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OLED SUBSTRATE, MANUFACTURING
METHOD THEREOF, TRANSPARENT
DISPLAY

RELATED APPLICATION

[0001] The present application claims the benefit of Chi-
nese Patent Application No. 201811161433.X, filed on Sep.
30, 2018, the entire disclosure of which is incorporated
herein by reference.

FIELD

[0002] The present disclosure relates to the field of display
technologies, and especially to an OLED substrate, a method
for manufacturing an OLED substrate, and a transparent
display.

BACKGROUND

[0003] With the rapid development of science and tech-
nology, a variety of novel technologies are emerging. Trans-
parent displays among them have received more and more
attention due to their unique performance.

SUMMARY

[0004] An aspect of the present disclosure provides an
OLED substrate comprising a light emitting region and a
transparent region, wherein the OLED substrate comprises a
substrate and a display layer on the substrate, and a portion
of the display layer in the transparent region has a first
hollow part.

[0005] According to some exemplary embodiments of the
present disclosure, the substrate comprises a base substrate
and a transparent etch barrier layer between the base sub-
strate and the display layer.

[0006] According to some exemplary embodiments of the
present disclosure, the substrate comprises a base substrate
and a light shielding layer between the base substrate and the
display layer, and wherein a portion of the light shielding
layer in the transparent region has a second hollow part, an
orthographic projection of the first hollow part on the base
substrate at least partially overlaps an orthographic projec-
tion of the second hollow part on the base substrate.
[0007] According to some exemplary embodiments of the
present disclosure, the orthographic projection of the first
hollow part on the base substrate coincides with the ortho-
graphic projection of the second hollow part on the base
substrate.

[0008] According to some exemplary embodiments of the
present disclosure, the orthographic projection of the second
hollow part on the base substrate is within the orthographic
projection of the first hollow part on the base substrate.
[0009] According to some exemplary embodiments of the
present disclosure, the above OLED substrate further com-
prises a transparent etch barrier layer between the light
shielding layer and the display layer.

[0010] According to some exemplary embodiments of the
present disclosure, the light shielding layer comprises one or
more of a black resin layer and a metal layer.

[0011] According to some exemplary embodiments of the
present disclosure, the light shielding layer comprises a
metal layer and the etch barrier layer comprises a transparent
conductive layer.

[0012] According to some exemplary embodiments of the
present disclosure, the display layer comprises a buffer layer,
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a thin film transistor, a planarization layer, a light emitting
device, and a pixel defining layer in sequence on the
substrate.

[0013] According to some exemplary embodiments of the
present disclosure, the OLED substrate comprises a plurality
of pixel units arranged in a matrix, each pixel unit of the
plurality of pixel units comprises at least one sub-pixel unit,
each sub-pixel unit of the at least one sub-pixel unit com-
prises a light emitting sub-region and a transparent sub-
region, all light emitting sub-regions constitute the light
emitting region, and all transparent sub-regions constitute
the transparent region.

[0014] According to some exemplary embodiments of the
present disclosure, the OLED substrate comprises a plurality
of pixel units arranged in a matrix, each pixel unit of the
plurality of pixel units comprises at least one sub-pixel unit,
all sub-pixel units constitute the light emitting region, and
regions among the plurality of pixel units constitute the
transparent region.

[0015] According to some exemplary embodiments of the
present disclosure, the above OLED substrate further com-
prises wirings on the light shielding layer, wherein the
wirings are formed of a same material in a same layer as at
least one layer of the display layer.

[0016] Another aspect of the present disclosure provides a
transparent display comprising any of the OLED substrates
described above and a package layer on the OLED substrate.
[0017] According to some exemplary embodiments of the
present disclosure, the package layer comprises one of a
substrate package layer and a thin film package layer.
[0018] A further aspect of the present disclosure provides
a method for manufacturing an OLED substrate, the OLED
substrate comprising a light emitting region and a transpar-
ent region, the method comprising: providing a substrate;
forming a display layer on the substrate; and forming a first
hollow part in a portion of the display layer in the transpar-
ent region.

[0019] According to some exemplary embodiments of the
present disclosure, the first hollow part is formed by an
etching process, and wherein said providing a substrate
comprises: providing a base substrate; and forming a trans-
parent etch barrier layer on the base substrate.

[0020] According to some exemplary embodiments of the
present disclosure, said providing a substrate comprises:
providing a base substrate; forming a light shielding layer on
the base substrate; and forming a second hollow part in a
portion of the light shielding layer in the transparent region,
an orthographic projection of the first hollow part on the
base substrate at least partially overlapping an orthographic
projection of the second hollow part on the base substrate.
[0021] According to some exemplary embodiments of the
present disclosure, the orthographic projection of the second
hollow part on the base substrate is within the orthographic
projection of the first hollow part on the base substrate.
[0022] According to some exemplary embodiments of the
present disclosure, said forming a display layer on the
substrate comprises: forming a buffer layer, a thin film
transistor, a planarization layer, a light emitting device, and
a pixel defining layer on the substrate successively.

[0023] According to some exemplary embodiments of the
present disclosure, the above method further comprises
forming wirings on the light shielding layer, wherein the
wirings are formed simultaneously with at least one layer of
the display layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to illustrate the embodiments of the pres-
ent disclosure or the technical solutions in related art more
clearly, the drawings to be used for description of the
embodiments or the related art will be briefly described
below. It is apparent that the drawings in the description
below are only some of the embodiments of the present
disclosure, and other drawings may be further obtained by a
person having an ordinary skill in the art based on these
drawings without spending inventive efforts.

[0025] FIG. 1 is a schematic structural view of a trans-
parent display provided by the related art;

[0026] FIG. 2 is a schematic structural view of one sub-
pixel region of a transparent display comprising a light
emitting region and a transparent region provided by the
related art;

[0027] FIG. 3 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0028] FIG. 4 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0029] FIG. 5 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0030] FIG. 6 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0031] FIG. 7 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0032] FIG. 8 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0033] FIG. 9 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0034] FIG. 10 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0035] FIG. 11 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0036] FIG. 12 is a schematic structural view of an OLED
substrate provided by an embodiment of the present disclo-
sure;

[0037] FIG. 13 is a schematic structural view of a trans-
parent display provided by an embodiment of the present
disclosure; and

[0038] FIG. 14 is a schematic structural view of another
transparent display provided by an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0039] The technical solutions in embodiments of the
present disclosure will be clearly and completely described
below with reference to the accompanying drawings. It is
obvious that the described embodiments are only a part of
the embodiments of the present disclosure, rather than all of
them. All other embodiments obtained by a person having an
ordinary skill in the art based on the embodiments of the
present disclosure without spending inventive efforts fall
within the scope of the present disclosure.
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[0040] Generally, a transparent display refers to a display
which has a certain degree of light penetrability. For
example, as shown in FIG. 1, the transparent display com-
prises both a light emitting region 01 and a transparent
region 02. An important indicator for determining the per-
formance of a transparent display panel is the transmittance
of the transparent region 02, because its transmittance deter-
mines how much light can pass through the display panel,
thereby affecting the brightness of an image acquired
through the transparent region 02. However, as shown in
FIG. 1, since film layers in the transparent display such as a
gate insulating layer (GI) 202 and an interlayer dielectric
layer (ILD) 206 in a thin film transistor (TFT) 20, a
planarization layer 30, a pixel defining layer 70, and the like
have low transmittance, and light will be reflected and
refracted when passing through these film layers, the light
transmittance of the transparent display is decreased,
thereby degrading the user experience.

[0041] Specifically, in the related art, a transparent organic
light emitting display (OLED) comprises an OLED substrate
comprising a light emitting region and a transparent region.
The transparent region in the OLED substrate can be
designed in the OLED substrate as needed. For example, as
shown in FIG. 2, gate lines 90 and data lines 100 which
intersect with each other enclose a plurality of sub-pixel
regions, and one sub-pixel region is divided into a light
emitting region 01 and a transparent region 02. Alterna-
tively, it is also possible to arrange a transparent region
every other pixel region (one pixel region comprises one or
more sub-pixel regions, and the one or more sub-pixel
region are the light emitting region).

[0042] An embodiment of the present disclosure provides
an OLED substrate that contributes to an improved trans-
parent display effect. As shown in FIG. 3, the OLED
substrate comprises a light emitting region 01 and a trans-
parent region 02. The OLED substrate comprises a substrate
110 and a display layer 120 located on the substrate 110,
wherein a portion of the display layer 120 located in the
transparent region 02 has a first hollow part H.

[0043] Tt is to be noted that the substrate 110 refers to a
structure under the display layer that realizes the display
function in the OLED substrate, which may comprise a base
substrate only, and may also comprise a base substrate and
other film layers located between the base substrate and the
display layer.

[0044] As used herein, a portion of the display layer 120
located in the transparent region 02 has a first hollow part H,
which may mean that the portion of the display layer 120
located in the transparent region 02 is completely hollowed
out, that is, the portion of the display layer 120 located in the
transparent region 02 is completely removed, and may also
mean that the portion of the display layer 120 located in the
transparent region 02 is partially hollowed out, that is, the
portion of the display layer 120 located in the transparent
region 02 is partially removed, while other portions are
retained.

[0045] In the above-described OLED substrate provided
by an embodiment of the present disclosure, since the
portion of the display layer 120 located in the transparent
region 02 has the first hollow part H, loss of light caused by
the display layer 120 when the light passes through the first
hollow part H is avoided, so that the transmittance of light
is enhanced when the light passes through the transparent
region 02 of the OLED substrate. In case the above-de-
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scribed OLED substrate is applied to an OLED transparent
display, the light transmittance of the transparent display is
enhanced such that the brightness of an image acquired
through the transparent region is increased, thereby improv-
ing the user experience.

[0046] Specifically, as shown in FIG. 4, the display layer
120 may include, but is not limited to, a thin film transistor
20, a light emitting device, and a pixel defining layer 70. The
thin film transistor 20 comprises an active layer 201, a gate
insulating layer 202, a gate 203, an interlayer dielectric layer
206, a first terminal 205, and a second terminal 204. The
second terminal 204 and the first terminal 205 are both
connected to the active layer. The pixel defining layer 70 has
a plurality of openings such that the light emitting device is
disposed in a respective one of the openings. The light
emitting device comprises an anode 40, a cathode 60, and a
light emitting functional layer 50 sandwiched between the
anode 40 and the cathode 60. The second terminal 204 of the
thin film transistor 20 is electrically connected to the anode
40 of the light emitting device, thereby driving the light
emitting device to emit light. The light emitting functional
layer 50 of the light emitting device comprises a light
emitting layer, and optionally, at least one of an electron
transport layer, an electron injection layer, a hole transport
layer, and a hole injection layer.

[0047] Further, as shown in FIG. 4, the display layer 120
may further comprise a planarization layer 30 which is
disposed between the thin film transistor 20 and the light
emitting device to provide a flat support surface for the light
emitting device, to ensure uniformity of light emitted from
the light emitting device.

[0048] Further, as shown in FIG. 5, the display layer 120
may further comprise a buffer layer 130 disposed on the
substrate 110, and the thin film transistor 20 and the light
emitting device are disposed on the buffer layer 130. The
buffer layer 130 can play the role of adjusting stresses,
neutralizing charges, and the like.

[0049] Upon implementation, the first hollow part H of the
display layer 120 may be formed by an etching process. The
manufacturing process of the display layer 120 will be
described in detail below based on an example in which the
display layer 120 comprises the buffer layer 130, the thin
film transistor 20, the planarization layer 30, and the light
emitting device disposed on the substrate 110 successively.
[0050] As shown in FIG. 5, firstly, a buffer layer film is
formed on the substrate 110 by, for example, a deposition
process. Then, an active layer film is formed on the buffer
layer film, and the active layer film is patterned to form an
active layer 201. Next, a gate insulating layer film is formed
on the active layer 201. A first conductive film is formed on
the gate insulating layer film, and the first conductive film is
patterned to form a gate 203. An interlayer dielectric layer
film is formed on the gate 203, and portions of the interlayer
dielectric layer film and the gate insulating layer film located
in the light emitting region 01 are etched to form a first
terminal contact hole and a second terminal contact hole.
The interlayer dielectric layer film, the gate insulating layer
film, and the buffer layer film located in the transparent
region 02 are etched (for example, dry-etched) to form a
portion of the first hollow part in the interlayer dielectric
layer film, the gate insulating layer film, and the buffer layer
film, to thereby form an interlayer dielectric layer 206, a gate
insulating layer 202 and a buffer layer 130. Then, a second
conductive film is formed on the interlayer dielectric layer
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206. The second conductive film fills the first terminal
contact hole and the second terminal contact hole, and the
second conductive film is patterned to form a first terminal
205 and a second terminal 204. The first terminal 205 is
connected to the active layer 201 via the first terminal
contact hole, and the second terminal 204 is connected to the
active layer 201 via the second terminal contact hole.
[0051] Next, a planarization film is formed on the first
terminal 205 and the second terminal 204, the planarization
film is patterned to form a via hole that exposes at least a
portion of the second terminal 204, and to form a portion of
the first hollow part in the planarization film in the trans-
parent region 02, to form a planarization layer 30. A third
conductive film is formed on the planarization layer 30, and
the third conductive film is patterned to form an anode 40
which is electrically connected to the second terminal 204
through the via hole in the planarization layer 30. Then, a
pixel defining layer film is formed on the anode 40, and the
pixel defining layer film is patterned to form a pixel defining
layer 70 which has an opening in the light emitting region 01
to expose the anode 40 of the light emitting device, and has
a hollow part in the transparent region 02. A light emitting
functional layer 50 and a fourth conductive film are formed
successively in the opening of the pixel defining layer 70,
and the fourth conductive film is patterned such that a
portion of the fourth conductive film located in the trans-
parent region 02 has a hollow part, and a cathode 60 of the
light emitting device is formed.

[0052] In the above manufacturing process, the patterning
of the active layer film, the first conductive film, the second
conductive film, the third conductive film, the fourth con-
ductive film, the planarization film, and the pixel defining
layer film may include processes such as photoresist coating,
exposure, development, etching, photoresist removal, and
the like.

[0053] In the process of forming the display layer 120, an
etching process needs to be used to form the first hollow
part. If the display layer 120 is directly formed on the base
substrate, when etching is being performed to form the
display layer 120 comprising the first hollow part, the base
substrate is easily over-etched, resulting in surface uneven-
ness of the base substrate. The uneven surface of the base
substrate 10 would scatter light incident thereon, thereby
affecting the display effect of an OLED display.

[0054] On this basis, in an exemplary embodiment of the
present disclosure, as shown in FIG. 6, the substrate 110
comprises a base substrate 10 and a transparent etch barrier
layer 11 located between the base substrate 10 and the
display layer 120. The etch barrier layer 11 may be config-
ured to block etching, that is, during etching, when etching
proceeds to the etch barrier layer 11, the etching process
stops automatically.

[0055] The material of the etch barrier layer 11 is not
limited as long as it is capable of blocking etching during the
etching process. For example, the material of the etch barrier
layer 11 may be ITO (Indium Tin Oxide) and/or 1ZO
(Indium Zinc Oxide). Here, since the etch barrier layer 11 is
transparent, it does not affect the transmission of light.
[0056] In the above embodiment, the substrate 110 com-
prises the base substrate 10 and the etch barrier layer 11.
Since the etch barrier layer 11 can block etching during the
process of etching the display layer 120, the surface of the
substrate 110 can be kept flat, thereby effectively avoiding
light scattering.
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[0057] In an exemplary embodiment, as shown in FIGS. 7
and 8. the substrate 110 comprises a base substrate 10 and
a light shielding layer 12 located between the base substrate
10 and the display layer 120. A portion of the light shielding
layer 12 located in the transparent region 02 has a second
hollow part H'.

[0058] Here, the material of the light shielding layer 12 is
not limited as long as it is capable of shielding light. For
example, the material of the light shielding layer 12 may be
a black resin, a metal or the like. Since the thin film transistor
20 and the light emitting device need to be subjected to
high-temperature treatment during the manufacturing pro-
cess, and the metal is generally high temperature-resistant,
embodiments of the present disclosure may advantageously
employ a metal material as the material of the light shielding
layer 12. However, in case the material of the light shielding
layer 12 is a metal material, induced charges are easily
generated on the light shielding layer 12, which may cause
the voltage of the thin film transistor 20 to be unstable
(floating). Therefore, in the case where the material of the
light shielding layer 12 is a metal material and the substrate
110 comprises the etch barrier layer 11, the material of the
etch barrier layer 11 may be advantageously selected as a
transparent conductive material. Since the etch barrier layer
11 has electrical conductivity, it is possible to connect the
etch barrier layer 11 to the wirings on the OLED substrate
and apply a fixed voltage to the wirings, to ensure that the
light shielding layer 12 and the etch barrier layer 11 have
stable voltages, which in turn avoids the phenomenon that
the light shielding layer 12 and the etch barrier layer 11
cause the voltage of the thin film transistor 20 to be unstable.
[0059] On this basis, when the material of the etch barrier
layer 11 is a transparent conductive material, the material of
the etch barrier layer 11 may be selected from at least one of
ITO or 1Z0.

[0060] Upon implementation, a light shielding film may
be formed on the base substrate 10, and then the light
shielding film is patterned to form the light shielding layer
12,

[0061] In an exemplary embodiment, the orthographic
projection of the first hollow part H on the base substrate 10
at least partially overlaps that of the second hollow part H'
on the base substrate 10. For example, the orthographic
projection of the second hollow part on the base substrate 10
coincides with that of the first hollow part on the base
substrate 10. Alternatively, the orthographic projection of
the second hollow part on the base substrate 10 is located
within that of the first hollow part on the base substrate 10.
Alternatively, the orthographic projection of the first hollow
part on the base substrate 10 is located within that of the
second hollow part on the base substrate 10.

[0062] Inventors of the present disclosure have found that,
when images are being acquired through the transparent
region 02, an interference phenomenon occurs when light is
incident on the edge of the first hollow part of the display
layer 120, so that bright spots will appear in the images
acquired through the transparent region 02. Therefore,
advantageously, as shown in FIG. 9, it is possible to make
the orthographic projection of the second hollow part H' on
the base substrate 10 located within that of the first hollow
part H on the base substrate 10. In this way, when images are
being acquired through the transparent region 02, the light
shielding layer 12 can prevent light from being incident on
the edge of the first hollow part H of the display layer 120,
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thereby avoiding the interference phenomenon occurring to
light incident on the edge of the first hollow part H of the
display layer 120.

[0063] Typically, the OLED substrate is provided with a
plurality of wirings, such as gate lines 90, data lines 100,
control lines, and the like. Since the wirings on the OLED
substrate are very dense, it is easy to cause an optical
interference phenomenon, which in turn directly affects the
clarity of imaging. In an embodiment of the present disclo-
sure, since the substrate 110 comprises the light shielding
layer 12 disposed on the base substrate 10, and the light
shielding layer 12 can shield light to prevent light from
being incident on the wirings, the optical interference phe-
nomenon resulting from the dense wirings can be avoided.
In case the OLED substrate is applied to an OLED trans-
parent display, the definition of the OLED transparent dis-
play can be improved. Further, the light shielding layer 12
can also prevent light from being incident on the active layer
201, thereby ensuring stable performance of the thin film
transistor 20.

[0064] Here, when the substrate 110 comprises the base
substrate 10, the etch barrier layer 11 and the light shielding
layer 12, the etch barrier layer 11 may be disposed between
the base substrate 10 and the light shielding layer 12, or the
light shielding layer 12 may be disposed between the etch
barrier layer 11 and the base substrate 10. When the ortho-
graphic projection of the second hollow part on the base
substrate 10 is located within that of the first hollow part on
the base substrate 10, in order to prevent the portion of the
light shielding layer 12 that is exposed by the first hollow
part H from being etched during the etching process for
forming the display layer 120, optionally, as shown in FIG.
9, the light shielding layer 12 may be disposed between the
etch barrier layer 11 and the base substrate 10.

[0065] An embodiment of the present disclosure further
provides an OLED substrate comprising, as shown in FIG.
10, a light emitting region 01 and a transparent region 02.
The OLED substrate comprises a substrate 110 and wirings
140 on the substrate 110. The substrate 110 comprises a base
substrate 10 and a light shielding layer 12 on the base
substrate 10, wherein a portion of the light shielding layer 12
located in the transparent region 02 has a second hollow part
H'

[0066] Here, the type of the wirings 140 on the OLED
substrate is not limited, and they may be the gate lines 90,
the data lines 100, the control lines, and the like.

[0067] The material of the light shielding layer 12 is not
limited, as long as it is capable of shielding light. For
example, the material of the light shielding layer 12 may be
a black resin or a metal, etc. Since the thin film transistor 20
and the light emitting device disposed on the OLED sub-
strate need to be subjected to high-temperature treatment
during the manufacturing process, and the metal is high
temperature-resistant, the material of the light shielding
layer 12 in embodiments of the present disclosure can be
selected as a metal material.

[0068] Since the wirings on the OLED substrate are very
dense, it is easy to cause an optical interference phenom-
enon, which in turn directly affects the clarity of imaging. In
an embodiment of the present disclosure, since the OLED
substrate comprises the substrate 110 and the wirings 140
disposed on the substrate 110, and the substrate 110 com-
prises the light shielding layer 12 disposed on the base
substrate 10, the light shielding layer 12 can shield light to
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prevent light from being incident on the wirings 140, so that
the optical interference phenomenon resulting from the
dense wirings 140 can be avoided. In case the above OLED
substrate is applied to an OLED transparent display, the
definition of the OLED transparent display can be improved.
[0069] In an exemplary embodiment, as shown in FIG. 11
(the wirings 140 are not illustrated in FIG. 11), the OLED
substrate comprises a display layer 120 disposed on the
substrate 110, and a portion of the display layer 120 located
in the transparent region 02 has a first hollow part H.
[0070] Specifically, as shown in FIG. 11, the display layer
120 may include, but is not limited to, a thin film transistor
20, a light emitting device, and a pixel defining layer 70. The
thin film transistor 20 comprises an active layer 201, a gate
insulating layer 202, a gate 203, an interlayer dielectric layer
206, a first terminal 205, and a second terminal 204. The
second terminal 204 and the first terminal 205 are both
connected to the active layer. The pixel defining layer 70 has
a plurality of openings such that the light emitting device is
disposed in a respective one of the openings. The light
emitting device comprises an anode 40, a cathode 60, and a
light emitting functional layer 50 sandwiched between the
anode 40 and the cathode 60. The second terminal 204 of the
thin film transistor 20 is electrically connected to the anode
40 of the light emitting device, thereby driving the light
emitting device to emit light. The light emitting functional
layer 50 of the light emitting device comprises a light
emitting layer, and optionally, at least one of an electron
transport layer, an electron injection layer, a hole transport
layer, and a hole injection layer.

[0071] Further, as shown in FIG. 11, the display layer 120
may further comprise a planarization layer 30 disposed
between the thin film transistor 20 and the light emitting
device to provide a flat support surface for the light emitting
device, ensuring uniformity of light emitted from the light
emitting device.

[0072] Further, as shown in FIG. 11, the display layer 120
may further comprise a buffer layer 130 disposed on the
substrate 110, and the thin film transistor 20 and the light
emitting device are disposed on the buffer layer 130. The
buffer layer 130 can play the role of adjusting stresses,
neutralizing charges, and the like.

[0073] Upon implementation, the wirings 140 may be
formed simultaneously with one or more layers of the
display layer 120.

[0074] In the above-described OLED substrate provided
by an embodiment of the present disclosure, since the
portion of the display layer 120 located in the transparent
region 02 has the first hollow part H, loss of light caused by
the display layer 120 when the light passes through the first
hollow part is avoided, so that the transmittance of light
when the light passes through the transparent region 02 of
the OLED substrate can be enhanced. In case the above-
described OLED substrate is applied to an OLED transpat-
ent display, the light transmittance of the transparent display
is enhanced, which increases the brightness of an image
acquired through the transparent region, thereby improving
the user experience.

[0075] In an exemplary embodiment, the orthographic
projection of the first hollow part H on the base substrate 10
at least partially overlaps that of the second hollow part H'
on the base substrate 10. For example, the orthographic
projection of the second hollow part H' on the base substrate
10 coincides with that of the first hollow part H on the base
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substrate 10. Alternatively, the orthographic projection of
the second hollow part H' on the base substrate 10 is located
within that of the first hollow part H on the base substrate 10.
Alternatively, the orthographic projection of the first hollow
part H on the base substrate 10 is located within that of the
second hollow part H' on the base substrate 10.

[0076] Inventors of the present disclosure have found that,
when images are being acquired through the transparent
region 02, an interference phenomenon occurs when light is
incident on the edge of the first hollow part H of the display
layer 120, so that bright spots will appear in the images
acquired through the transparent region 02. Therefore,
advantageously, as shown in FIG. 9, it is possible to make
the orthographic projection of the second hollow part H' on
the base substrate 10 located within that of the first hollow
part H on the base substrate 10. In this way, when images are
being acquired through the transparent region 02, the light
shielding layer 12 can prevent light from being incident on
the edge of the first hollow part of the display layer 120,
thereby avoiding the interference phenomenon occurring to
light incident on the edge of the first hollow part of the
display layer 120.

[0077] Optionally, as shown in FIG. 9, the substrate 110
further comprises a transparent etch barrier layer 11 dis-
posed between the base substrate 10 and the display layer
120.

[0078] Specifically, the etch barrier layer 11 may be dis-
posed between the base substrate 10 and the light shielding
layer 12, or the light shielding layer 12 may be disposed
between the etch barrier layer 11 and the base substrate 10.
When the orthographic projection of the second hollow part
on the base substrate 10 is located within that of the first
hollow part on the base substrate 10, in order to prevent the
portion of the light shielding layer 12 that is exposed by the
first hollow part from being etched during the etching
process for forming the display layer 120, optionally, as
shown in FIG. 9, the light shielding layer 12 may be
disposed between the etch barrier layer 11 and the base
substrate 10.

[0079] Here, the material of the etch barrier layer 11 is not
limited as long as it is capable of blocking etching during the
etching process. In an exemplary embodiment, when the
material of the light shielding layer 12 is a metal material,
induced charges are easily generated on the light shielding
layer 12, and the induced charges may cause the voltage of
the thin film transistor 20 to be unstable. Therefore, in the
case where the material of the light shielding layer 12 is a
metal material and the substrate 110 comprises the etch
barrier layer 11, optionally, the material of the etch barrier
layer 11 may be a transparent conductive material. Since the
etch barrier layer 11 has electrical conductivity, it is possible
to connect the etch barrier layer 11 to the wirings and apply
a fixed voltage to the wirings, to ensure that the light
shielding layer 12 and the etch barrier layer 11 have stable
voltages, thereby avoiding the problem that the light shield-
ing layer 12 and the etch barrier layer 11 cause the voltage
of the thin film transistor 20 to be unstable. On this basis,
when the material of the etch barrier layer 11 is a transparent
conductive material, the material of the etch barrier layer 11
may be selected from at least one of ITO or I1Z0.

[0080] In the above embodiment of the present disclosure,
since the substrate 110 comprises the etch barrier layer 11,
the etch barrier layer 11 can prevent etching from proceed-
ing to the substrate 110 during the process of etching the
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display layer 120, so that the surface of the substrate 110
remains flat and light scattering is avoided.

[0081] Further, an embodiment of the present disclosure
provides a transparent display comprising, as shown in
FIGS. 13 and 14, any of the OLED substrates described
above and a package layer 80 for packaging the OLED
substrate.

[0082] The package layer 80 may be a substrate package
layer as shown in FIG. 13. Alternatively, the package layer
80 may also be a thin film package layer as shown in FIG.
14.

[0083] The transparent display may be any device that
displays an image regardless of being moving (e.g., video)
or fixed (e.g.. still image) and regardless of being textual or
graphic. More specifically, it is contemplated that the above-
described embodiments can be implemented in or associated
with a variety of electronic devices including, but not limited
to, a mobile phone, a wireless device, a personal data
assistant (PDA), a handheld or portable computer, a GPS
receiver/navigator, a camera, an MP4 video player, a cam-
era, a game console, a watch, a clock, a calculator, a TV
monitor, a tablet display, a computer monitor, an automobile
display (e.g., a mileage table display, etc.), a navigator, a
cockpit controller and/or display, a camera view display
(e.g., a display of a rear view camera in a vehicle), an
electronic photo, an electronic billboard or signage, a pro-
jector, a building structure, a packaging and aesthetic struc-
ture (e.g., a display for an image of a piece of jewelry), and
the like. In addition, the transparent display provided by the
embodiment of the present disclosure may also be a trans-
parent display panel.

[0084] An embodiment of the present disclosure provides
a transparent display. When the portion of the display layer
120 of the OLED substrate in the transparent display which
is located in the transparent region 02 has a first hollow part,
since loss of light caused by the display layer 120 when the
light passes through the first hollow part is avoided, the light
transmittance of the transparent display is enhanced when
light passes through the transparent region 02 of the trans-
parent display, which increases the brightness of an image
acquired through the transparent region 02, thereby improv-
ing the user experience. Further, when the OLED substrate
in the transparent display comprises the substrate 110 and
the wirings 140 disposed on the substrate 110, the substrate
110 comprises the base substrate 10 and the light shielding
layer 12 disposed on the base substrate 10, and the portion
of the light shielding layer 12 located in the transparent
region 02 has a second hollow part, such that the optical
interference phenomenon caused by the dense wirings 140 is
avoided because the light shielding layer 12 can shield light
to prevent the light from being incident on the wirings 140,
thereby improving the definition of the OLED transparent
display.

[0085] In the transparent display provided by the embodi-
ment of the present disclosure, the base substrate 10 of the
OLED substrate may be a rigid substrate or a flexible
substrate. When the base substrate 10 is a flexible substrate,
the base substrate 10 may be attached to a rigid substrate
(such as a glass substrate), and then the display layer 120,
the light shielding layer 12, or the etch barrier layer 11, etc.
may be formed on the base substrate 10. After the transpar-
ent display has been manufactured, the base substrate 10 is
peeled off the rigid substrate, thereby obtaining a flexible
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transparent display. In particular, the material of the flexible
substrate may be, for example, polyimide.

[0086] What have been described above are merely spe-
cific embodiments of the present disclosure, but the scope of
the present disclosure is not limited so. Any variations or
substitutions that can be readily conceived by a skilled
person familiar with this technical field within the technical
scope revealed by the present disclosure shall be encom-
passed within the scope of the present disclosure. Thus, the
scope of the present disclosure shall be determined by the
scope of the appended claims.

1. An OLED substrate comprising:

a light emitting region; and

a transparent region,

wherein the OLED substrate comprises a substrate and a

display layer on the substrate, and

wherein a portion of the display layer in the transparent

region comprises a first hollow part.

2. The OLED substrate according to claim 1, wherein the
substrate comprises a base substrate and a transparent etch
barrier layer between the base substrate and the display
layer.

3. The OLED substrate according to claim 1,

wherein the substrate comprises a base substrate and a

light shielding layer between the base substrate and the
display layer,
wherein a portion of the light shielding layer in the
transparent region comprises a second hollow part, and

wherein an orthographic projection of the first hollow part
on the base substrate at least partially overlaps an
orthographic projection of the second hollow part on
the base substrate.

4. The OLED substrate according to claim 3, wherein the
orthographic projection of the first hollow part on the base
substrate coincides with the orthographic projection of the
second hollow part on the base substrate.

5. The OLED substrate according to claim 4, wherein the
orthographic projection of the second hollow part on the
base substrate is within the orthographic projection of the
first hollow part on the base substrate.

6. The OLED substrate according to claim 3, further
comptrising:

a transparent etch barrier layer between the light shielding

layer and the display layer.

7. The OLED substrate according to claim 3, wherein the
light shielding layer comprises one or more of a black resin
layer or a metal layer.

8. The OLED substrate according to claim 6,

wherein the light shielding layer comprises a metal layer,

and

wherein the transparent etch barrier layer comprises a

transparent conductive layer.

9. The OLED substrate according to claim 1, wherein the
display layer comprises a buffer layer, a thin film transistor,
a planarization layer, a light emitting device, and a pixel
defining layer in sequence on the substrate.

10. The OLED substrate according to claim 1,

wherein the OLED substrate comprises a plurality of pixel

units arranged in a matrix,

wherein each pixel unit of the plurality of pixel units

comprises at least one sub-pixel unit,

wherein each sub-pixel unit of the at least one sub-pixel

unit comprises a light emitting sub-region and a trans-
parent sub-region, and
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wherein all light emitting sub-regions comprise the light
emitting region, and all transparent sub-regions com-
prise the transparent region.

11. The OLED substrate according to claim 1,

wherein the OLED substrate comprises a plurality of pixel

units arranged in a matrix,

wherein each pixel unit of the plurality of pixel units

comprises at least one sub-pixel unit,

wherein all sub-pixel units comprise the light emitting

region, and

wherein regions among the plurality of pixel units com-

prise the transparent region.

12. The OLED substrate according to claim 3, further
comprising:

wirings on the light shielding layer,

wherein the wirings are formed of a same material in a

same layer as at least one layer of the display layer.

13. A transparent display comprising the OLED substrate
according to claim 1 and a package layer on the OLED
substrate.

14. The transparent display according to claim 13,
wherein the package layer comprises one of a substrate
package layer or a thin film package layer.

15. A method for manufacturing an OLED substrate, the
OLED substrate comprising a light emitting region and a
transparent region, the method comprising:

providing a substrate;

forming a display layer on the substrate; and

forming a first hollow part in a portion of the display layer

in the transparent region.
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16. The method according to claim 15, wherein the first
hollow part is formed by an etching process, and wherein
said providing a substrate comprises:

providing a base substrate; and

forming a transparent etch barrier layer on the base

substrate.

17. The method according to claim 15, wherein said
providing a substrate comprises:

providing a base substrate;

forming a light shielding layer on the base substrate; and

forming a second hollow part in a portion of the light

shielding layer in the transparent region,

wherein an orthographic projection of the first hollow part

on the base substrate at least partially overlaps an
orthographic projection of the second hollow part on
the base substrate.

18. The method according to claim 17, wherein the
orthographic projection of the second hollow part on the
base substrate is within the orthographic projection of the
first hollow part on the base substrate.

19. The method according to claim 15, wherein said
forming a display layer on the substrate comprises:

forming a buffer layer, a thin film transistor, a planariza-

tion layer, a light emitting device, and a pixel defining
layer on the substrate successively.

20. The method according to claim 17, further compris-
ing:

forming wirings on the light shielding layer,

wherein the wirings are formed simultaneously with at

least one layer of the display layer.
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