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7) ABSTRACT

An OLED display panel, a method for producing the same
and a display device are provided. The OLED display panel
includes: a substrate; and a plurality of sub-pixel areas on the
substrate, each of the plurality of sub-pixel areas including
a light emitting region and a non-light emitting region,
wherein a plurality of insulation layers are in the non-light
emitting region and a light emitting assembly is in the light
emitting region, and wherein at most two insulation layers of
the plurality of insulation layers extend from the non-light
emitting region into the light emitting region between the
light emitting assembly and the substrate, and wherein total
number of the plurality of insulation layers in the non-light
emitting region is greater than number of the insulation
layers extending from the non-light emitting region into the
light emitting region between the light emitting assembly
and the substrate.
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OLED DISPLAY PANEL, METHOD FOR
PRODUCING THE SAME AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of the Chinese
Patent Application No. 201711206699.7 filed on Nov. 27,
2017 in the State Intellectual Property Office of China, the
whole disclosure of which is incorporated herein by refer-
ence.

BACKGROUND
Technical Field

The present disclosure relates to the field of display
technology, more particularly, to an organic light emitting
diode (OLED) display panel, a method for producing the
OLED display panel and a display device.

Description of the Related Art

An OLED (organic light-emitting diode) display device
has characteristics such as self light emission, simple struc-
ture, super light weight, rapid response speed, wide vision
angle, low power consumption and flexible display, thus it
has been widely applied in the field of display.

In the related art, an OLED display device includes a
display area and a non-display area. The display area
includes a light emitting region and a non-light emitting
region. The light emitting region contains an OLED unit and
the non-light emitting region contains a thin film transistor.

SUMMARY

An embodiment of the present disclosure provides an
organic light emitting diode display panel, including: a
substrate; and a plurality of sub-pixel areas on the substrate,
each of the plurality of sub-pixel areas comprising a light
emitting region and a non-light emitting region, wherein a
plurality of insulation layers are in the non-light emitting
region and a light emitting assembly is in the light emitting
region, and wherein at most two insulation layers of the
plurality of insulation layers extend from the non-light
emitting region into the light emitting region between the
light emitting assembly and the substrate, and wherein total
number of the plurality of insulation layers in the non-light
emitting region is greater than number of the insulation
layers extending from the non-light emitting region into the
light emitting region between the light emitting assembly
and the substrate.

In some embodiments, the non-light emitting region com-
prises a thin film transistor comprising an active layer, and
a distance between a surface of the light emitting assembly
facing the substrate and the substrate is smaller than a
distance between a surface of the active layer facing the
substrate and the substrate.

In some embodiments, the light emitting assembly is
arranged directly on a surface of the substrate.

In some embodiments, the non-light emitting region com-
prises a thin film transistor, and the plurality of insulation
layers comprise at least two of a buffer layer, a gate insulator
layer, an interlayer dielectric layer and a passivation layer.

In some embodiments, the light emitting assembly emits
light towards the substrate.

10

15

20

25

30

35

40

45

50

55

60

65

2

In some embodiments, the light emitting assembly com-
prises a first electrode, a second electrode and an electrolu-
minescent layer between the first electrode and the second
electrode.

In some embodiments, the first electrode is in direct
contact with the substrate.

In some embodiments, the substrate is a glass substrate.

In some embodiments, three sub-pixel areas constitute
one pixel area, and the light emitting assemblies in the three
sub-pixel areas of the pixel area emit a first primary color
light, a second primary color light and a third primary color
light respectively.

In some embodiments, four sub-pixel areas constitute one
pixel area and the light emitting assemblies in the four
sub-pixel areas of the pixel area emit a first primary color
light, a second primary color light, a third primary color light
and a white light respectively.

An embodiment of the present disclosure provides an
organic light emitting diode display panel, including: a
substrate; a plurality of sub-pixel areas on the substrate, each
of the plurality of sub-pixel areas comprising a light emitting
region and a non-light emitting region; and a light emitting
assembly arranged directly on a surface of the substrate in
the light emitting region.

In some embodiments, the light emitting assembly com-
prises a first electrode, a second electrode and electrolumi-
nescent material between the first electrode and the second
electrode, and the first electrode is in direct contact with the
substrate.

An embodiment of the present disclosure also provides an
organic light emitting diode display device comprising the
organic light emitting diode display panel as described
above.

An embodiment of the present disclosure also provides a
method for producing an organic light emitting diode dis-
play panel, wherein the organic light emitting diode display
panel comprises a plurality of sub-pixel areas, each of the
plurality of sub-pixel areas comprising a light emitting
region and a non-light emitting region, the method compris-
ing: forming a plurality of insulation layers on a substrate,
the plurality of insulation layers extending into the light
emitting region from the non-light emitting region; remov-
ing a portion, in the light emitting region, of at least one of
the plurality of insulation layers; and forming a light emit-
ting assembly in the light emitting region on the substrate
formed with the plurality of insulation layers.

In some embodiments, the removing the portion, in the
light emitting region, of at least one of the plurality of
insulation layers comprises: removing the portion, in the
light emitting region, of each of the plurality of insulation
layers, by dry etching process.

In some embodiments, the method further comprises:
patterning portions, in the non-light emitting region, of the
plurality of insulation layers.

In some embodiments, the removing the portion, in the
light emitting region, of at least one of the plurality of
insulation layers and the patterning the portion, in the
non-light emitting region, of the at least one of the plurality
of insulation layers are performed in a same patterning step.

In some embodiments, the forming the light emitting
assembly in the light emitting region on the substrate formed
with the plurality of insulation layers comprises: forming a
first electrode on the substrate formed with the plurality of
insulation layers; forming a pixel definition layer on the
substrate formed with the first electrode, and forming an
accommodating chamber in the pixel definition layer; inject-
ing electroluminescent material into the accommodating
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chamber to form an electroluminescent layer; and forming a
second electrode on the substrate formed with the pixel
definition layer and the electroluminescent layer.

In some embodiments, the first electrode is in direct
contact with the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to explain the technical solutions of embodiments
of the present disclosure or the related art, drawings that are
needed to describe the embodiments or the related art will be
described briefly below. Apparently, the following drawings
only show some of the embodiments of the present disclo-
sure. The skilled person in the art can obtain other drawings
from these drawings without any creative efforts.

FIG. 1 is a schematic diagram showing a structure of a
sub-pixel area of an OLED display panel according to an
embodiment of the present disclosure;

FIG. 2 is a schematic diagram showing a structure of a
sub-pixel area of an OLED display panel according to
another embodiment of the present disclosure;

FIG. 3 is a schematic diagram showing a structure of a
pixel area of an OLED display panel according to an
embodiment of the present disclosure, in which one pixel
area is composed of three sub-pixel areas;

FIG. 4 is a schematic diagram showing a structure of a
pixel area of an OLED display panel according to another
embodiment of the present disclosure, in which one pixel
area is composed of four sub-pixel areas;

FIG. 5 is a flow chart of a method for producing an OLED
display panel according to an embodiment of the present
disclosure;

FIG. 6 shows exemplary specific steps in the step S30 of
the method shown in FIG. 5;

FIG. 7 is a simplified schematic view showing a process
for producing an OLED display panel according to an
embodiment of the present disclosure; and

FIG. 8 is a schematic view showing a mask for patterning
the portions of the insulation layers in the non-light emitting
region and the light emitting region simultaneously.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the present disclosure will be explained
explicitly and entirely below with reference to drawings.
Apparently, the described embodiments are only some of the
embodiments in the present disclosure, instead of all of
embodiments in the present disclosure. All of other embodi-
ments obtained by the skilled person in the art, from the
embodiments of the present disclosure, fall within the scope
of the present disclosure.

An embodiment of the present disclosure provides an
organic light emitting diode display panel. It includes a
substrate 10 and a plurality of sub-pixel areas 100 on the
substrate 10. FIG. 1 and FIG. 2 each show an example of the
sub-pixel area 100. As illustrated in FIG. 1 and FIG. 2, each
of the sub-pixel areas 100 includes a light emitting region
and a non-light emitting region. A plurality of insulation
layers (FIG. 1 and FIG. 2 show schematically four insulation
layers) are provided in the non-light emitting region. A light
emitting assembly 40 is arranged in the light emitting region.
At most two insulation layers of the plurality of insulation
layers extend from the non-light emitting region into the
light emitting region and they are located between the light
emitting assembly 40 and the substrate 10. Total number of
the plurality of insulation layers in the non-light emitting
region is greater than number of the insulation layers extend-
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ing into the light emitting region from the non-light emitting
region and located between the light emitting assembly 40
and the substrate 10. That is, part of the plurality of
insulation layers in the non-light emitting region extend into
a position between the light emitting assembly 40 and the
substrate 10 in the light emitting region, but not all of the
plurality of insulation layers extend into the light emitting
region.

It should be noted that the OLED display panel herein
may include the substrate 10 and structures required for
display (for example, the thin film transistor and the light
emitting assembly or the like) arranged on the substrate 10.
Furthermore, it may further include a packaging structure
(for example, a packaging thin film or a packaging sub-
strate). When the light emitted from the light emitting
assembly 40 is a white light, the display panel may further
include a color filtering pattern.

As an example, the OLED display panel may include a
plurality of insulation layers in the non-light emitting region,
for example, including a combination of any ones of a buffer
layer, a gate insulator (abbreviated as GI) layer, an interlayer
dielectric (abbreviated as ILD) layer, and a passivation layer
(PVX).

In an example, FIG. 1 and FIG. 2 show schematically that
the OLED display panel includes four insulation layers in
the non-light emitting region. In particular, the four insula-
tion layers in the non-light emitting region include a buffer
layer 01, a gate insulator layer 02, an interlayer dielectric
layer 03 and a passivation layer 04. However, the embodi-
ments of the present disclosure are not limited to this. For
example, only two insulation layers (for example, two of the
above listed insulation layers) may be arranged in the
non-light emitting region while one insulation layer or no
insulation layers are arranged between the light emitting
assembly 40 and the substrate 10 in the light emitting region.

In some examples, the OLED display panel includes the
light emitting assembly 40 that may emit light towards the
substrate 10. For example, the display panel provided by the
present disclosure may be a bottom light emitting type
OLED display panel.

In an embodiment of the present disclosure, at most two
insulation layers are provided between the light emitting
assembly 40 and the substrate 10. That is, two insulation
layers may be provided between the light emitting assembly
40 and the substrate 10, as shown in FIG. 1; or one insulation
layer may be provided between the light emitting assembly
40 and the substrate 10; or no insulation layers may be
provided between the light emitting assembly 40 and the
substrate 10, as shown in FIG. 2.

In the embodiment, at most two insulation layers of the
plurality of insulation layers extending into the light emit-
ting region from the non-light emitting region means, as
shown in FIG. 1, the non-light emitting region includes four
insulation layers and the light emitting region includes only
two insulation layers in the above four insulation layers and
other two insulation layers do not extend into the light
emitting region. The other two insulation layers are arranged
only in the non-light emitting region but absent in the light
emitting region. In this way, as shown in FIG. 1 and FIG. 2,
the dashed arrow represents an optical path at an edge of an
illumination range of the light emitting region. The less the
number of the insulation layers between the light emitting
assembly 40 and the substrate 10 is, the less the amount of
light emitted from the light emitting assembly 40 reaches the
non-light emitting region.

In case that the thin film transistor is arranged in the
non-light emitting region, once the light emitted from the
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light emitting region is directly incident onto an active layer
of the thin film transistor in the non-light emitting region or
reflected to the active layer of the thin film transistor in the
non-light emitting region, it may cause a threshold voltage
of the thin film transistor to generate a negative drift so as
to lead to change of characteristics of the thin film transistor,
to cause electric leak of the pixel and abnormal display.
Thus, it is desired that the light emitted from the light
emitting assembly 40 reaches the non-light emitting region
as little as possible. Reduction of the number of the insula-
tion layers between the light emitting assembly 40 and the
substrate 10 facilitates reducing a distance between the light
emitting assembly 40 and the substrate 10, so as to reduce
the light emitted from the light emitting assembly 40 reach-
ing the non-light emitting region.

Certainly, as required, the insulation layers that are only
in the light emitting region and do not extend into the
non-light emitting region may be arranged between the light
emitting assembly 40 and the substrate 10.

As an example, the substrate 10 may be a glass substrate,
or may be a flexible substrate.

In the OLED display panel provided by the embodiments
of the present disclosure, part of the plurality of insulation
layers in the non-light emitting region extend into the light
emitting region, but not all of the plurality of insulation
layers in the non-light emitting region extend into the light
emitting region. It can reduce chance that the light emitted
from the light emitting assembly reaches the non-light
emitting region such that it is less possible for the light
emitted from the light emitting assembly to reach directly
the active layer and it is also less possible for the light
emitted from the light emitting assembly to be reflected by
a metal layer (for example an electrode layer or a light
shielding layer) of the thin film transistor to the active layer.
In this way, influence of the light on the thin film transistor
in the non-light emitting region can be reduced, so as to
reduce the influence of the light emitted from the light
emitting assembly on the characteristics of the thin film
transistor in the non-light emitting region.

In some examples, as illustrated in FIG. 2, the non-light
emitting region includes a thin film transistor 30, and a
distance between a surface (it is a lower surface in FIG. 2)
of the light emitting assembly 40 facing the substrate 10 and
the substrate 10 is smaller than a distance between a surface
(it is a lower surface in FIG. 2) of an active layer 31 of the
thin film transistor 30 facing the substrate 10 and the
substrate 10.

That s, the distance between the lower surface of the first
electrode 20 in the light emitting assembly 40 and the
substrate is smaller than the distance between the lower
surface of the active layer 31 and the substrate 10. For
example, the thin film transistor is a bottom gate type thin
film transistor. The insulation layers between the active layer
and the substrate include the buffer layer and the gate
insulator layer, but the insulation layers between the first
electrode and the substrate only include the buffer layer or
only include the gate insulator layer.

In embodiments, the thin film transistor may be a bottom
gate type thin film transistor, or may be a top gate type thin
film transistor. In the embodiment of the present disclosure,
shown in FIG. 1 and FIG. 2, the thin film transistor is the top
gate type thin film transistor. Depending on materials of the
active layer, the thin film transistor may be for example an
amorphous silicon thin film transistor, a polycrystalline
silicon thin film transistor, a metal oxide thin film transistor,
an organic thin film transistor or the like. In view of this, the
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thin film transistor may also be of staggered type, oppo-
sitely-staggered type, coplanar type or oppositely-coplanar
type, or the like.

As an example, as shown in FIG. 1 and FIG. 2, the thin
film transistor includes a source electrode 11, a drain elec-
trode 12, a gate electrode 13 and an active layer 31. In this
case, the plurality of insulation layers may include: a first
insulation layer (for example the buffer layer 01) between
the substrate 10 and the active layer 31, a second insulation
layer (for example the interlayer dielectric layer 03) between
the active layer 31 and the source electrode 11 and the drain
electrode 12; a third insulation layer (for example the gate
insulator layer 02) between the active layer 31 and the gate
electrode 13; and a fourth insulation layer (for example the
passivation layer 04) covering the source electrode 11 and
the drain electrode 12. As an example, a light shielding layer
05 may be arranged between the substrate 10 and the first
insulation layer. The light shielding layer 05 may be con-
figured to shield stray light (natural light). In addition, the
lower surface of the active layer 31 herein means the surface
of the active layer 31 facing the substrate 10; the lower
surface of the light emitting assembly 40 herein means the
surface of the light emitting assembly 40 facing the substrate
10, in particular, means the surface of the first electrode 20
facing the substrate 10, the first electrode 20 being arranged
in the light emitting assembly 40 close to the substrate 10.

In the embodiment of the present disclosure, the distance
between the lower surface of the light emitting assembly and
the substrate 10 is smaller than the distance between the
lower surface of the active layer 31 and the substrate 10. In
this way, the chance that the light emitted from the light
emitting assembly reaches directly the active layer 31 may
be further reduced and the chance that the light emitted from
the light emitting assembly 40 is reflected by the metal layer
of the thin film transistor 30 to the active layer 31 may also
be reduced, to further reduce the influence of the light
emitted from the light emitting assembly on the character-
istics of the thin film transistor.

In another embodiment, as shown in FIG. 2, the light
emitting assembly 40 is arranged directly on a surface of the
substrate 10.

That is, the first electrode 20 of the light emitting assem-
bly 40 is in direct contact with the substrate 10 and there are
not any other film layers between the first electrode 20 of the
light emitting assembly 40 and the substrate 10. For
example, the substrate 10 may be a glass substrate.

In the OLED display panel provided by the present
disclosure, the light emitting assembly 40 is arranged
directly on the substrate 10 such that the light emitted
downwards (towards the substrate 10) from the light emit-
ting assembly is incident at a particular small angle onto the
active layer and the metal layer of the thin film transistor in
the non-light emitting region while the light emitted towards
lateral sides may be blocked by the pixel definition layer
(PDL). In this way, the thin film transistor may substantially
avoid the influence of the light on the characteristics of the
thin film transistor.

Furthermore, in a typical OLED display panel, an organic
resin layer is typically arranged below the first electrode 20.
The organic resin layer may have a thickness of up to about
3.2 um and the first electrode 20 typically has a thickness of
about 0.07 um. It may cause the first electrode 20 to be
uneven. In contrast, in some of the embodiments of the
present disclosure, the first electrode 20 in the light emitting
assembly 40 is arranged directly on the surface of the
substrate 10 without any film layers such as the organic resin
layer on the side of the first electrode 20 facing the substrate



US 10,446,784 B2

7

10. Tt may ensure the flatness of the first electrode 10. The
performance of the light emitting assembly 40 depends on
the flatness of the first electrode 20. Thus, the structure
provided by the present disclosure is helpful to improving
the performance of the light emitting assembly and improv-
ing uniformity and stability of products made by ink-jet
printing (abbreviated as ITP) technology, so as to improve
lifetime and performance of the products.

Again, for example, in a typical OLED display panel,
during producing the first electrode 20, it may need to pass
through a hole in an organic resin layer, a hole in a
planarization layer, a hole in an interlayer dielectric layer, a
hole in a buffer layer or the like. The organic resin layer may
have a thickness of up to about 3.2 um. The planarization
layer may have a thickness of up to about 0.35 um. The
interlayer dielectric layer may have a thickness of up to
about 0.55 um. The buffer layer may have a thickness of up
to about 0.4 pum. In some embodiments of the present
disclosure, during producing the first electrode 20, it needn’t
to pass through the hole in the organic resin layer. It may
relatively reduce difference in corner segments during form-
ing the first electrode 20.

As an example, as shown in FIG. 1 and FIG. 2, the light
emitting assembly includes a first electrode 20, a second
electrode 50 and an electroluminescent layer 40 between the
first electrode 20 and the second electrode 50. The elec-
troluminescent layer 40 may be defined by the pixel defi-
nition layer 60. For example, an accommodating chamber
may be arranged in the pixel definition layer 60. The
electroluminescent material may for example be injected
into the accommodating chamber by ink-jet printing to form
the electroluminescent layer 40.

As an example, the first electrode 20 may be a transparent
electrode, for example may be an ITO (Indium tin oxide)
electrode. The second electrode 50 may for example be a
metal electrode. One of the first electrode 20 and the second
electrode 50 is a cathode, the other of the first electrode 20
and the second electrode 50 is an anode.

As an example, the light emitting assembly 40 may
further include a hole transport layer, a hole injection layer,
an electronic transport layer, an electronic injection layer, or
the like.

In an embodiment, as shown in FIG. 3, three sub-pixel
areas R, G, B constitute one pixel area and the light emitting
assemblies in the three sub-pixel areas of the pixel area emit
a first primary color light, a second primary color light and
a third primary color light respectively.

In another embodiment, as shown in FIG. 4, four sub-
pixel areas R, G, B and W constitute one pixel area and the
light emitting assemblies in the four sub-pixel areas of the
pixel area emit a first primary color light, a second primary
color light, a third primary color light and a white light
respectively.

The detailed views of examples of a single sub-pixel area
have been shown in FIG. 1 and FIG. 2, thus, FIG. 3 and FIG.
4 only give schematic representations of the sub-pixel areas.

In an embodiment, the first primary color, the second
primary color and the third primary color may be different
from each other as long as they are three primary colors. The
first primary color, the second primary color and the third
primary color may be red, blue and green respectively. For
example, the first primary color is red; the second primary
color is yellow; and the third primary color is green.
Certainly, other combinations of colors are also available.
Or, the first primary color, the second primary color and the
third primary color may be cyan blue, magenta and yellow
respectively. For example, the first primary color is cyan
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blue; the second primary color is magenta; and the third
primary color is yellow. Certainly, other combinations of
colors are also available.

One pixel area may not only include three sub-pixel areas
that emit lights with different primary colors respectively,
but also include one sub-pixel area that emits a white light.
For example, one pixel area includes three sub-pixel areas
that emit a red light, a blue light and a green light respec-
tively; or one pixel area includes three sub-pixel areas that
emit a cyan blue light, a magenta light and a yellow light
respectively; or each of the pixel areas as described in the
above two forms may further include a sub-pixel area that
emits a white light.

In the embodiment of the present disclosure, the light
emitting unit may emit a colored light. It may remove a color
filtering pattern from the OLED display panel, thereby it
may reduce product cost, and may make the OLED display
panel lighter and thinner.

An embodiment of the present disclosure also provides an
organic light emitting diode display panel. The organic light
emitting diode display panel includes a substrate and a
plurality of sub-pixel areas on the substrate. Each of the
plurality of sub-pixel areas includes a light emitting region
and a non-light emitting region. The organic light emitting
diode display panel may further include a light emitting
assembly arranged directly on a surface of the substrate in
the light emitting region.

It should be noted that, firstly, the OLED display panel
herein may be a top light emitting type OLED display panel
(for example, the first electrode 20 is a metal electrode and
the second electrode 50 is a transparent electrode), or it may
alternatively be a bottom light emitting type OLED display
panel (for example, the first electrode 20 is a transparent
electrode and the second electrode 50 is a metal electrode).

Secondly, the light emitting assembly is arranged directly
on the surface of the substrate, and there are not any other
film layers between the light emitting assembly and the
substrate.

In the OLED display panel provided by the embodiments
of the present disclosure, the light emitting assembly is
arranged directly on the substrate. It may ensure the flatness
of the first electrode of the light emitting assembly that is
arranged close to the substrate. It is helpful to improving
uniformity and stability of products made by ink-jet printing
(abbreviated as 1JP) technology, so as to improve lifetime
and performance of the products.

An embodiment of the present disclosure also provides an
organic light emitting diode display device including the
organic light emitting diode display panel as described
above.

The OLED display device provided by the present dis-
closure have the same advantageous effects as the above
OLED display panel. The details will be omitted here.

An embodiment of the present disclosure also provides a
method for producing an organic light emitting diode dis-
play panel. The organic light emitting diode display panel
includes a plurality of sub-pixel areas. Each of the plurality
of sub-pixel areas includes a light emitting region and a
non-light emitting region. As illustrated in FIG. 5, the
method includes:

Step S10 of forming a plurality of insulation layers on a
substrate 10, the plurality of insulation layers extending into
the light emitting region from the non-light emitting region;
and

Step S20 of removing a portion, in the light emitting
region, of at least one of the plurality of insulation layers.
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That is, as shown in FIG. 6, the plurality of insulation
layers are formed on the substrate (located in the light
emitting region and the non-light emitting region) and a
portion of some film layers in the light emitting region are
removed, so that only at most two film layers are maintained
in the light emitting region. In the figure, blank parts defined
by dashed blocks represent the portions that need to be
removed in the producing process, for example, they may be
removed by a dry etching process.

It should be noted that in the related art, during producing
the OLED display panel, there are processes for etching the
insulation layers in the non-light emitting region. Thus,
when the insulation layers in the present disclosure are
produced (the insulation layers in the light emitting region
are removed), it only needs to add the corresponding pat-
terns on an original mask.

The above method may further include:

Step S30 of forming a light emitting assembly in the light
emitting region on the substrate 10 formed with the plurality
of insulation layers.

The processes for forming the light emitting assembly
may be performed by the conventional processes. The
materials of the insulation layers may for example be silicon
nitride or silicon oxide, or the like.

In the method for producing the OLED display panel
provided by the embodiment of the present disclosure,
without increasing processes and processing difficulty, the
produced OLED display panel may only make some of the
plurality of insulation layers in the non-display area extend
into the display area. It may reduce chance that the light
emitted from the light emitting assembly reaches the non-
light emitting region such that it is less possible for the light
emitted from the light emitting assembly to reach directly
the active layer and it is also less possible for the light
emitted from the light emitting assembly to be reflected by
a metal layer of the thin film transistor to the active layer. In
this way, influence of the light on the thin film transistor in
the non-light emitting region can be reduced, so as to reduce
the influence of the light emitted from the light emitting
assembly on the characteristics of the thin film transistor in
the non-light emitting region.

As an example, the Step S20 may include:

Step S21 of removing the portion, in the light emitting
region, of each of the plurality of insulation layers, by a dry
etching process.

In this way, the light emitting assembly 40 may be
arranged directly on the substrate 10. As an example, the
above method may further include:

Step S20' of patterning portions, in the non-light emitting
regions, of the plurality of insulation layers.

In some embodiments, in order to avoid increasing pro-
cesses, the above step S20 may be performed during the
above step S20'; in other words, the step of removing the
portion, in the light emitting region, of at least one of the
plurality of insulation layers and the step of patterning the
portion, in the non-light emitting region, of the at least one
of the plurality of insulation layers are performed in a same
patterning step. It may be achieved by adding the corre-
sponding pattern into the mask configured to pattern the
corresponding insulation layers, as shown in FIG. 7. FIG. 7
shows the mask 70. Light emitting region patterns and
non-light emitting region patterns are arranged on positions
in the mask 70 corresponding to the light emitting region and
the non-light emitting region respectively, so as to pattern
the portions of the insulation layers in the light emitting
region and in the non-light emitting region on the substrate
at the same time. The step S20' may for example be
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configured to form structures of the thin film transistor or
other structures (such as via holes).

In an example, it is possible to form only one insulation
layer and pattern it only once, so that the finally formed
insulation layer is located only in the non-light emitting
region.

In an embodiment of the present disclosure, the Step S30
may include:

Step S31: forming a first electrode 20 on the substrate 10
formed with the plurality of insulation layers;

Step S32: forming a pixel definition layer 60 on the
substrate formed with the first electrode 20, and forming an
accommodating chamber in the pixel definition layer;

Step S33: injecting electroluminescent material into the
accommodating chamber to form an electroluminescent
layer; and

Step S34: forming a second electrode on the substrate
formed with the pixel definition layer and the electrolumi-
nescent layer.

The above Step S33 may for example be achieved by
ink-jet printing technology.

The ink-jet printing (IJP) technology will be popular in
the future due to advantages of for example low power
consumption, low cost, high resolution, high color range.
The IJP may be used to achieve monochromatic printing,
thus, when material color points meet the requirements, the
color filter may not be needed. In the present disclosure, the
first electrode is deposited directly on the substrate 10 by
changing the design of opening in comparison with the
related art. The insulation layers such as the ILD layer, the
buffer layer and the passivation layer in the light emitting
region during the processes in the related art are removed by
the dry etching process. On one hand, it avoids unevenness
of surfaces of the first electrode 10 which may occur in the
related art. The unevenness may cause the electrolumines-
cent material not to be expanded well, to degrade the
lifetime and color range of products. On the other hand, the
present disclosure can effectively prevent the thin film
transistor in the non-light emitting region from being
affected by the light irradiation.

The above embodiments are only some exemplary
embodiments of the present disclosure. The scope of the
present disclosure is not limited to this. Modification or
variation can be made easily by those skilled in the art to the
embodiments without departing the scope of the present
disclosure should fall within the scope of the present dis-
closure. Thus, the scope of the present disclosure should be
delimited by the appended claims and equivalents thereof.

What is claimed is:

1. An organic light emitting diode display panel, com-
prising:

a substrate; and

a plurality of sub-pixel areas on the substrate, each of the

plurality of sub-pixel areas comprising a light emitting
region and a non-light emitting region,

wherein a plurality of insulation layers are in the non-light

emitting region and a light emitting assembly is in the
light emitting region, and

wherein at most two insulation layers of the plurality of

insulation layers extend from the non-light emitting
region into the light emitting region between the light
emitting assembly and the substrate, and wherein a
total number of the plurality of insulation layers in the
non-light emitting region is greater than a number of
the insulation layers extending from the non-light emit-
ting region into the light emitting region between the
light emitting assembly and the substrate, and
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wherein the non-light emitting region comprises a thin
film transistor comprising an active layer, and a dis-
tance between a surface of the light emitting assembly
facing the substrate and the substrate is smaller than a
distance between a surface of the active layer facing the
substrate and the substrate.

2. The organic light emitting diode display panel accord-
ing to claim 1, wherein the light emitting assembly is
arranged directly on a surface of the substrate.

3. The organic light emitting diode display panel accord-
ing to claim 1, wherein the plurality of insulation layers
comprise at least two of a buffer layer, a gate insulator layer,
an interlayer dielectric layer and a passivation layer.

4. The organic light emitting diode display panel accord-
ing to claim 1, wherein the light emitting assembly emits
light towards the substrate.

5. The organic light emitting diode display panel accord-
ing to claim 1, wherein the light emitting assembly com-
prises a first electrode, a second electrode and an electrolu-
minescent layer between the first electrode and the second
electrode.

6. The organic light emitting diode display panel accord-
ing to claim 5, wherein the first electrode is in direct contact
with the substrate.

7. The organic light emitting diode display panel accord-
ing to claim 1, wherein the substrate is a glass substrate.

8. The organic light emitting diode display panel accord-
ing to claim 1, wherein three sub-pixel areas of the plurality
of sub-pixel areas constitute one pixel area, and the light
emitting assemblies in the three sub-pixel areas of the pixel
area emit a first primary color light, a second primary color
light and a third primary color light, respectively.

9. The organic light emitting diode display panel accord-
ing to claim 1, wherein four sub-pixel areas of the plurality
of sub-pixel areas constitute one pixel area and the light
emitting assemblies in the four sub-pixel areas of the pixel
area emit a first primary color light, a second primary color
light, a third primary color light and a white light, respec-
tively.

10. An organic light emitting diode display device com-
prising the organic light emitting diode display panel
according to claim 1.

11. A method for producing an organic light emitting
diode display panel, wherein the organic light emitting diode
display panel comprises a plurality of sub-pixel areas, each
of the plurality of sub-pixel areas comprising a light emitting
region and a non-light emitting region, the method compris-
ing:
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forming a plurality of insulation layers on a substrate, the
plurality of insulation layers extending into the light
emitting region from the non-light emitting region;

removing a portion, in the light emitting region, of at least
one of the plurality of insulation layers; and

forming a light emitting assembly in the light emitting

region on the substrate formed with the plurality of
insulation layers,

wherein the method further comprises:

patterning portions, in the non-light emitting region, of
the plurality of insulation layers.
12. A method for producing an organic light emitting
diode display panel, wherein the organic light emitting diode
display panel comprises a plurality of sub-pixel areas, each
of the plurality of sub-pixel areas comprising a light emitting
region and a non-light emitting region, the method compris-
ing:
forming a plurality of insulation layers on a substrate, the
plurality of insulation layers extending into the light
emitting region from the non-light emitting region;

removing the portion, in the light emitting region, of each
of the plurality of insulation layers, by a dry etching
process; and

forming a light emitting assembly in the light emitting

region on the surface formed with the plurality of
insulation layers.

13. The method according to claim 11, wherein removing
the portion, in the light emitting region, of at least one of the
plurality of insulation layers, and patterning the portions, in
the non-light emitting region, of the plurality of insulation
layers are performed in a same patterning step.

14. The method according to claim 11, wherein forming
the light emitting assembly in the light emitting region on
the substrate formed with the plurality of insulation layers
comprises:

forming a first electrode on the substrate formed with the

plurality of insulation layers;

forming a pixel definition layer on the substrate formed

with the first electrode, and forming an accommodating
chamber in the pixel definition layer;

injecting electroluminescent material into the accommo-

dating chamber to form an electroluminescent layer;
and

forming a second electrode on the substrate formed with

the pixel definition layer and the electroluminescent
layer.

15. The method according to claim 14, wherein the first
electrode is in direct contact with the substrate.
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