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7) ABSTRACT

An organic electroluminescent display panel and a method
for manufacturing the same and a display device are dis-
closed. The organic electroluminescent display panel
includes a base substrate, an anode and a cathode on the base
substrate, and an organic light emitting layer located
between the anode and the cathode, wherein the organic
electroluminescent display panel further includes a semi-
conductor layer covering the entire base substrate, the semi-
conductor layer located between one of the anode and the
cathode and the organic light emitting layer.
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Fig. 5
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Forming an anode on a base substrate

Forming a semiconductor layer on the anode,
the semiconductor covering the entire base
substrate

Forming an organic light emitting layer on the
semiconductor and forming a cathode on the
semiconductor layer

Fig. 9a



U.S. Patent Oct. 29, 2019 Sheet 6 of 6 US 10,461,136 B2

Forming a plurality of cathodes on a base
substrate

Y

Forming a semiconductor layer on the cathode,
the semiconductor covering the entire base
substrate

Y

Forming an organic light emitting layer on the
semiconductor and forming an anode on the
semiconductor layer

Fig. 9b
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ORGANIC ELECTROLUMINESCENT
DISPLAY PANEL WITH SEMICONDUCTOR
LAYER, MANUFACTURING METHOD FOR
MANUFACTURING THE SAME, AND
DISPLAY DEVICE

The application is a U.S. National Phase Entry of Inter-
national Application No. PCT/CN2017/090762 filed on Jun.
29, 2017, designating the United States of America and
claiming priority to Chinese Patent Application No.
201611208526.4 filed on Dec. 23, 2016. The present appli-
cation claims priority to and the benefit of the above-
identified applications and the above-identified applications
are incorporated by reference herein in their entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to an
organic electroluminescent display panel and a method for
manufacturing the same and a display device.

BACKGROUND

After nearly two decades of rapid development, there was
a qualitative leap in material synthesis, device preparation
and process integration for Organic Light Emitting Diode
(OLED). As OLED has high efficiency, high brightness, high
contrast, low power consumption, fast response, flexible
display and many other advantages, OLED has become the
most powerful competitors for the next generation of main-
stream flat panel display technology.

As depicted by FIG. 1, a pixel structure of OLED accord-
ing to conventional arts comprises a plurality of thin film
transistor array circuits 11 on a substrate 10, an anode 12 on
the thin film transistor array circuit 11, a pixel definition
layer 13 on the anode 12, an organic light emitting layer 14
on the pixel definition layer 13, and a cathode 15 on the light
emitting layer 14. The pixel definition layer 13 functions to
coat the edge of the anode 12, and define the light emitting
area of the OLED. Since a metal oxide such as indium tin
oxide (ITO) is generally used as the anode 12 of the OLED,
and ITO has a great crystal grain. And at the same time, the
edge of the etched ITO is straight, almost at right angles of
90°, and the thickness of the ITO electrode is great, typically
1500 A 10 2000 A. If there is no pixel definition layer 13, it
is easy for the cathode 15 to short-circuit with the anode 12
at a 90° right angle of the edge of the anode 12, such as a
short circuit at a position indicated by the dotted line region
16 in the figure.

However, the presence of the pixel definition layer
reduces the light emitting area, and in particular, the pixel
area is required to be as small as possible in the present trend
of high resolution display, and the presence of the pixel
definition layer further reduces the light emitting area, such
that requirements for efficiency and life expectancy are
further raised.

SUMMARY

At least one embodiment of the present disclosure pro-
vides an organic electroluminescent display panel compris-
ing a base substrate, an anode and a cathode on the base
substrate, and an organic light emitting layer located
between the anode and the cathode, wherein the organic
electroluminescent display panel further comprises a semi-
conductor layer covering the entire base substrate, the semi-
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conductor layer located between one of the anode and the
cathode and the organic light emitting layer.

In the organic electroluminescent display panel according
to embodiments of the present disclosure, as the organic
electroluminescent display panel comprises a semiconductor
layer covering the entire base substrate and the semicon-
ductor layer has a low conductivity in usual cases, it can
serve to coat the edge of the anode and prevent short circuit
between the cathode and the anode. Therefore, the usual
pixel definition layer can be removed in embodiments of the
present disclosure, and the light emitting area of the pixel is
increased.

In one embodiment according to the present disclosure, a
value of current flowing through the semiconductor layer is
greater than a value of current required for lightening the
organic electroluminescent display panel; the value of cur-
rent flowing through the semiconductor layer is a value of
current corresponding to a turn-on voltage of the thin film
transistor when the thin film transistor in the thin film
transistor array circuit of the light emitting display panel is
turned on.

In one embodiment according to the present disclosure,
the semiconductor layer is made of an organic compound
semiconductor, an amorphous semiconductor, or an oxide
semiconductor.

In one embodiment according to the present disclosure,
the amorphous semiconductor layer is made of an amor-
phous silicon semiconductor.

In one embodiment according to the present disclosure, a
thickness of the semiconductor layer is in a range of 500 A
to 1000 A.

In one embodiment according to the present disclosure,
the anode is made of a metal material or a transparent
conductive material; the cathode is made of a metal material
or a transparent conductive material.

In one embodiment according to the present disclosure,
the organic electroluminescent display panel further com-
prises a hole injection layer located between the anode and
the organic light emitting layer.

In one embodiment according to the present disclosure,
when the semiconductor layer is located between the anode
and the organic light-emitting layer, the hole injection layer
is located between the anode and the semiconductor layer or
between the semiconductor layer and the organic light-
emitting layer; and when the semiconductor layer is located
between the cathode and the organic light-emitting layer, the
hole injection layer is located between the anode and the
organic light-emitting layer.

In one embodiment according to the present disclosure,
the organic electroluminescent display panel comprises an
electron transport layer located between the cathode and the
organic light emitting layer.

In one embodiment according to the present disclosure,
when the semiconductor layer is located between the anode
and the organic light emitting layer, the electron transport
layer is located between the organic light emitting layer and
the cathode; and when the semiconductor layer is located
between the cathode and the organic light emitting layer, the
electron transport layer is located between the cathode and
the semiconductor layer or between the semiconductor layer
and the organic light emitting layer.

At least one embodiment of the present disclosure further
provides a display device comprising the organic electrolu-
minescent display panel as described above.

At least one embodiment of the present disclosure further
provides a method for manufacturing an organic electrolu-
minescent display panel comprising forming an anode, an
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organic light emitting layer and a cathode on a base sub-
strate, wherein the method further comprises: forming a
semiconductor layer between the anode and the cathode, the
semiconductor layer covering the entire base substrate.

In one embodiment of the present disclosure, prior to
forming a semiconductor layer between the anode and the
cathode, the method comprises: forming the anode on the
base substrate; and depositing the semiconductor layer on
the anode through chemical vapor deposition.

In one embodiment of the present disclosure, prior to
forming a semiconductor layer between the anode and the
cathode, the method comprises: forming the cathode on the
base substrate; and depositing the semiconductor layer on
the cathode through chemical vapor deposition.

In one embodiment of the present disclosure, prior to
forming an anode, an organic light emitting layer and a
cathode on the base substrate, the method comprises: form-
ing a plurality of thin film transistor array circuits arranged
in matrix on the base substrate; a value of current flowing
through the semiconductor layer is greater than a value of
current required for lightening the organic electrolumines-
cent display panel; the value of current flowing through the
semiconductor layer is a value of current corresponding to a
turn-on voltage of the thin film transistor when the thin film
transistor in the thin film transistor array circuit is turned on.

In one embodiment of the present disclosure, the semi-
conductor layer is made of an organic compound semicon-
ductor, an amorphous semiconductor, or an oxide semicon-
ductor.

In one embodiment of the present disclosure, a hole
injection layer is formed between the anode and the organic
light emitting layer.

In one embodiment of the present disclosure, an electron
transport layer is formed between the organic light emitting
layer and the cathode.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solutions of the
embodiments of the disclosure, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the drawings described below are only related to some
embodiments of the disclosure and thus are not limitative of
the disclosure.

FIG. 1 shows the structure of an organic electrolumines-
cent display panel according to the conventional art;

FIGS. 2a and 2b are schematic structural views of an
organic electroluminescent display panel according to one
embodiment of the present disclosure;

FIG. 3 is a schematic view of the conductivity at different
positions of the semiconductor layer according to an
embodiment of the present disclosure when the thin film
transistor in an organic electroluminescent display panel is
turned on;

FIG. 4 is a schematic structural view of an organic
electroluminescent display panel according to another
embodiment of the present disclosure;

FIG. 5 is a schematic structural view of an organic
electroluminescent display panel according to still another
embodiment of the present disclosure;

FIG. 6 is a current-voltage plot of a semiconductor layer
in an organic electroluminescent display panel according to
one embodiment of the present disclosure;

FIG. 7 is a schematic view of an organic electrolumines-
cent display panel without a semiconductor layer when
conductive particles are present;
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FIG. 8 is a schematic view of an organic electrolumines-
cent display panel with a semiconductor layer when con-
ductive particles are present; and

FIGS. 9a and 94 are flowcharts of a method for manu-
facturing an organic electroluminescent display panel
according to one embodiment of the present disclosure.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the disclosure apparent, the technical
solutions of the embodiment will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the disclosure. It is
obvious that the described embodiments are just a part but
not all of the embodiments of the disclosure. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the disclosure.

An organic electroluminescent display panel according to
an embodiment of the present disclosure and a method for
manufacturing the same will be described in detail with
reference to the accompanying drawings.

The thickness and area of the film in the drawings are not
the actual proportions of the respective layers, and the
purpose is merely illustrative of the present disclosure.

At least one embodiment of the present disclosure pro-
vides an organic electroluminescent display panel and a
method for manufacturing the same, and a display device,
for removing the usual pixel definition layer and increasing
the light emitting area of the pixel.

FIGS. 2a and 25 illustrate an organic electroluminescent
display panel according to one embodiment of the present
disclosure comprising a base substrate 10, an anode 12 and
a cathode 15 on the base substrate 10, and an organic light
emitting layer located between the anode 12 and the cathode
15, the organic electroluminescent display panel further
comprising a semiconductor layer 21 covering the entire
base substrate 10, the semiconductor layer 21 located
between one of the anode layer 12 and the cathode 15 and
the light-emitting layers 14. For example, the semiconductor
layer 21 is located between the anode 12 and the organic
light emitting layer 14, as illustrated in FIG. 2a. Or, the
semiconductor layer 21 is located between the cathode 15
and the organic light emitting layer 14, as illustrated in FIG.
2b.

In one embodiment of the present disclosure, the anode 12
is located on the base substrate 10 and the cathode 15 is
located above the anode 12, as illustrated in FIG. 2a. In
another embodiment of the present disclosure, the cathode
15 is located on the base substrate 10 and the anode 12 is
located above the cathode 15, as illustrated in FIG. 2b.

In the organic electroluminescent display panel according
to the present embodiment, the semiconductor layer has a
low conductivity in usual case, and serves to coat the edge
of the anode to prevent a short circuit between the cathode
and the anode, thereby removing the conventional pixel
definition layer, and increasing the light emitting area of the
pixel.

The organic electroluminescent display panel according
to the present embodiment is described hereinafter by taking
an organic electroluminescent display panel with an anode
formed on the base substrate as an example.

As illustrated in FIG. 3, the organic electroluminescent
display panel comprises a plurality of thin film transistor
array circuits 22 arranged in matrix on a base substrate 10,
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and the thin film transistor array circuit 22 is arranged in a
manner similar to that of the conventional arts and will not
be elaborated here.

As illustrated in FIG. 3, when the pixel corresponding to
the dotted line region 31 needs to be turned on, the semi-
conductor layer 21 located above the anode 12 (the semi-
conductor layer 21 corresponding to the dotted line region
31) becomes a conductor due to the presence of the gate
voltage, which can be used as a part of the anode 12 for
transferring the holes to the organic light emitting layer 14,
while for the semiconductor layer 21 which is not above the
anode 12 (in the semiconductor layer 21 corresponding to
the dotted line 32 as illustrated) is equal to an insulator due
to absence of the gate voltage, and no leakage current is
generated.

In the embodiment of the present disclosure, the semi-
conductor layer is an organic compound semiconductor
layer, or can be an amorphous semiconductor layer. Of
course, the semiconductor layer can also be an oxide semi-
conductor layer, such as an indium gallium zinc oxide
semiconductor layer.

When the semiconductor layer is an amorphous semicon-
ductor layer, the amorphous semiconductor layer can be
selected as an amorphous silicon semiconductor layer. It is
more convenient to select material for amorphous silicon
semiconductor layer, and the material cost is relatively low,
and current-voltage curve of amorphous silicon semicon-
ductor layer is more stable.

In one embodiment of the present disclosure, thickness of
the semiconductor layer is in a range of 500 A to 1000 A.
In the present disclosure, the thickness value of the semi-
conductor layer refers to the thickness value of the film layer
deposited at the time of production of the semiconductor
layer; the semiconductor layer at this thickness can form a
more uniform film layer and can coat the edge of the anode
better.

In one embodiment of the present disclosure, the anode is
made of a metal material or a transparent conductive mate-
rial, and the cathode is made of a metal material or a
transparent conductive material. Metal materials can be
selected from molybdenum (Mo), aluminum (Al) and other
single-layer metal or a composite metal formed of multi-
layer metal, and t indium tin oxide (ITO) and other trans-
parent conductive material can be selected as transparent
conductive material. When the anode is made of a metal
material and the cathode is made of a transparent conductive
material, the organic electroluminescent display panel is a
top emission type; when the anode is made of a transparent
conductive material and the cathode material is made of a
metal material, the organic electroluminescent display panel
is a bottom emission type.

As illustrated in FIG. 4, the organic electroluminescent
display panel according to one embodiment of the present
discourse further comprises a hole injection layer 41 located
on the side of the organic light emitting layer 14 facing the
anode 12, for example, the hole injection layer 41 can be
provided between the anode 12 and the semiconductor layer
21, or the hole injection layer can be provided between the
semiconductor layer 21 and the organic light emitting layer
14. In this case, only the structure in which the hole injection
layer 41 is located between the anode 12 and the semicon-
ductor layer 21 is illustrated. The hole injection layer 41 can
be made of a material of the conventional art and will not be
elaborated here. The arrangement of the hole injection layer
41 is better facilitating the injection of holes into the organic
light emitting layer 14.
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In one embodiment of the present disclosure, the semi-
conductor layer 21 is located between the cathode 15 and the
organic light emitting layer 14, and the hole injection layer
41 is located between the anode 12 and the organic light
emitting layer 14.

In one embodiment of the present disclosure, as illustrated
in FIG. 5, the organic electroluminescent display panel
further comprises an electron transport layer 51 on the side
of the organic light emitting layer 14 facing the cathode 15,
the electron transport layer 51 can be made of a material of
the conventional art and will not be elaborated here. The
arrangement of the electron injection layer 51 is better
facilitating the injection of electrons into the organic light
emitting layer 14.

Of course, in this embodiment, if the semiconductor layer
21 is located between the cathode 15 and the organic light
emitting layer 14, the electron transport layer 51 can be
provided between the cathode 15 and the semiconductor
layer 21, or can be provided between the semiconductor
layer 21 and the organic light emitting layer 14.

In the embodiment of the present disclosure, the value of
current flowing through the semiconductor layer 21 is larger
than the value of current required for lightening the organic
electroluminescent display panel; the value of current flow-
ing through the semiconductor layer 21 is a value of current
generated by the semiconductor layer 21 by applying the
turn-on voltage of the thin film transistor on the semicon-
ductor 21 when the thin film transistor in the thin film
transistor array circuit 22 is turned on. For example, the
semiconductor layer 21 will be described as an amorphous
silicon semiconductor layer. FIG. 6 shows the current-
voltage curve of the amorphous silicon semiconductor layer.
The turn-on voltage for the thin film transistor is typically
7V. When the thin film transistor is turned on, a current
flowing the amorphous silicon semiconductor layer is about
10E-7A-10E-8A, which is greater than the current of 5 nA
required for lightening the organic electroluminescent dis-
play panel, so that the semiconductor layer 21 does not affect
the light emission of the organic electroluminescent display
panel.

Next, the case that the organic light-emitting layer 14 is
vapor-deposited in the presence of conductive particles is
described with reference to FIGS. 7 and 8.

In the conventional art, the semiconductor electrolumi-
nescent display panel is not provided with a semiconductor
layer. As illustrated in FIG. 7, the presence of the conductive
particles 70 causes the cathode 15 to short-circuit with the
anode 12. At this time, the resistance of the organic elec-
troluminescent display panel changes from meg ohm to 0,
the current increases by a thousand times, affecting the
brightness of surrounding pixels, Or destroying the sur-
rounding pixels.

A semiconductor layer is provided in the organic elec-
troluminescent display panel according to the present
embodiment. When the organic light-emitting layer 14 is
vapor-deposited, if there are conductive particles deposited,
the presence of the conductive particles 70 causes the
cathode 15 to be connected to the semiconductor layer 21,
as illustrated in FIG. 8. That the semiconductor layer 21 is
an amorphous silicon semiconductor layer is taken as an
example to explain. It can be determined from the current-
voltage curve relationship of the amorphous silicon semi-
conductor layer illustrated in FIG. 6 that, the resistance of
the semiconductor layer 21 is of mega-ohms, which is
equivalent to the resistance of the organic electrolumines-
cent display panel. Even if the conductive particles 70 are
present, there is no substantial difference between the pixel
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current flowing through the organic electroluminescence
display panel and the pixel current flowing through the
organic electroluminescent display panel in the absence of
the conductive particles 70. No short circuit occurs in the
pixel units in which the conductive particles 70 are present,
but will not affect the surrounding pixels.

Based on the same inventive concept, at least one embodi-
ment of the present disclosure further provides a display
device comprising the organic electroluminescent display
panel as described above according to the embodiments of
the present disclosure, which can be an OLED display, an
OLED television, or Electronic paper and other display
devices.

Based on the same inventive concept, at least one embodi-
ment of the present disclosure further provides a method for
manufacturing an organic electroluminescent display panel,
as illustrated in FIG. 9a, the method comprising: forming an
anode on a base substrate; forming a semiconductor layer on
the anode, the semiconductor layer covering the entire base
substrate; and forming an organic light emitting layer on the
semiconductor layer, and forming a cathode on the organic
light emitting layer.

In the embodiments of the present disclosure, forming a
semiconductor layer does not require a mask, which saves
one exposure process, saves a mask and increases the light
emitting area of the pixel, as compared to conventional arts.

In the embodiments of the present disclosure, the method
for forming an anode on a base substrate is the same as that
of the conventional arts and will not be elaborated.

In one embodiment of the present disclosure, forming a
semiconductor layer on the anode comprises depositing a
semiconductor layer on the anode by chemical vapor depo-
sition, the semiconductor layer being an organic compound
semiconductor layer, or an amorphous semiconductor layer,
or an oxide semiconductor layer. Of course, it is also
possible to deposit a semiconductor layer on the anode by a
thermal evaporation. The method for forming a semicon-
ductor is not limited in the present disclosure.

As an alternative embodiment of the present disclosure, a
semiconductor layer is located between the organic light
emitting layer and the cathode.

In one embodiment of the present disclosure, an organic
light emitting layer is formed on the semiconductor layer,
and a cathode is formed on the organic light-emitting layer.
The method for forming the organic light-emitting layer and
the cathode is the same as that of conventional arts, and will
not be elaborated here.

In one embodiment of the present disclosure, prior to
forming an anode on a base substrate, a plurality of thin film
transistor array circuits arranged in matrix is formed on the
base substrate. The method for forming the thin film tran-
sistor array circuit is the same as that of conventional arts,
and will not be elaborated here.

In one embodiment of the present disclosure, the method
further comprises forming a hole injection layer prior to
forming the semiconductor layer and after forming the
anode, or forming a hole injection layer before forming the
organic light emitting layer and after forming the semicon-
ductor layer. The method for forming the hole injection layer
is the same as conventional arts, and will not be elaborated
here. The position of the hole injection layer can be seen in
FIG. 5.

In one embodiment of the present disclosure, the method
further comprises forming an electron transport layer
between the organic light emitting layer and the cathode, and
the method for forming the electron transport layer is the
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same as that of conventional arts and will not be elaborated
again. The position of the electron transport layer can be
seen in FIG. 5.

In accordance with the same inventive concept, at least
one embodiment of the present disclosure further provides
another method of fabricating an organic electroluminescent
display panel, as illustrated in FIG. 956, the method com-
prising: forming a cathode on the base substrate; forming a
semiconductor layer on the cathode, the semiconductor layer
covering the entire base substrate; and forming an organic
light-emitting layer on the semiconductor layer, and forming
an anode on the organic light-emitting layer

In the embodiment of the present disclosure, the method
for forming the cathode, the organic light-emitting layer and
the anode is the same as that of conventional arts, and will
not be elaborated here.

For example, in one embodiment of the present disclo-
sure, forming a semiconductor layer on the cathode com-
prises depositing a semiconductor layer by chemical vapor
deposition on the cathode. Of course, during the actual
production, a semiconductor layer can be deposited on the
anode by thermal evaporation, and the method for forming
the semiconductor layer is not limited in the embodiments of
the present disclosure. In the actual production process, in
the embodiment of the present disclosure, it is also possible
to form a semiconductor layer between the organic light
emitting layer and the anode.

In one embodiment of the present disclosure, the method
further comprises forming a hole injection layer between the
anode and the organic light emitting layer, the method for
forming the hole injection layer is the same as that of
conventional arts, and will not be elaborated here.

In one embodiment of the present disclosure, the method
further comprises forming an electron transport layer
between the cathode and the semiconductor layer; or form-
ing an electron transport layer between the semiconductor
layer and the organic light emitting layer, the method for
forming the electron transport layer is the same as that of
conventional arts, and will not be elaborated here.

In summary, at least one embodiment of the present
disclosure provides an organic electroluminescent display
panel comprising a base substrate, an anode and a cathode
on the base substrate, and an organic light emitting layer
positioned between the anode and the cathode, wherein the
organic electroluminescent display panel further comprises
a semiconductor layer covering the entire base substrate; the
semiconductor layer located between the anode and the
organic light emitting layer; or, the semiconductor layer
located between the cathode and the organic light emitting
layer. Since the organic electroluminescent display panel in
the present embodiment comprises a semiconductor layer
covering the entire base substrate, the semiconductor layer
has a low conductivity in usual cases and serves to coat the
edge of the anode, and therefore, the present embodiments
of the present disclosure can remove the pixel definition
layer in conventional arts, thereby increasing the light-
emitting area of pixel.

The foregoing are merely exemplary embodiments of the
disclosure, but are not used to limit the protection scope of
the disclosure. The protection scope of the disclosure shall
be defined by the attached claims.

The present disclosure claims priority of Chinese Patent
Application No. 201611208526.4 filed on Dec. 23, 2016, the
disclosure of which is hereby entirely incorporated by
reference.
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The invention claimed is:

1. An organic electroluminescent display panel compris-
ing:

a base substrate, a first electrode and a second electrode
on the base substrate, and an organic light emitting
layer located between the first electrode and the second
electrode, wherein the first electrode is closer to the
base substrate than the second electrode,

wherein the organic electroluminescent display panel
further comprises a semiconductor layer covering the
entire base substrate of the display panel, wherein the
semiconductor layer is located between the organic
light emitting layer and one of'the first electrode and the
second electrode,

wherein the semiconductor layer comprises a first portion
and a second portion, an orthographic projection of the
first portion of the semiconductor layer on the first
electrode overlaps the first electrode, the second por-
tion of the semiconductor layer covers a side surface of
the first electrode, the side surface of the first electrode
is crossed with a plane where the base substrate is
located, and the first portion of the semiconductor layer
and the second portion of the semiconductor layer are
integral.

2. The organic electroluminescent display panel accord-
ing to claim 1, wherein a value of current flowing through
the semiconductor layer is greater than a value of current
required for lightening the organic electroluminescent dis-
play panel, the value of current flowing through the semi-
conductor layer is a value of current corresponding to a
turn-on voltage of a thin film transistor when the thin film
transistor in a thin film transistor array circuit in the organic
electroluminescent display panel is turned-on.

3. The organic electroluminescent display panel accord-
ing to claim 1, wherein the semiconductor layer is made of
an organic compound semiconductor, an amorphous semi-
conductor, or an oxide semiconductor.

4. The organic electroluminescent display panel accord-
ing to claim 1, wherein a thickness of the semiconductor
layer is in a range of 500 A to 1000 A.

5. The organic electroluminescent display panel accord-
ing to claim 1, wherein the first electrode is made of a metal
material or a transparent conductive material, and the second
electrode is made of a metal material or a transparent
conductive material.

6. The organic electroluminescent display panel accord-
ing to claim 1, wherein the organic electroluminescent
display panel further comprises a hole injection layer located
between the first electrode and the organic light emitting
layer.

7. The organic electroluminescent display panel accord-
ing to claim 6, wherein the semiconductor layer is located
between the first electrode and the organic light emitting
layer, the hole injection layer is located between the first
electrode and the semiconductor layer or between the semi-
conductor layer and the organic light emitting layer; or if the
semiconductor layer is located between the second electrode
and the organic light emitting layer, the hole injection layer
is located between the first electrode and the organic light
emitting layer.

8. The organic electroluminescent display panel accord-
ing to claim 1, wherein the organic electroluminescent
display panel comprises an electron transport layer located
between the second electrode and the organic light emitting
layer.

9. The organic electroluminescent display panel accord-
ing to claim 8, wherein if the semiconductor layer is located
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between the first electrode and the organic light emitting
layer, the electron transport layer is located between the
organic light emitting layer and the second electrode; or if
the semiconductor layer is located between the second
electrode and the organic light emitting layer, the electron
transport layer is located between the second electrode and
the semiconductor layer or between the semiconductor layer
and the organic light emitting layer.

10. A display device comprising the organic electrolumi-
nescent display panel according to claim 1.

11. The organic electroluminescent display panel accord-
ing to claim 1, wherein the first electrode is an anode, the
second electrode is a cathode; or

the first electrode is a cathode, the second electrode is an

anode.
12. The organic electroluminescent display panel accord-
ing to claim 1, wherein the second portion of the semicon-
ductor layer covers a side surface of a hole injection layer,
and the side surface of the hole injection layer is crossed
with the plane where the base substrate is located.
13. An organic electroluminescent display panel, com-
prising a base substrate, a first electrode and a second
electrode on the base substrate, and an organic light emitting
layer located between the first electrode and the second
electrode,
wherein the organic electroluminescent display panel
further comprises a semiconductor layer covering the
entire base substrate, wherein the semiconductor layer
is located between the organic light emitting layer and
one of the first electrode and the second electrode,

the semiconductor layer is made of an amorphous semi-
conductor, and

the amorphous semiconductor is made of an amorphous

silicon semiconductor.

14. A method for manufacturing an organic electrolumi-
nescent display panel comprising forming a first electrode,
an organic light emitting layer, and a second electrode on a
base substrate, wherein the first electrode is closer to the
base substrate than the second electrode, the method further
comprises: forming a semiconductor layer between the first
electrode and the second electrode, wherein the semicon-
ductor layer covers the entire base substrate of the display
panel,

wherein the semiconductor layer comprises a first portion

and a second portion, an orthographic projection of the
first portion of the semiconductor layer on the first
electrode overlaps the first electrode, the second por-
tion of the semiconductor layer covers a side surface of
the first electrode, the side surface of the first electrode
is crossed with a plane where the base substrate is
located, and the first portion of the semiconductor layer
and the second portion of the semiconductor layer are
integral.

15. The method according to claim 14, wherein, prior to
forming the semiconductor layer between the first electrode
and the second electrode, the method comprises: forming the
first electrode on the base substrate; and depositing the
semiconductor layer on the first electrode through chemical
vapor deposition.

16. The method according to claim 15, further comprising
forming a hole injection layer between the first electrode and
the organic light emitting layer.

17. The method according to claim 15, further comprising
forming an electron transport layer between the organic light
emitting layer and the second electrode.

18. The method according to claim 14, wherein, prior to
forming the semiconductor layer between the first electrode
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and the second electrode, the method comprises: forming the
second electrode on the base substrate; and depositing the
semiconductor layer on the second electrode through chemi-
cal vapor deposition.

19. The method according to claim 14, wherein prior to
forming the first electrode, the organic light emitting layer,
and the second electrode on the base substrate, the method
comprises: forming a plurality of thin film transistor array
circuits arranged in matrix on the base substrate; a value of
current flowing through the semiconductor layer is greater
than a value of current required for lightening the organic
electroluminescent display panel; and the value of current
flowing through the semiconductor layer is a value of
current corresponding to a turn-on voltage of the thin film
transistor when the thin film transistor in the thin film
transistor array circuit is turned on.

20. The method according to claim 14, wherein the
semiconductor layer is made of an organic compound semi-
conductor, an amorphous semiconductor, or an oxide semi-
conductor.
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