2-1.5 um, thus after the solvent is accom-
modated in the grooves, the ambience in the interior of the
areas defined by the grooves is more consistent with that at
the boundary thereof, and then the thicknesses and the
density distribution of the film layer formed in all the pixel
units in the area are more uniform.

Specifically, the height of the dams 21 of the pixel
defining layer is 0.5-2 um, to prevent the ink from flowing
between adjacent pixel units, and meanwhile, the thickness
of the organic light-emitting display substrate will not be
influenced.

The organic light-emitting display substrate further
includes a thin film transistor and a pixel electrode (not
shown in the figures) and other structures.

As another aspect of the present invention, a manufac-
turing method of an organic light-emitting display substrate
is provided, including:

forming a pattern including a pixel defining layer on a
substrate 10, wherein the pixel defining layer includes a
plurality of dams 21 crisscrossing in a display area of the
organic light-emitting display substrate, and the dams 21
crisscross to define a plurality of pixel units and define the
boundary of the display area;

meanwhile or subsequently, forming a groove 22 on each
dam of the pixel definition layer, wherein the grooves 22 at
least define one frame-shaped area, and at least one pixel
unit 1s arranged in each frame-shaped area;

inkjet printing a first solvent 41 (as shown in FIG. 4) in
the grooves 22; and

inkjet printing ink 42 in the pixel units to form a film layer
of an organic light-emitting element (as shown in FIG. 5),
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wherein the ink 42 is formed by dissolving a material of the
film layer to be formed in a second solvent, and the material
of the first solvent 41 is the same as that of the second
solvent.

The pattern including the pixel defining layer can be
formed on the substrate 10 by a photolithographic patterning
process. The step specifically includes:

forming a pixel defining material layer constituting the
pixel defining layer; the pixel defining material layer may be
an inorganic material layer, for example, an oxide layer of
silicon, a nitride layer of silicon or the like, and also an
organic material layer, for example, a photoresist layer or the
like.

When the pixel defining material layer is an inorganic
material layer, the step of forming the pattern including the
pixel defining layer further includes: forming a photoresist
layer on the pixel defining material layer, and exposing and
developing the photoresist layer to remove the photoresist
corresponding to the pixel units; then removing the part of
the pixel definition material layer covered with no photore-
sist through an etching process; and finally, stripping off the
rest photoresist to form the pattern including the pixel
defining layer.

When the pixel defining material layer is a photoresist
layer, the step of forming the pattern including the pixel
defining layer further includes: exposing and developing the
photoresist layer to remove the photoresist corresponding to
the pixel units, so as to directly form the pattern including
the pixel defining layer.

Similarly, the dams 21 and the grooves 22 located on the
top surface of the dams can be formed by the pixel defining
layer by the same photolithographic patterning process. The
pixel defining layer 21 and the grooves 22 may also be
simultaneously formed by a one-time photolithographic
patterning process. Taking it as an example that the material
constituting the pixel defining layer is a negative photoresist,
the photoresist is exposed with the use of a halfione mask,
so that the photoresist corresponding to a light-tight area of
the halftone mask is removed after development, the pho-
toresist corresponding to a semi-transparent area and a
transparent area of the halftone mask is retained, and the
thickness of the photoresist corresponding to the semi-
transparent area is smaller than that of the photoresist
corresponding to the transparent area, thus forming the dam
of the pixel defining layer and the groove located on the top
surface of the dam.

In the present invention, the sequence of the step of inkjet
printing the first solvent in the grooves and the step of inkjet
printing the ink in the pixel units is not particularly limited,
preferably, the step of inkjet printing the first solvent in the
grooves is carried out before the step of inkjet printing the
ink in the pixel units, or the two steps are synchronously
carried out. In this way, after the ink 42 is inkjet printed in
the pixel units, the second solvent in the ink 42 volatizes,
since the first solvent 41 having the same material as the
second solvent is accommodated in the grooves 22, the
ambience above the pixel units at the boundary of the area
is consistent with the ambience above the pixel units in the
interior of the area, such that the volatilization speed of the
second solvent in the entire area is more uniform, and then
the uniformity of the film layer formed after the second
solvent is evaporated is improved.

For the convenience of spray coating, a first sprinkler
head 51 is used for inkjet printing the first solvent 41 in the
grooves, and a second sprinkler head 52 is used for inkjet
printing the ink 22 in the pixel units. Actually, a plurality of
nozzles are arranged on the sprinkler head of inkjet printing
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equipment, so that inkjet printing in the plurality of pixel
units can be carried out at the same time. And the first
sprinkler head 51 and the second sprinkler head 52 in the
figure are merely schematic illustration and do not represent
specific structures of the sprinkler heads.

As mentioned above, with the development of large-sized
display devices and the limitation of the inkjet printing
equipments, the width of the sprinkler head for spray coating
cannot reach the width of the substrate, and it needs multiple
times of inkjet printing so as to ink print the ink to all the
pixel units. Specifically, the grooves 22 define a plurality of
frame-shaped areas along the length or width direction of the
substrate 10, the width of each frame-shaped area is con-
sistent with that of the second sprinkler head, and the step of
inkjet printing the ink in the pixel units includes:

inkjet printing the ink in the pixel units in the frame-
shaped area along the length direction of the frame-shaped
area by the second sprinkler head.

Since the first solvent 41 is accommodated in the grooves
22, the originally thin ambience at the boundary of the
frame-shaped area becomes relatively thick, so the ambience
of the entire frame-shaped area can be kept consistent, and
then the thickness and the density of the film layer formed
in the frame-shaped area are more uniform.

Preferably, the grooves define a plurality of frame-shaped
areas, the number of the frame-shaped areas is the same as
that of the pixel units, and one pixel unit is arranged in each
frame-shaped area.

Further, after the step of inkjet printing the ink in the pixel
units, the manufacturing method further includes: baking the
substrate to evaporate the first solvent 41 and the second
solvent in the ink to form the film layer in the pixel units.

Specifically, the film layer to be formed includes a hole
injection layer, and the ink is hole injection layer ink formed
by dissolving a hole injection layer material in the second
solvent.

Further, the organic light-emitting element may further
include a hole transport layer and a light emitting layer, the
manufacturing method may further include steps of forming
the hole transport layer and the light emitting layer. And to
prevent the phenomenon that the film layer is non-uniform
when the hole transport layer and the light emitting layer are
formed by inkjet printing, the step of forming the hole
transport layer includes:

inkjet printing a third solvent in the grooves;

inkjet printing hole transport layer ink in the pixel units,
wherein the hole transport layer is formed by dissolving a
hole transport layer material in a fourth solvent, and the
material of the third solvent is the same as that of the fourth
solvent;

baking the substrate to evaporate the third solvent and the
fourth solvent to form the hole transport layer in the pixel
units.

The step of forming the light emitting layer includes:

inkjet printing a fifth solvent in the grooves;

inkjet printing light emitting layer ik in the pixel units,
wherein the light emitting layer ink is formed by dissolving
a light emitting layer material in a sixth solvent, and the
material of the fifth solvent is the same as that of the sixth
solvent; and

baking the substrate to evaporate the fifth solvent and the
sixth solvent to form the light emitting layer in the pixel
units.

Those skilled in the art can understand that, when the hole
injection layer and the hole transport layer are inkjet printed,
the second solvent for dissolving the hole injection layer
material and the fourth solvent for dissolving the hole
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transport layer material are different. For example, one of the
second solvent and the fourth solvent is a polar solvent, and
the other is a non-polar solvent, in this way, the fourth
solvent in the hole transport layer ink will not dissolve the
formed hole injection layer when the hole transport layer ink
is inkjet printed.

The organic light-emitting element in the pixel units
further includes an electron transport layer and an electron
injection layer. After the step of forming the light emitting
layer, carrying out evaporating to form the electron transport
layer and the electron injection layer successively.

Forming the electron transport layer and the electron
injection layer by an evaporation process can prevent the
mutual influence on the light emitting layer and improve the
manufacturing efficiency in the mass manufacturing process.

The manufacturing method of the present invention may
further include a step of forming a thin film transistor and a
pixel electrode before forming the pixel definition layer, so
that the ink of the film layer to be formed is inkjet printed
on the pixel electrode in the upcoming inkjet printing.

As a third aspect of the present invention, a display device
is provided, and the display device includes the above
organic light-emitting display substrate of the present inven-
tion.

Since the grooves are arranged on the dams of the pixel
defining layer in the organic light-emitting display substrate
provided by the present invention, and the grooves are used
for accommodating the solvent when the film layer of the
light emitting element is formed by inkjet printing, for
example, the hole injection layer ink formed by dissolving
the hole injection layer material in the second solvent is
inkjet printed in the pixel units, and the first solvent having
the same material as the second solvent is inkjet printed in
the grooves, the ambience at the boundaries of the frame-
shaped areas defined by the grooves is consistent with the
ambience in the interior of the frame-shaped areas, thus the
volatilization speeds of the second solvent in the pixel units
at different positions are consistent, such that the thickness
and the density of the film layer formed after the solvent in
the ink is evaporated are more uniform, and then the display
brightness of the display device is more uniform.

It can be understood that the above embodiments are
merely exemplary embodiments used for illustrating the
principle of the present invention, but the present invention
is not limited thereto. Those of ordinary skill in the art can
make a variety of modifications and improvements without
departing from the spirit and essence of the present inven-
tion, and these modifications and improvements shall also be
covered by the protection scope of the present invention.

The invention claimed is:

1. An organic light-emitting display substrate, comprising
a substrate and a pixel defining layer arranged on the
substrate, the pixel defiming layer comprising a plurality of
dams crisscrossing in a display area of the organic light-
emitting display substrate, the dams crisscrossing to define
a plurality of pixel units and define the boundary of the
display area, wherein the pixel defining layer further com-
prises a groove arranged on a top surface of each dam, the
grooves at least define one frame-shaped area, at least one
pixel unit is arranged in each frame-shaped area, and the
grooves are used for accommodating a solvent when an
organic light-emitting element is formed by inkjet printing.

2. The organic light-emitting display substrate of claim 1,
wherein the grooves define a plurality of frame-shaped areas
along the length or width direction of the substrate, and the
width of the frame-shaped areas is consistent with that of a
sprinkler head for inkjet printing.
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3. The organic light-emitting display substrate of claim 1,
wherein the grooves define a plurality of frame-shaped
areas, a number of the frame-shaped areas are the same as
that of the pixel units, and one pixel unit is arranged in each
frame-shaped area.

4. The organic light-emitting display substrate of claim 1,
wherein the grooves has a depth of 0.2-1.5 um.

5. The organic light-emitting display substrate of claim 1,
wherein the dam of the pixel defining layer has a height of
0.5-2 pm.

6. A display device, comprising the organic light-emitting
display substrate of claim 1.

7. A manufacturing method of an organic light-emitting
display substrate, comprising:

forming a pattern including a pixel defining layer on a

substrate, wherein the pixel defining layer comprises a
plurality of dams crisscrossing in a display area of the
organic light-emitting display substrate, and the dams
crisscross to define a plurality of pixel units and define
the boundary of the display area;

forming a groove on each dam of the pixel defining layer,

wherein the grooves at least define one frame-shaped
area, and at least one pixel unit is arranged in each
frame-shaped area;

inkjet printing a first solvent in the grooves; and

inkjet printing ink in the pixel units to form a film layer

of an organic light-emitting element, wherein the ink is
formed by dissolving a material of the film layer to be
formed in a second solvent, and the material of the first
solvent is the same as that of the second solvent.

8. The manufacturing method of claim 7, wherein a first
sprinkler head is used for inkjet printing the first solvent in
the grooves, and a second sprinkler head is used for inkjet
printing the ink in the pixel units.

9. The manufacturing method of claim 8, wherein the
grooves define a plurality of frame-shaped areas along the
length or width direction of the substrate, the width of each
frame-shaped area is consistent with that of the second
sprinkler head, and the step of inkjet printing the ink in the
pixel units comprises:

inkjet printing the ink in the pixel units in the frame-

shaped areas along the length direction of the frame-
shaped areas by the second sprinkler head.

10
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10. The manufacturing method of claim 7, wherein the
grooves define a plurality of frame-shaped areas, the number
of the frame-shaped areas is the same as that of the pixel
units, and one pixel unit is arranged in each frame-shaped
area.

11. The manufacturing method of claim 7, wherein after
the step of inkjet printing the ink in the pixel units, the
manufacturing method further comprises: baking the sub-
strate to evaporate the first solvent and the second solvent.

12. The manufacturing method of claim 7, wherein the
film layer to be formed comprises a hole injection layer, and
the ink is hole injection layer ink formed by dissolving a
hole injection layer material in the second solvent.

13. The manufacturing method of claim 12, wherein the
manufacturing method further comprises steps of forming a
hole transport layer and a light emitting layer, and the step
of forming the hole transport layer comprises:

inkjet printing a third solvent in the grooves;

inkjet printing hole transport layer ink in the pixel units,

wherein the hole transport layer is formed by dissolving
a hole transport layer material in a fourth solvent, and
the material of the third solvent is the same as that of
the fourth solvent;

baking the substrate to evaporate the third solvent and the

fourth solvent;

the step of forming the light emitting layer comprises:

inkjet printing a fifth solvent in the grooves;

inkjet printing light emitting layer ink in the pixel units,

wherein the light emitting layer ink is formed by
dissolving a light emitting layer material in a sixth
solvent, and the material of the fifth solvent is the same
as that of the sixth solvent; and

baking the substrate to evaporate the fifth solvent and the

sixth solvent.

14. The manufacturing method of claim 13, wherein after
the step of forming the light emitting layer, the manufac-
turing method further comprises:

evaporating to form an electron transport layer and an

electron injection layer successively.
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