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Step 1: providing a substrate (1), a material for first branch v 1
causeway layer material, and a material for branch causeway layer;

Step 2: forming an anode (11) on the substrate (1), using the
material for first branch causeway layer and a material for second
branch causeway layer to sequentially manufacture a first branch ?
causeway layer (21) and a second branch causeway layer (22) ina e
stack structure on the substrate (1) by a printing coating process, a
drying process and an etching process, for forming a causeway (2)
disposed at the peripheral edge of the anode (11) and on the
substrate (1), the causeway (2) surrounding to form a groove (3);

Step 3: providing an hole injection layer (HIL) ink, dripping the HIL
ink into the groove (3), the HIL ink forming a contact angle ranging 3
from 10° to 45° with an inclining inner peripheral surface of the |~

groove (3) formed by the first branch causeway layer (21), and the
HIL ink forming a contact angle ranging from 30° to 60° with an

inclining inner peripheral surface of the groove (3) formed by the
second branch causeway layer (22), baking dry to form an HIL (4);

Step 4: providing an hole transport layer (HTL) ink, dripping the
HTL ink into the groove (3), the HTL ink forming a contact angle 4
ranging from 10° to 45° with the inclining inner peripheral surface /
of the groove (3) formed by the second branch causeway layer (22),
baking dry to form an HTL (5) stacked on the HIL (4);

Step 5: providing an emissive layer (EML) ink, dripping the EML 5
ink into the groove (3), the EML ink forming a contact angle /
ranging from 10° to 45° with the inclining imner peripheral surface
of the groove (3) formed by the second branch causeway layer

(22), baking dry to form an EML (6) stacked on the HTL (5);

Step 6: forming an electron transport layer (ETL), an electron /"‘
injection layer (EIL) and a cathode sequentially on the EML (6).

Fig. 5



US 2018/0241009 Al

GROOVE STRUCTURE FOR PRINTING
OLED DISPLAY AND MANUFACTURING
METHOD FOR OLED DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the field of display,
and in particular to a groove structure for printing organic
light-emitting diode (OLED) display and manufacturing
method for OLED display.

2. The Related Arts

[0002] The organic light-emitting diode (OLED) display
has the advantages of active light-emitting, low driving
voltage, high emission efliciency, quick response time, high
resolution and contrast, near 180° viewing angle, wide
operation temperature range, and capability to realize flex-
ible display and large-area full-color display, and is regarded
as the most promising display technology.

[0003] In general, the structure of an OLED display com-
prises: a substrate, an anode, a cathode, and an organic
functional layer sandwiched between the anode and the
cathode. The organic functional layer generally comprises a
hole injection layer (HIL), a hole transport functional layer
(HTL), an emissive layer (EML), an electronic injection
layer (EIL), and an electron transport functional layer
(ETL). The light-emission principle of the OLED display is
that the semiconductor material and the organic light-emit-
ting material emit light through the carrier injection and
compound driven by an electric field.

[0004] The OLED display is usually manufactured as
follows: first, forming the anode on the substrate, followed
by forming the functional layers and the cathode sequen-
tially on the anode, wherein the anode and the cathode are
made of indium-tin-oxide (ITO). The organic functional,
ie., HTL, EML and ETL, are usually manufactured by
vacuum thermal evaporation and solution process.

[0005] The solution process is to process the required
material, such as dividing into nano-scale small particles and
dissolved in a corresponding solution to form the ink. Then,
a coating facility is used to deposit the solution on the
surface of the substrate and wait for the solvent to evaporate
to form a thin film on the substrate surface. Specifically, the
coating process can be one of the following: ink-jet printing,
nozzle printing, roller printing, spin printing, and so on.
[0006] On the substrate using the printing, a groove is
usually manufactured to confine the ink. After baking, the
ink shrinks within the confinement of the groove to form a
thin film. Refer to FIG. 1, a groove 120 is formed on the
substrate 100 by a causeway 110 surrounding the circum-
ference of the ITO anode 130. By depositing the ink inside
the groove 120, the HIL 140, hole transport layer 150, EML
160 are formed. As shown in FIG. 2, since the hydrophilic
properties of the different inks are different, the ink having
higher hydrophilic property tends to climb higher on the
inclined inner peripheral surface of the causeway 110.
Usually, the conductivity of the lowermost HIL is the best
among the organic functional layers. When the ink climbs
higher in the lowermost HIL, a leakage will be caused at the
edge of the HIL with thinner thin film places, resulting in the
quality declination of the OLED display.
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SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide a
groove structure for printing OLED display, able to prevent
leakage at the edge of HIL of OLED display and improve the
quality of OLED display.

[0008] Another object of the present invention is to pro-
vide a manufacturing method of OLED display, able to
prevent leakage at the edge of HIL of OLED display and
improve the quality of OLED display.

[0009] To achieve the above object, the present invention
provides a groove structure for printing OLED display, the
groove is disposed on a substrate and comprises: a cause-
way, a groove surrounded and formed by the causeway,
[0010] the causeway comprising: a first branch causeway
layer, and a second branch causeway layer stacked on the
first branch causeway layer;

[0011] an inclining inner peripheral surface of the groove
formed by the first branch causeway layer forming a contact
angle ranging from 10° to 45° with the HIL ink of the
OLED, and an inclining inner peripheral surface of the
groove formed by the second branch causeway layer form-
ing a contact angle ranging from 30° to 60° with the HIL ink
of the OLED, and an inclining inner peripheral surface of the
groove formed by the second branch causeway layer form-
ing a contact angle ranging from 10° to 45° with the HTL ink
and the EML ink of the OLED.

[0012] According to a preferred embodiment of the pres-
ent invention, the substrate is disposed with an anode, and
the causeway forming the groove is disposed at the periph-
eral edge of the anode and on the substrate.

[0013] According to a preferred embodiment of the pres-
ent invention, the height difference between an upper surface
of the first branch causeway and the anode ranges from 50
nm to 800 nm, and the causeway has a thickness less than
3 ym.

[0014] According to a preferred embodiment of the pres-
ent invention, the anode is made of indium-tin-oxide (ITO).
[0015] According to a preferred embodiment of the pres-
ent invention, the angle between the inclining inner periph-
eral surface of the groove formed by the causeway and the
substrate ranges from 30° to 60°, and the width of the groove
gradually increases from bottom up.

[0016] The present invention also provides a manufactur-
ing method for OLED display, which comprises the follow-
ing steps of:

[0017] Step 1: providing a substrate, a material for first
branch causeway layer material, and a material for branch
causeway layer;

[0018] Step 2: forming an anode on the substrate, using the
material for first branch causeway layer and a material for
second branch causeway layer to sequentially manufacture a
first branch causeway layer and a second branch causeway
layer in a stack structure on the substrate by a printing, a
drying process and an etching process, for forming a cause-
way disposed at the peripheral edge of the anode and on the
substrate, the causeway surrounding to form a groove;
[0019] Step 3: providing an hole injection layer (HIL) ink,
dripping the HIL ink into the groove, the HIL ink forming a
contact angle ranging from 10° to 45° with an inclining inner
peripheral surface of the groove formed by the first branch
causeway layer, and the HIL ink forming a contact angle
ranging from 30° to 60° with an inclining inner peripheral
surface of the groove formed by the second branch cause-
way layer, baking dry to form an HIL;



US 2018/0241009 Al

[0020] Step 4: providing an hole transport layer (HTL)
ink, dripping the HTL ink into the groove, the HIL ink
forming a contact angle ranging from 10° to 45° with the
inclining inner peripheral surface of the groove formed by
the second branch causeway layer, baking dry to form an
HTL stacked on the HIL;

[0021] Step 5: providing an emissive layer (EML) ink,
dripping the EML ink into the groove, the EML ink forming
a contact angle ranging from 10° to 45° with the inclining
inner peripheral surface of the groove formed by the second
branch causeway layer, baking dry to form an EML stacked
on the HTL;

[0022] Step 6: forming an electron transport layer (ETL),
an electron injection layer (EIL) and a cathode sequentially
on the EML.

[0023] According to a preferred embodiment of the pres-
ent invention, the anode is made of indium-tin-oxide (ITO).
[0024] According to a preferred embodiment of the pres-
ent invention, in Step 2, the height difference between an
upper surface of the first branch causeway and the anode
ranges from 50 nm to 800 nm, and the causeway has a
thickness less than 3 pm.

[0025] According to a preferred embodiment of the pres-
ent invention, the process used for forming the ETL and EIL
is a vacuum evaporation process.

[0026] According to a preferred embodiment of the pres-
ent invention, in Step 2, the angle between the inclining
inner peripheral surface of the groove formed by the cause-
way and the substrate ranges from 30° to 60°, and the width
of the groove gradually increases from bottom up.

[0027] The present invention also provides a manufactur-
ing method for OLED display, which comprises the follow-
ing steps of:

[0028] Step 1: providing a substrate, a material for first
branch causeway layer material, and a material for branch
causeway layer;

[0029] Step 2: forming an anode on the substrate, using the
material for first branch causeway layer and a material for
second branch causeway layer to sequentially manufacture a
first branch causeway layer and a second branch causeway
layer in a stack structure on the substrate by a printing, a
drying process and an etching process, for forming a cause-
way disposed at the peripheral edge of the anode and on the
substrate, the causeway surrounding to form a groove;
[0030] Step 3: providing an hole injection layer (HIL) ink,
dripping the HIL ink into the groove, the HIL ink forming a
contact angle ranging from 10° to 45° with an inclining inner
peripheral surface of the groove formed by the first branch
causeway layer, and the HIL ink forming a contact angle
ranging from 30° to 60° with an inclining inner peripheral
surface of the groove formed by the second branch cause-
way layer, baking dry to form an HIL;

[0031] Step 4: providing an hole transport layer (HTL)
ink, dripping the HTL ink into the groove, the HTL ink
forming a contact angle ranging from 10° to 45° with the
inclining inner peripheral surface of the groove formed by
the second branch causeway layer, baking dry to form an
HTL stacked on the HIL;

[0032] Step 5: providing an emissive layer (EML) ink,
dripping the EML ink into the groove, the EML ink forming
a contact angle ranging from 10° to 45° with the inclining
inner peripheral surface of the groove formed by the second
branch causeway layer, baking dry to form an EML stacked
on the HTL;
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[0033] Step 6: forming an electron transport layer (ETL),
an electron injection layer (EIL) and a cathode sequentially
on the EML;

[0034] wherein the anode being made of indium-tin-oxide
(ITO):
[0035] wherein the process used for forming the ETL and

EIL being a vacuum evaporation process.

[0036] Compared to the known techniques, the present
invention provides the following advantages: the present
invention provides a groove structure for printing OLED
display. By dividing the causeway surrounding the groove
into a first branch causeway layer and a second branch
causeway layer provided in stack, the inclining inner periph-
eral surface of the groove formed by the first branch cause-
way forms a contact angle ranging 10° to 45° with the HIL
ink, and the inclining inner peripheral surface of the groove
formed by the second branch causeway forms a contact
angle ranging 30° to 60° with the HIL ink, the inclining inner
peripheral surface of the groove formed by the second
branch causeway forms a contact angle ranging 10° to 45°
with the HTT. ink and the EML ink so as to restrict the height
of the HIL climbing upwards the surrounding so that the top
surface of the formed HIL is flat or has a slightly convex in
the middle to prevent the current leakage at the edge of the
HIL, and improve the quality of the OLED display. The
invention present also provides a manufacturing method for
OLED display, able to prevent the current leakage at the
edge of the HIL, and improve the quality of the OLED
display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the
embodiments will be given as follows. Apparently, the
drawings described below show only example embodiments
of the present invention and for those having ordinary skills
in the art, other drawings may be easily obtained from these
drawings without paying any creative effort. In the draw-
ings:

[0038] FIG. 1 is a schematic view showing a known
groove structure for printing of organic functional layers of
OLED display;

[0039] FIG. 2 is a schematic view showing the relation
between the groove and the HIL ink in the conventional
printing when the HIL ink climbing to high on the inclining
inner peripheral surface of the causeway surrounding the
groove;

[0040] FIG. 3 is a schematic view showing the groove
structure for printing OLED display and Step 2 of the
manufacturing method for OLED display provided by an
embodiment of the present invention;

[0041] FIG. 4 is a schematic view showing Steps 3-5 of
the manufacturing method for OLED display provided by an
embodiment of the present invention; and

[0042] FIG. 5 is a schematic view a flowchart of the
manufacturing method of OLED display provided by an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0043] To further explain the technical means and effect of
the present invention, the following refers to embodiments
and drawings for detailed description.
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[0044] Refer to FIG. 3. The present invention provides a
groove structure for printing OLED display, the groove is
disposed on a substrate 1 and comprises: a causeway 2, a
groove 3 surrounded and formed by the causeway 2.

[0045] The causeway 2 comprises: a first branch causeway
layer 21, and a second branch causeway layer 22 stacked on
the first branch causeway layer 21.

[0046] An inclining inner peripheral surface of the groove
3 formed by the first branch causeway layer 21 forms a
contact angle ranging from 10° to 45° with the HIL ink of
the OLED, and an inclining inner peripheral surface of the
groove 3 formed by the second branch causeway layer 22
forms a contact angle ranging from 30° to 60° with the HIL
ink of the OLED, and an inclining inner peripheral surface
of the groove 3 formed by the second branch causeway layer
22 forms a contact angle ranging from 10° to 45° with the
HTL ink and the EML ink of the OLED.

[0047] Specifically, the substrate 1 is disposed with an
anode 11, and the causeway 2 forming the groove 3 is
disposed at the peripheral edge of the anode 11 and on the
substrate 1. Preferably, the anode is made of indium-tin-
oxide (ITO). The substrate 1 is a transparent substrate, and
preferably, a glass substrate.

[0048] Specifically, the height difference between an
upper surface of the first branch causeway 21 and the anode
11 ranges from 50 nm to 800 nm, and the causeway 2 has a
thickness less than 3 pm.

[0049] Specifically, the angle between the inclining inner
peripheral surface of the groove 3 formed by the causeway
2 and the substrate 1 ranges from 30° to 60°, and the width
of the groove 3 gradually increases from bottom up.

[0050] It should be noted that the function of the groove
structure is to restrict the flowing of the ink so that the ink
is accommodated inside the groove. After baking dry, the ink
is shrunk inside the confinement formed by the groove
structure and forms a thin film so as to accomplish the
printing. In manufacturing the OLED display, the HIL, the
HTL, and the EML are formed sequentially from the bottom
up, wherein the HIL is most conductive and has a highest
demand on the flatness. The present divides the causeway 2
forming the groove 3 into a stack of the first and the second
branch causeway layers 21, 22, wherein the first branch
causeway layer 21 is hydrophobic with HIL ink so that the
specifically, the inclining inner peripheral surface of the
groove 3 formed by the first branch causeway layer 21 forms
a contact angle ranging from 10° to 45° with the HIL ink of
the OLED, the second branch causeway layer 22 is weakly
hydrophobic with HIL ink so that specifically, the inclining
inner peripheral surface of the groove 3 formed by the
second branch causeway layer 22 forms a contact angle
ranging from 30° to 60° with the HIL ink. As such, the HIL
thin film obtained by printing has a top surface that is flat or
has a convex at the middle. Also, the second branch cause-
way layer 22 is hydrophilic with the EML ink so that
specifically, the inclining inner peripheral surface of the
groove 3 formed by the second branch causeway layer 22
forms a contact angle ranging from 10° to 45° with the HTL
ink and the EML ink of the OLED. As such, the HTL thin
film and the EML thin film obtained by printing have a top
surface that has a concave at the middle, to prevent the HIL
ink from climbing to high on the inclining inner peripheral
surface contacting the groove 3 to avoid current leakage at
the HIL edge and improve OLED display quality.
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[0051] Tt should be noted that, by selecting different mate-
rials for manufacturing the first branch causeway layer 21
and the second branch causeway layer 22, the contact angles
formed between the first branch causeway layer 21 and the
second branch causeway layer 22 and the corresponding
inks can meet the requirements of the present invention.
[0052] Referring to FIG. 5, based on the above groove
structure, the present invention provides a manufacturing
method for OLED display, which comprises the following
steps:

[0053] Step 1: providing a substrate 1, a material for first
branch causeway layer material, and a material for branch
causeway layer.

[0054] Specifically, the substrate 1 is a transparent sub-
strate, and preferably, a glass substrate. The material for first
branch causeway layer material and the material for branch
causeway layer have different hydrophobic/hydrophilic
properties.

[0055] Step 2: referring to FIG. 3, forming an anode 11 on
the substrate 1, using the material for first branch causeway
layer and a material for second branch causeway layer to
sequentially manufacture a first branch causeway layer 21
and a second branch causeway layer 22 in a stack structure
on the substrate 1 by a printing, a drying process and an
etching process, for form a causeway 2 disposed at the
peripheral edge of the anode 11 and on the substrate 1, the
causeway 2 surrounding to form a groove 3.

[0056] Preferably, the anode 11 is made of indium-tin-
oxide (ITO). The angle between the inclining inner periph-
eral surface of the groove 3 formed by the causeway 2 and
the substrate 1 ranges from 30° to 60°, and the width of the
groove 3 gradually increases from bottom up.

[0057] Step 3: referring to FIG. 4, providing an hole
injection layer (HIL) ink, dripping the HIL ink into the
groove 3, the HIL ink forming a contact angle ranging from
10° to 45° with an inclining inner peripheral surface of the
groove 3 formed by the first branch causeway layer 21, and
the HIL ink forming a contact angle ranging from 30° to 60°
with an inclining inner peripheral surface of the groove 3
formed by the second branch causeway layer 22, baking dry
to form an HIL 4.

[0058] Specifically, by controlling the formed contact
angle between the HIL and the causeway 2, the HIL 4
obtained by the printing has a top surface that is flatter or has
a convex at the middle. Preferably, the e HIL ink forming a
contact angle ranging from 30° to 60° with an inclining inner
peripheral surface of the groove 3 formed by the first branch
causeway layer 21 so that the subsequently formed HIL 4
has a flat top surface.

[0059] Step 4: referring to FIG. 4, providing an hole
transport layer (HTL) ink, dripping the HTL ink into the
groove 3, the HTL ink forming a contact angle ranging from
10° to 45° with the inclining inner peripheral surface of the
groove 3 formed by the second branch causeway layer 22,
baking dry to form an HTL 5 stacked on the HIL 4.
[0060] Specifically, by controlling the formed contact
angle between the HTL 5 and the causeway 2, the HTL 5§
obtained by the printing has a top surface that has a concave
at the middle.

[0061] Step 5: referring to FIG. 4, providing an emissive
layer (EML) ink, dripping the EML ink into the groove 3, the
EML ink forming a contact angle ranging from 10° to 45°
with the inclining inner peripheral surface of the groove 3
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formed by the second branch causeway layer 22, baking dry
to form an EML 6 stacked on the HTL 5.

[0062] Specifically, by controlling the formed contact
angle between the EML 6 and the causeway 2, the EML 6
obtained by the printing has a top surface that has a concave
at the middle. In combination with the shape of the HIL 4
and HTL 5, the current leakage at the HIL4 edge can be
prevented.

[0063] Step 6: forming an electron transport layer (ETL)
(not shown), an electron injection layer (EIL) (not shown)
and a cathode (not shown) sequentially on the EML 6.
[0064] Specifically, the process used for forming the ETL
and EIL is a vacuum evaporation process. Preferably, the
cathode is also made of ITO.

[0065] In summary, the present invention provides a
groove structure for printing OLED display. By dividing the
causeway surrounding the groove into a first branch cause-
way layer and a second branch causeway layer provided in
stack, the inclining inner peripheral surface of the groove
formed by the first branch causeway forms a contact angle
ranging 10° to 45° with the HIL ink, and the inclining inner
peripheral surface of the groove formed by the second
branch causeway forms a contact angle ranging 30° to 60°
with the HIL ink, the inclining inner peripheral surface of the
groove formed by the second branch causeway forms a
contact angle ranging 10° to 45° with the HTL ink and the
EML ink so as to restrict the height of the HIL climbing
upwards the surrounding so that the top surface of the
formed HIL is flat or has a slightly convex in the middle to
prevent the current leakage at the edge of the HIL, and
improve the quality of the OLED display. The invention
present also provides a manufacturing method for OLED
display, able to prevent the current leakage at the edge of the
HIL, and improve the quality of the OLED display.

[0066] It should be noted that in the present disclosure the
terms, such as, first, second are only for distinguishing an
entity or operation from another entity or operation, and
does not imply any specific relation or order between the
entities or operations. Also, the terms “comprises”,
“include”, and other similar variations, do not exclude the
inclusion of other non-listed elements. Without further
restrictions, the expression “comprises a . . . ” does not
exclude other identical elements from presence besides the
listed elements.

[0067] Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereof, directly or indirectly, to other related
fields of technique, is considered encompassed in the scope
of protection defined by the claims of the present invention.

What is claimed is:

1. A groove structure for printing OLED display, the
groove is disposed on a substrate and comprises: a cause-
way, a groove surrounded and formed by the causeway;

the causeway comprising: a first branch causeway layer,

and a second branch causeway layer stacked on the first
branch causeway layer;

an inclining inner peripheral surface of the groove formed

by the first branch causeway layer forming a contact
angle ranging from 10° to 45° with the HIL ink of the
OLED, and an inclining inner peripheral surface of the
groove formed by the second branch causeway layer
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forming a contact angle ranging from 30° to 60° with
the HIL ink of the OLED, and an inclining inner
peripheral surface of the groove formed by the second
branch causeway layer forming a contact angle ranging
from 10° to 45° with the HTL ink and the EML ink of
the OLED.

2. The groove structure for printing OLED display as
claimed in claim 1, wherein the substrate is disposed with an
anode, and the causeway forming the groove is disposed at
the peripheral edge of the anode and on the substrate.

3. The groove structure for printing OLED display as
claimed in claim 2, wherein the height difference between an
upper surface of the first branch causeway and the anode
ranges from 50 nm to 800 nm, and the causeway has a
thickness less than 3 pm.

4. The groove structure for printing OLED display as
claimed in claim 2, wherein the anode is made of indium-
tin-oxide (ITO).

5. The groove structure for printing OLED display as
claimed in claim 1, wherein the angle between the inclining
inner peripheral surface of the groove formed by the cause-
way and the substrate ranges from 30° to 60°, and the width
of the groove gradually increases from bottom up.

6. A manufacturing method for OLED display, which
comprises the following steps of:

Step 1: providing a substrate, a material for first branch
causeway layer material, and a material for branch
causeway layer;

Step 2: forming an anode on the substrate, using the
material for first branch causeway layer and a material
for second branch causeway layer to sequentially
manufacture a first branch causeway layer and a second
branch causeway layer in a stack structure on the
substrate by a printing, a drying process and an etching
process, for forming a causeway disposed at the periph-
eral edge of the anode and on the substrate, the cause-
way surrounding to form a groove;

Step 3: providing an hole injection layer (HIL) ink,
dripping the HIL ink into the groove, the HIL ink
forming a contact angle ranging from 10° to 45° with
an inclining inner peripheral surface of the groove
formed by the first branch causeway layer, and the HIL
ink forming a contact angle ranging from 30° to 60°
with an inclining inner peripheral surface of the groove
formed by the second branch causeway layer, baking
dry to form an HIL;

Step 4: providing an hole transport layer (HTL) ink,
dripping the HTL ink into the groove, the HIL ink
forming a contact angle ranging from 10° to 45° with
the inclining inner peripheral surface of the groove
formed by the second branch causeway layer, baking
dry to form an HTL stacked on the HIL;

Step 5: providing an emissive layer (EML) ink, dripping
the EML ink into the groove, the EML ink forming a
contact angle ranging from 10° to 45° with the inclining
inner peripheral surface of the groove formed by the
second branch causeway layer, baking dry to form an
EML stacked on the HTL;

Step 6: forming an electron transport layer (ETL), an
electron injection layer (EIL) and a cathode sequen-
tially on the EML.

7. The manufacturing method of OLED display as

claimed in claim 6, wherein the anode is made of indium-
tin-oxide (ITO).
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8. The manufacturing method of OLED display as
claimed in claim 6, wherein the height difference between an
upper surface of the first branch causeway and the anode
ranges from 50 nm to 800 nm, and the causeway has a
thickness less than 3 pm.

9. The manufacturing method of OLED display as
claimed in claim 6, wherein the process used for forming the
electron transport layer (ETL) and electron injection layer
(FIL) is a vacuum evaporation process.

10. The manufacturing method of OLED display as
claimed in claim 6, wherein the angle between the inclining
inner peripheral surface of the groove formed by the cause-
way and the substrate ranges from 30° to 60°, and the width
of the groove gradually increases from bottom up.

11. A manufacturing method for OLED display, which
comprises the following steps of:

Step 1: providing a substrate, a material for first branch
causeway layer material, and a material for branch
causeway layer;

Step 2: forming an anode on the substrate, using the
material for first branch causeway layer and a material
for second branch causeway layer to sequentially
manufacture a first branch causeway layer and a second
branch causeway layer in a stack structure on the
substrate by a printing, a drying process and an etching
process, for forming a causeway disposed at the periph-
eral edge of the anode and on the substrate, the cause-
way surrounding to form a groove;

Step 3: providing an hole injection layer (HIL) ink,
dripping the HIL ink into the groove, the HIL ink
forming a contact angle ranging from 10° to 45° with
an inclining inner peripheral surface of the groove
formed by the first branch causeway layer, and the HIL
ink forming a contact angle ranging from 30° to 60°
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with an inclining inner peripheral surface of the groove
formed by the second branch causeway layer, baking
dry to form an HIL,;

Step 4: providing an hole transport layer (HTL) ink,
dripping the HTL ink into the groove, the HIL ink
forming a contact angle ranging from 10° to 45° with
the inclining inner peripheral surface of the groove
formed by the second branch causeway layer, baking
dry to form an HTL stacked on the HIL;

Step 5: providing an emissive layer (EML) ink, dripping
the EML ink into the groove, the EML ink forming a
contact angle ranging from 10° to 45° with the inclining
inner peripheral surface of the groove formed by the
second branch causeway layer, baking dry to form an
EML stacked on the HTL;

Step 6: forming an electron transport layer (ETL), an
electron injection layer (EIL) and a cathode sequen-
tially on the EML;

wherein the anode being made of indium-tin-oxide (ITO);

wherein the process used for forming the electron trans-
port layer (ETL) and electron injection layer (EIL)
being a vacuum evaporation process.

12. The manufacturing method of OLED display as
claimed in claim 11, wherein the height difference between
an upper surface of the first branch causeway and the anode
ranges from 50 nm to 800 nm, and the causeway has a
thickness less than 3 pm.

13. The manufacturing method of OLED display as
claimed in claim 11, wherein the angle between the inclining
inner peripheral surface of the groove formed by the cause-
way and the substrate ranges from 30° to 60°, and the width
of the groove gradually increases from bottom up.
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