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(57) ABSTRACT

An AMOLED panel is disclosed. The panel includes, from
bottom up in sequence, a substrate, a first electrode layer, an
opaque insulation layer, and pixel defined layers among
which pixel regions are arranged. The opaque insulation
layer extends to the pixel region in which an organic light
emitting layer is arranged. The organic light emitting layer
has a film thickness non-uniform region at a position near to
an inclined surface of a pixel defined layer facing the pixel
region. When observed along a normal line direction of the
substrate, a projection of the film thickness non-uniform
region on the opaque insulation layer is inside the opaque
insulation layer. In the panel, the non-uniform light resulted
by the film thickness non-uniform region can be completely
shaded by the opaque insulation layer. In this manner, only
light with a uniform brightness that is emitted by a film
thickness uniform region can transmit through the substrate,
and thus the pixel region can have a uniform brightness.
Therefore, brightness uniformity of the panel can be
improved. A method for manufacturing the panel is further
disclosed. A performance of the panel can be ensured, and a
product quality can be improved.
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AMOLED PANEL AND METHOD FOR
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority of Chinese
patent application CN201710285922.5, entitled “AMOLED
Panel and Method for Manufacturing the Same” and filed on
Apr. 27, 2017, the entirety of which is incorporated herein
by reference.

FIELD OF THE INVENTION

[0002] The present disclosure relates to the technical field
of display, and particularly to an active-matrix organic light
emitting diode (AMOLED) panel and a method for manu-
facturing the same.

BACKGROUND OF THE INVENTION

[0003] During manufacturing of an AMOLED panel
through an inkjet printing technology, after thin film tran-
sistors are formed, an electrode layer is formed thereon and
patterned so as to form a first electrode layer which is
electrically connected with the thin film transistors. Then,
pixel defined layers are formed on the first electrode layer.
During manufacturing ofthe pixel defined layers, an organic
light-resist is first coated, and then exposing, developing,
and baking procedures are performed to obtain the pixel
defined layers. An upper surface of each pixel defined layer
is hydrophobic, while a lateral surface thereof is hydrophilic.
As shown in FIG. 1, each pixel defined layer 14 obtained
therein is a trapezoid with an upper base being smaller than
a lower base. One pixel region 16 is arranged between each
two adjacent pixel defined layers. An upper surface 142 of
the pixel defined layer 14 is hydrophobic, while an inclined
surface 141 thereof is hydrophilic. Since the hydrophobic
and hydrophilic properties of surfaces of the pixel defined
layer are difficult to control, when an organic light emitting
ink is printed on the pixel region 16, there will be a problem
of ink film thickness non-uniform at a position near to the
inclined surface 141 of the pixel defined layer. As shown in
FIG. 1, an ink film 15 between two adjacent pixel defined
layers will have a film thickness non-uniform region 151 at
the position near to the inclined surface 141 of the pixel
defined layer 14 since the inclined surface 141 is hydro-
philic. As a result, when an electric current runs through the
film thickness non-uniform region 151, a problem of light
emitting non-uniformity will be led to.

SUMMARY OF THE INVENTION

[0004] With respect to the problem of light emitting non-
uniformity resulted from film thickness non-uniformity at an
edge of an ink film, the present disclosure provides an
AMOLED panel and a method for manufacturing the same.
[0005] The present disclosure provides an AMOLED
panel, which comprises a substrate, a first electrode layer,
and pixel defined layers arranged from bottom up in
sequence. One pixel region is arranged between each two
adjacent pixel defined layers, and the pixel region is pro-
vided with an organic light emitting layer which has a film
thickness non-uniform region at a position near to an
inclined surface of a pixel defined layer facing the pixel
region. The panel further comprises an opaque insulation
layer at least partially arranged between the first electrode
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layer and the pixel defined layers, and the opaque insulation
layer extends to the pixel region. When observed along a
normal line direction of the substrate, a projection of the film
thickness non-uniform region on the opaque insulation layer
is inside the opaque insulation layer.

[0006] When an electric current runs through the film
thickness non-uniform region, light emitting non-uniformity
will be resulted in. Through arranging the opaque insulation
layer and enabling the projection of the film thickness
non-uniform region on the opaque insulation layer to be
inside the opaque insulation layer when they are observed
along the normal line direction of the substrate, the non-
uniform light resulted by the film thickness non-uniform
region can be completely shaded by the opaque insulation
layer. In this manner, only light with a uniform brightness
that is emitted by a film thickness uniform region of the
organic light emitting layer can transmit through the sub-
strate, and thus the pixel region can have a uniform bright-
ness. Therefore, brightness uniformity of the AMOLED
panel can be improved.

[0007] As a further improvement on the present disclo-
sure, the opaque insulation layer comprises a first insulation
layer, an opaque layer, and a second insulation layer from
bottom up in sequence.

[0008] The non-uniform light that is emitted by the film
thickness non-uniform region can be shaded by the opaque
insulation layer. The first insulation layer and the second
insulation layer are arranged above and below the opaque
layer respectively, and thus it can be ensured that the opaque
layer is insulated from other layers. Therefore, the opaque
insulation layer can have opaque property and insulating
property at the same time.

[0009] As a further improvement on the present disclo-
sure, the first insulation layer is made of silicon oxide or
silicon nitride, and the second insulation layer is made of
silicon oxide or silicon nitride. The opaque layer is made of
a metal. The metal is Mo or Al

[0010] Silicon oxide, silicon nitride, Mo, and Al are all
commonly used materials during manufacturing of display
panel and are easy to obtain. Therefore, a manufacturing cost
of the panel can be reduced.

[0011] As a further improvement on the present disclo-
sure, the pixel defined layers are made of an organic light-
resist material. The organic light-resist material is acrylic
plastic or polyimide.

[0012] The present disclosure further provides a method
for manufacturing an AMOLED panel, which comprises
steps of:

[0013] SI11: forming a first electrode layer on a whole
surface of a substrate;

[0014]

[0015] S13: forming pixel defined layers, wherein one
pixel region is arranged between each two adjacent pixel
defined layers, and the opaque insulation layer is at least
partially arranged below the pixel defined layers and extends
to the pixel region; and

[0016] S14: forming an organic light emitting layer in the
pixel region, wherein the organic light emitting layer has a
film thickness non-uniform region at a position near to an
inclined surface of a pixel defined layer facing the pixel
region; and

S12: forming an opaque insulation layer;



US 2020/0013836 A1l

[0017] wherein when observed along a normal line direc-
tion of the substrate, a projection of the film thickness
non-uniform region on the opaque insulation layer is inside
the opaque insulation layer.

[0018] The first electrode layer is preferably made of
Indium Tin Oxide (ITO). An ITO film is first deposited on
the whole surface of the substrate and then patterned through
a photographic etching technology so as to form the first
electrode layer. An opaque insulation film is deposited on an
upper surface of the first electrode layer and patterned
through photolithography technology and etching technol-
ogy so as to form the opaque insulation layer. During
manufacturing of the pixel defined layers, the organic light-
resist is first coated, and then exposed, developed, and baked
to obtain the pixel defined layers.

[0019] As an improvement on step S12, the step of form-
ing the opaque insulation layer comprises sub steps of:

[0020] S121: forming a first insulation layer;

[0021] S122: forming an opaque layer; and

[0022] S123: forming a second insulation layer.

[0023] Further, each layer of the opaque insulation layer is

made through a chemical vapor deposition method or a
physical vapor deposition method.

[0024] Further, the organic light emitting layer is made
through an inkjet printing technology.

[0025] In aword, in the AMOLED panel according to the
present disclosure, through arranging the opaque insulation
layer and enabling the projection of the film thickness
non-uniform region on the opaque insulation layer to be
inside the opaque insulation layer when they are observed
along the normal line direction of the substrate, the non-
uniform light resulted by the film thickness non-uniform
region can be completely shaded by the opaque insulation
layer. In this manner, only light with a uniform brightness
that is emitted by the film thickness uniform region of the
organic light emitting layer can transmit through the sub-
strate, and thus the pixel region can have a uniform bright-
ness. Therefore, brightness uniformity of the AMOLED
panel can be improved. Moreover, the opaque insulation
layer is preferably made of commonly used material during
manufacturing of display panel, and thus a manufacturing
cost thereof can be further reduced. The present disclosure
further provides a method for manufacturing the AMOLED
panel, and thus a performance of the panel can be ensured.
[0026] The above technical features can be combined in
any suitable manner, or substituted by the equivalent tech-
nical features, as long as the purpose of the present disclo-
sure can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The present disclosure will be illustrated in detail
hereinafter with reference to the embodiments and the
accompanying drawings. In the drawings:

[0028] FIG. 1 schematically shows a structure of an AMO-
LED panel in the prior art;

[0029] FIG. 2 schematically shows a structure of an AMO-
LED panel according to the present disclosure;

[0030] FIG. 3 is a flow chart of a method for manufac-
turing the AMOLED panel according to the present disclo-
sure;

[0031] FIG. 4 schematically shows a structure of the
AMOLED panel after step S11 is performed during manu-
facturing thereof;
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[0032] FIG. 5 schematically shows a structure of the
AMOLED panel after step S12 is performed during manu-
facturing thereof;

[0033] FIG. 6 schematically shows a structure of the
AMOLED panel after step S13 is performed during manu-
facturing thereof; and

[0034] FIG. 7 schematically shows a structure of the
AMOLED panel after step S14 is performed during manu-
facturing thereof.

[0035] In the drawings, the same components are repre-
sented by the same reference signs, and the size of each
component does not represent the actual size of the corre-
sponding component.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0036] The details of the present disclosure can be under-
stood more clearly combining the description on the draw-
ings and the embodiments. However, the specific embodi-
ments disclosed herein are only used for illustrating the
present disclosure, while cannot be understood as limiting
the present disclosure in any manner. Those skilled in the art
can make any deformations under the teaching of the
technical content disclosed herein, and all the deformations
fall into the scope of the present disclosure. The present
disclosure will be further illustrated hereinafter with refer-
ence to the drawings.

[0037] The present disclosure will be described in detail
hereinafter with reference to the accompanying drawings.
The terms “upper”, “lower”, “right”, and “left” in the
following text are directions relative to the directions shown
in the drawings, and should not be construed as limiting the
scope of the disclosure.

Embodiment 1

[0038] FIG. 2 schematically shows a structure of an AMO-
LED panel according to the present embodiment. It can be
seen from FIG. 2 that, the AMOLED panel comprises a
substrate 21, a first electrode layer 22, and pixel defined
layers 24 arranged from bottom up in sequence. One pixel
region 26 is arranged between each two adjacent pixel
defined layers 24, and the pixel region 26 is provided with
an organic light emitting layer 25. Since an inclined surface
241 of a pixel defined layer 24 facing the pixel region 26 is
hydrophilic, the organic light emitting layer 25 has a film
thickness non-uniform region 252 at a position near to the
inclined surface 241 and a film thickness uniform region 251
at a position far from the inclined surface 241.

[0039] According to the present embodiment, the AMO-
LED panel further comprises an opaque insulation layer 23
(as shown in FIG. 2) at least partially arranged between the
first electrode layer 22 and the pixel defined layers 24, which
is different from that in the prior art. Moreover, the opaque
insulation layer 23 extends to the pixel region 26. When
observed along a normal line direction of the substrate 21,
a projection of the film thickness non-uniform region 252 on
the opaque insulation layer 23 is inside the opaque insulation
layer 23.

[0040] After an electric field is applied, the organic light
emitting layer 25 can emit light. The light has non-uniform
brightness at a position corresponding to the film thickness
non-uniform region 252, while has a uniform brightness at
a position corresponding to the film thickness uniform



US 2020/0013836 A1l

region 251. According to the present embodiment, the
opaque insulation layer 23 can play a role of shading light.
Since the projection of the film thickness non-uniform
region 252 on the opaque insulation layer 23 is inside the
opaque insulation layer 23, the non-uniform light resulted by
the film thickness non-uniform region 252 can be com-
pletely shaded by the opaque insulation layer 23. In this
manner, only light with a uniform brightness that is emitted
by a film thickness uniform region 251 can transmit through
the substrate from a light-exiting side 20 thereof, and thus
the pixel region 26 can have a uniform brightness. There-
fore, brightness uniformity of the AMOLED panel can be
improved.

[0041] Preferably, according to the present embodiment,
the opaque insulation layer 23 comprises a first insulation
layer 231, an opaque layer 232, and a second insulation layer
233 from bottom up in sequence. The opaque layer 232 can
be insulated from adjacent layer by the first insulation layer
231 and the second insulation layer 233 respectively. The
opaque layer 232 enables the opaque insulation layer 23 to
have a good light shading performance. Preferably, the first
insulation layer 231 and the second insulation layer 233 are
made of silicon nitride or silicon oxide. The opaque layer
232 is made of a metal, and the metal is preferably selected
to be Mo or Al. These materials are all commonly used
materials during manufacturing of the panel, and thus a
manufacturing cost of the panel can be further reduced. Of
course, each layer of the opaque insulation layer 23 can also
be made of other materials, as long as a performance of the
opaque insulation layer 23 can be achieved. According to
another embodiment of the present disclosure, the opaque
insulation layer 23 is made of a black matrix material, such
as black chrome, black photoresist, and so on.

[0042] The pixel defined layers 24 are preferably made of
an organic light-resist material, such as acrylic plastic or
polyimide.

Embodiment 2

[0043] The present disclosure further provides a method
for manufacturing an AMOLED panel, as shown in FIG. 3.
The manufacturing procedure of the AMOLED panel will be
illustrated in detail hereinafter with reference to FIG. 3.
[0044] In step S11, a first electrode layer 22 is formed on
a whole surface of a substrate 21, as shown in FIG. 4. The
first electrode layer 22 is preferably made of Indium Tin
Oxide (ITO). An ITO film is first deposited on the whole
surface of the substrate 21 and then patterned through a
photographic etching technology so as to form the first
electrode layer 22.

[0045] In step S12, an opaque insulation layer 23 is
formed, as shown in FIG. 5. An opaque insulation film is
deposited on an upper surface of the first electrode layer 22
and patterned through photolithography technology and
etching technology so as to form the opaque insulation layer
23. Preferably, the opaque insulation layer 23 comprises a
first insulation layer 231, an opaque layer 232, and a second
insulation layer 233 from bottom up in sequence. During
manufacturing of the opaque insulation layer 23, first, the
first insulation layer 231 is deposited through a chemical
vapor deposition method or a physical vapor deposition
method, and then, the opaque layer 232 and the second
insulation layer 233 are deposited in sequence through the
same method. At last, the opaque insulation layer 23 can be
obtained after a patterning procedure.
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[0046] 1In step S13, pixel defined layers are formed, as
shown in FIG. 6. The pixel defined layers 24 are preferably
made of an organic light-resist material. During manufac-
turing of the pixel defined layers 24, an organic light-resist
material is first coated on a whole surface of the opaque
insulation layer 23, and then exposed, developed, and baked
to obtain the pixel defined layers 24. The pixel defined layers
24 manufactured through this method has a hydrophobic
property on an upper surface 242 thereof, and has a hydro-
philic property on an inclined surface 241 thereof.

[0047] One pixel region 26 is arranged between each two
adjacent pixel defined layers 24, and the opaque insulation
layer extends to the pixel region 26.

[0048] In step S14, an organic light emitting layer 25 is
formed in the pixel region 26, as shown in FIG. 7. According
to the present embodiment, the organic light emitting layer
25 is made through an inkjet printing technology. The
organic light emitting layer 25 has a film thickness non-
uniform region 252 at a position near to an inclined surface
241 of a pixel defined layer 24 facing the pixel region 26.
When observed along a normal line direction of the substrate
21, a projection of the film thickness non-uniform region
252 on the opaque insulation layer 23 is inside the opaque
insulation layer 23.

[0049] With respect to the AMOLED panel manufactured
through the method disclosed herein, a performance and a
quality of the panel can be guaranteed. The pixel region can
have a uniform brightness, and brightness uniformity of the
AMOLED panel can be improved.

[0050] At last, it should be noted that, the above embodi-
ments are only used for illustrating, rather than restricting
the present disclosure. The present disclosure is illustrated in
detail in combination with preferred embodiments herein-
above, but it can be understood that, the embodiments
disclosed herein can be amended or substituted without
departing from the protection scope of the present disclo-
sure. In particular, as long as there are no structural conflicts,
the technical features disclosed in each and every embodi-
ment of the present disclosure can be combined with one
another in any way, and the combined features formed
thereby are within the protection scope of the present
disclosure.

1. An AMOLED panel, comprising a substrate, a first
electrode layer, and pixel defined layers arranged from
bottom up in sequence,

wherein one pixel region is arranged between each two
adjacent pixel defined layers, and the pixel region is
provided with an organic light emitting layer which has
a film thickness non-uniform region at a position near
to an inclined surface of a pixel defined layer facing the
pixel region;

wherein the panel further comprises an opaque insulation
layer at least partially arranged between the first elec-
trode layer and the pixel defined layers, and the opaque
insulation layer extends to the pixel region; and

wherein when observed along a normal line direction of
the substrate, a projection of the film thickness non-
uniform region on the opaque insulation layer is inside
the opaque insulation layer.

2. The panel according to claim 1, wherein the pixel
defined layers are made of an organic light-resist material.



US 2020/0013836 A1l

3. The panel according to claim 1, wherein the opaque
insulation layer comprises a first insulation layer, an opaque
layer, and a second insulation layer from bottom up in
sequence.

4. The panel according to claim 3, wherein the first
insulation layer is made of silicon oxide or silicon nitride,
and the second insulation layer is made of silicon oxide or
silicon nitride.

5. The panel according to claim 3, wherein the opaque
layer is made of a metal.

6. The panel according to claim 5, wherein the metal is
Mo or Al

7. The panel according to claim 4, wherein the pixel
defined layers are made of an organic light-resist material.

8. The panel according to claim 2, wherein the opaque
insulation layer comprises a first insulation layer, an opaque
layer, and a second insulation layer from bottom up in
sequence.

9. A method for manufacturing an AMOLED panel,
comprising steps of:

S11: forming a first electrode layer on a whole surface of

a substrate;

S12: forming an opaque insulation layer;

S13: forming pixel defined layers, wherein one pixel
region is arranged between each two adjacent pixel
defined layers, and the opaque insulation layer is at
least partially arranged below the pixel defined layers
and extends to the pixel region; and
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S14: forming an organic light emitting layer in the pixel
region, wherein the organic light emitting layer has a
film thickness non-uniform region at a position near to
an inclined surface of a pixel defined layer facing the
pixel region; and

wherein when observed along a normal line direction of
the substrate, a projection of the film thickness non-
uniform region on the opaque insulation layer is inside
the opaque insulation layer.

10. The method according to claim 9, wherein the step of

forming the opaque insulation layer comprises sub steps of’

S121: forming a first insulation layer;

S122: forming an opaque layer; and

S123: forming a second insulation layer.

11. The method according to claim 9, wherein the organic
light emitting layer is made through an inkjet printing
technology.

12. The method according to claim 10, wherein each layer
of the opaque insulation layer is made through a chemical
vapor deposition method or a physical vapor deposition
method.

13. The method according to claim 10, wherein the
organic light emitting layer is made through an inkjet
printing technology.

14. The method according to claim 12, wherein the
organic light emitting layer is made through an inkjet
printing technology.
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