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OLED DISPLAY SUBSTRATE, METHOD OF
MANUFACTURING THE SAME, AND
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims a priority to a Chinese
Patent Application No. 201810469781.7 filed in China on
May 16, 2018, the disclosure of which is incorporated herein
in its entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and in particular, relates to an OLED display
substrate, a method of manufacturing the OLED display
substrate, and a display device.

BACKGROUND

[0003] An Active-Matrix Organic Light Emitting Diode
(AMOLED) display has a wide market application. In the
related art, a bottom-emission type Organic Light Emitting
Diode (OLED) display device is mainly used for a large-size
display, such as an OLED television. However, a large-size
OLED display has a problem of a low aperture ratio.

SUMMARY

[0004] An OLED display substrate, a method of manu-
facturing the OLED display substrate, and a display device
are provided.

[0005] In a first aspect, an Organic Light Emitting Diode
(OLED) display substrate is provided. The OLED display
substrate includes a plurality of aperture regions arranged in
an array on a base substrate; and a plurality of storage
capacitors on the base substrate, wherein an orthographic
projection of each storage capacitor of the plurality of
storage capacitors on the base substrate has an overlapping
region with an orthographic projection of an aperture region
corresponding to the storage capacitor in the plurality of
aperture regions on the base substrate.

[0006] Optionally, a light transmittance of each of the
plurality of storage capacitors is greater than a preset thresh-
old value, the orthographic projection of the each of the
plurality of storage capacitors on the base substrate is within
the orthographic projection of the aperture region corre-
sponding to the storage capacitor on the base substrate.
[0007] Optionally, the storage capacitor includes a first
capacitor electrode, a first insulating layer on the first
capacitor electrode, a second capacitor electrode on the first
insulating layer, a second insulating layer on the second
capacitor electrode, and a third capacitor electrode on the
second insulating layer, and the third capacitor electrode is
electrically connected to the first capacitor electrode.
[0008] Optionally, the first capacitor electrode is an elec-
trically-conductive active layer; the second capacitor elec-
trode is a transparent electrode; the third capacitor electrode
is an anode of the OLED display substrate.

[0009] Optionally, the transparent electrode is made of one
of ITO, graphene, and MoTi.

[0010] Optionally, the preset threshold value is 80% or
more.
[0011] Optionally, the first insulating layer is an interlayer

insulating layer, and the second insulating layer is a passi-
vation layer.
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[0012] Optionally, the OLED display substrate further
includes a gate insulating layer, a gate electrode, and a gate
line between the first capacitor electrode and the first insu-
lating layer.

[0013] Optionally, the OLED display substrate further
includes: a source electrode, a drain electrode, and a data
line in a same layer as the second capacitor electrode.
[0014] Optionally, the OLED display substrate further
includes a light-shielding metal layer at a side of the first
capacitor electrode facing towards the base substrate; and a
buffer layer between the light-shielding metal layer and the
first capacitor electrode.

[0015] In a second aspect, a display device is provided.
The display device includes the OLED display substrate
according to the first aspect.

[0016] In a third aspect, a method of manufacturing an
OLED display substrate is provided, wherein the OLED
display substrate includes a plurality of aperture regions
arranged in an array on a base substrate. The method
includes: manufacturing a plurality of storage capacitors on
the base substrate, an orthographic projection of each of the
plurality of storage capacitors on the base substrate having
an overlapping region with an orthographic projection of an
aperture region corresponding to the storage capacitor in the
plurality of aperture regions on the base substrate.

[0017] Optionally, manufacturing the plurality of storage
capacitors on the base substrate, the orthographic projection
of each of the plurality of storage capacitors on the base
substrate having the overlapping region with the ortho-
graphic projection of the aperture region corresponding to
the storage capacitor in the plurality of aperture regions on
the base substrate, includes: manufacturing the storage
capacitor on the base substrate, the storage capacitor having
a light transmittance greater than a preset threshold, the
orthographic projection of the storage capacitor on the base
substrate being within the orthographic projection of the
aperture region on the base substrate.

[0018] Optionally, manufacturing the storage capacitor on
the base substrate, includes manufacturing a first capacitor
electrode on the base substrate; manufacturing a first insu-
lating layer on the first capacitor electrode; manufacturing a
second capacitor electrode on the first insulating layer;
manufacturing a second insulating layer on the second
capacitor electrode; manufacturing a third capacitor elec-
trode on the second insulating layer, wherein the third
capacitor electrode is electrically connected to the first
capacitor electrode.

[0019] Optionally, manufacturing the first capacitor elec-
trode includes manufacturing the first capacitor electrode by
using an electrically-conductive active layer; manufacturing
the second capacitor electrode includes manufacturing the
second capacitor electrode by using a transparent electri-
cally-conductive material; manufacturing the third capacitor
electrode includes using an anode of the OLED display
substrate as the third capacitor electrode.

[0020] Optionally, the transparent electrode is made of one
of ITO, graphene, and MoTi.

[0021] Optionally, the preset threshold value is 80% or
more.
[0022] Optionally, manufacturing a first insulating layer

on the first capacitor electrode includes: manufacturing an
interlayer insulating layer on the first capacitor electrode;
manufacturing a second insulating layer on the second
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capacitor electrode includes: manufacturing a passivation
layer on the second capacitor electrode.

[0023] Optionally, after manufacturing the first capacitor
electrode on the base substrate, before manufacturing the
first insulating layer on the first capacitor electrode, the
method further includes manufacturing a gate insulating
layer, a gate electrode, and a gate line on the first capacitor
electrode.

[0024] Optionally, after manufacturing the second capaci-
tor electrode on the first insulating layer, before manufac-
turing the second insulating layer on the second capacitor
electrode, the method further includes: manufacturing a
source electrode, a drain electrode, and a data line in a layer
where the second capacitor electrode is in.

[0025] Optionally, before manufacturing the first capacitor
electrode on the base substrate, the method further includes:
manufacturing a light-shielding metal layer on the base
substrate; and manufacturing a buffer layer on the light-
shielding metal layer.

[0026] Optionally, after manufacturing the gate insulating
layer, the gate electrode, and the gate line on the first
capacitor electrode, manufacturing the first capacitor elec-
trode by using the electrically-conductive active layer,
includes: patterning the gate insulating layer to form a
via-hole penetrating through the gate insulating layer; per-
forming ion implantation to a portion of the active layer
through the via-hole to form the electrically-conducted
active layer as the first capacitor electrode, the portion of the
active layer being a portion needing an electrically-conduc-
tive processing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a schematic diagram of positional rela-
tionship between an aperture region and a storage capacitor
in a related OLED display substrate;

[0028] FIG. 2 is a schematic diagram of a pixel structure
of a related OLED display substrate;

[0029] FIG. 3 is a schematic structural diagram of a
storage capacitor of an OLED display substrate in the
present disclosure;

[0030] FIG. 4 is a schematic diagram of positional rela-
tionship between an aperture region and a storage capacitor
in an OLED display substrate according to some embodi-
ments of the present disclosure; and

[0031] FIG. 5 is a specific schematic structural diagram of
a storage capacitor inn OLED display substrate according to
some embodiments of the present disclosure.

REFERENCE SIGNS

[0032] A a storage capacitor

[0033] B an aperture region

[0034] 21 a base substrate

[0035] 22 a light-shielding metal layer

[0036] 23 a buffer layer

[0037] 24 a first capacitor electrode or an active layer

[0038] 25 an interlayer insulating layer

[0039] 26 a second capacitor electrode or a transparent
electrode

[0040] 27 a passivation layer

[0041] 28 a third capacitor electrode or an anode
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DETAILED DESCRIPTION

[0042] In order to make a technical problem, a technical
solution and an advantage to be solved by the present
disclosure more apparent, following detailed description
will be made with reference to accompanying drawings and
specific embodiments.

[0043] A related design of an OLED display substrate is
that an aperture region and a storage capacitor are separated,
and light cannot pass through a region where the storage
capacitor is located, thereby reducing an aperture ratio of the
OLED display substrate.

[0044] The aperture ratio of a related OLED display using
a 3T1C pixel structure is approximately between 20% and
30%. FIG. 1 is a schematic diagram of positional relation-
ship between an aperture region and a storage capacitor of
a related OLED display substrate. FIG. 2 is a schematic
diagram of a pixel structure of a related OLED display
substrate. It may be seen that, in the related OLED display
substrate, the aperture region B and the storage capacitor A
are designed separately, and light cannot pass through the
region where the storage capacitor is located, thereby reduc-
ing the aperture ratio of the OLED display substrate. More-
over, since the pixel structure is concentrated at a narrow
space of a pixel, it is easy to cause electrical failure in a
backplate manufacturing process, which is one of reasons
why a product yield in production of an OLED display
substrate is difficult to be improved.

[0045] In view of the above problems, some embodiments
of'the present disclosure provide an OLED display substrate,
a method of manufacturing the OLED display substrate, and
a display device, so that the aperture ratio of the OLED
display substrate may be improved.

[0046] Some embodiments of the present disclosure pro-
vide an OLED display substrate. Referring to FIG. 3 to FIG.
5, the OLED display substrate includes a plurality of aper-
ture regions B arranged in an array on a base substrate, and
a plurality of storage capacitors A, wherein, an orthographic
projection of each of the plurality of storage capacitors A on
the base substrate 21 has an overlapping region with an
orthographic projection of an aperture region corresponding
to the storage capacitor in the plurality of aperture regions B
on the base substrate 21.

[0047] Optionally, a light transmittance of each of the
plurality of storage capacitors A is greater than a preset
threshold value, for example, 80% or more, such as, 90%,
95%, etc.

[0048] In this example, the light transmittance of the
storage capacitor is greater than the preset threshold value,
and the orthographic projection of the storage capacitor on
the base substrate and the orthographic projection of the
aperture region on the base substrate are designed to have
the overlapping region. In this way, an area of the storage
capacitor may be increased, and an area of the aperture
region of a pixel may be increased, too, so that the aperture
ratio of the OLED display substrate may be improved. In
addition, a space occupied by the pixel is increased, a line
density is remarkably decreased, and the product yield is
also improved.

[0049] An electrode of the storage capacitor may be made
of a transparent conductive material. By selecting the mate-
rial and a thickness of an electrode of the storage capacitor,
the light transmittance of the storage capacitor may be more
than 80%, so that the storage capacitor may be designed to
be in the aperture region and an area of the aperture region
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of the pixel may be increased, thereby further increasing the
aperture ratio of the OLED display substrate.

[0050] Optionally, as shown in FIG. 4, an orthographic
projection of the storage capacitor A (a portion in a dashed
box) on the base substrate falls within an orthographic
projection of the aperture region B on the base substrate. In
this way, the storage capacitor A does not occupy an area
other than the aperture region B, so that the area of the
aperture region may be maximized due to no requirement of
an area used to accommodate the storage capacitor outside
the aperture region.

[0051] In a specific example, referring to FIG. 3 and FIG.
5, the storage capacitor includes a first capacitor electrode
24, a first insulating layer 25 on the first capacitor electrode
24, a second capacitor electrode 26 on the first insulating
layer 25, a second insulating layer 27 on the second capaci-
tor electrode 26, and a third capacitor electrode 28 on the
second insulating layer 27, wherein the third capacitor
electrode 28 is electrically connected to the first capacitor
electrode 24. The first capacitor electrode 24 and the second
capacitor electrode 26 provide a first capacitor C1, the
second capacitor electrode and the third capacitor electrode
provide a second capacitor C2, and the two capacitors are
electrically connected approximately in parallel (in parallel).
Thus, a capacitance value of the storage capacitor is a sum
of capacitance values of the two capacitors.

[0052] The first capacitor electrode 24 may be made of an
electrically-conductive active layer; the second capacitor
electrode 26 may be made of a transparent electrode; the
third capacitor electrode 28 may be made of an anode of the
OLED display substrate. In this example, the storage capaci-
tor is formed of the transparent electrode, the electrically-
conductive active layer and the anode by utilizing a char-
acteristic of a high light transmittance of the transparent
electrode, and the storage capacitor is used in the aperture
region of the pixel, thereby both increasing the area of the
aperture region of the pixel and increasing the area of the
storage capacitor, and a capacitance of the formed storage
capacitor is correspondingly increased. Meanwhile, since a
pixel structure is greatly simplified, a line density is remark-
ably reduced, which is beneficial to improvement of the
product yield. In general, the anode of the OLED display
substrate is also made of a transparent electrically-conduc-
tive material, so that both of the capacitor electrodes of the
storage capacitor are transparent.

[0053] Optionally, the transparent electrodes may be made
of one of indium tin oxide (ITO), graphene, and MoTi. Of
course, a material of the transparent electrodes is not limited
to the ITO, the graphene, and the MoTi, and other transpar-
ent electrically-conductive materials having a high light
transmittance and an excellent electrical conductivity may
be used.

[0054] Optionally, the OLED display substrate includes an
interlayer insulating layer 25 between the first capacitor
electrode 24 and the second capacitor electrode 26 and a
passivation layer 27 between the second capacitor electrode
26 and the third capacitor electrode 28.

[0055] Optionally, the OLED display substrate includes a
gate insulating layer, a gate electrode, and a gate line
between the first capacitor electrode 24 and the interlayer
insulating layer 25.

[0056] Optionally, the OLED display substrate includes a
source electrode, a drain electrode, and a data line in a same
layer as that of the second capacitor electrode 26.
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[0057] Optionally, the OLED display substrate includes a
light-shielding metal layer 22 at a side of the first capacitor
electrode 24 facing towards the base substrate 21, and a
buffer layer 23 between the light-shielding metal layer 22
and the first capacitor electrode 24. The light-shielding metal
layer 22 may be a metal such as Cu, Al, Ag, Mo, Cr, Nd, Ni,
Mn, Ti, Ta, W, or an alloy of these metals. The buffer layer
23 may be an oxide, a nitride, or an oxynitride.

[0058] Some embodiments of the present disclosure also
provide a display device including the OLED display sub-
strate as described above. The display device may be any
product or component having a display function such as a
television, a display, a digital photo frame, a mobile phone,
a tablet computer, and the like, wherein the display device
further includes a flexible circuit board, a printed circuit
board, and a backplate.

[0059] In the display device of this example, the light
transmittance of the storage capacitor is greater than the
preset threshold value, and the orthographic projection of
the storage capacitor on the base substrate and the ortho-
graphic projection of the aperture region corresponding to
the storage capacitor on the base substrate are designed to
have the overlapping region. In this way, an area of the
storage capacitor may be increased, and an area of the
aperture region of a pixel may be increased, too, so that the
aperture ratio of the OLED display substrate may be
improved. In addition, a space occupied by the pixel is
increased, a line density is remarkably decreased, and the
product yield is also improved.

[0060] Some embodiments of the present disclosure also
provide a method of manufacturing an OLED display sub-
strate, the OLED display substrate including a plurality of
aperture regions arranged in an array. The method including
a step S1.

[0061] Step S1: manufacturing a plurality of storage
capacitors on a base substrate, wherein an orthographic
projection of each of the plurality of storage capacitors on
the base substrate has an overlapping region with an ortho-
graphic projection of an aperture region corresponding to the
storage capacitor in the plurality of aperture regions on the
base substrate.

[0062] Optionally, a light transmittance of each of the
plurality of storage capacitors A is greater than a preset
threshold value, for example, 80% or more, such as, 90%,
95%, etc.

[0063] In this example, the storage capacitor having the
light transmittance greater than the preset threshold value is
manufactured on the base substrate, and the orthographic
projection of the storage capacitor on the base substrate and
the orthographic projection of the aperture region on the
base substrate are designed to have the overlapping region.
In this way, the area of the storage capacitor may be
increased, and an area of the aperture region of a pixel may
be increased, too, so that the aperture ratio of the OLED
display substrate may be improved. In addition, since the
space occupied by the pixel is increased, the line density is
remarkably decreased, and the product yield is also
improved.

[0064] An electrode of the storage capacitor may be made
of a transparent electrically-conductive material, and the
light transmittance of the storage capacitor may be more
than 80% by selecting a material and a thickness of the
electrode of the storage capacitor. In this way, the storage
capacitor may be designed to be in the aperture region, so
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that the area of the aperture region of the pixel may be
increased, thereby further improving the aperture ratio of the
OLED display substrate.

[0065] Optionally, that the orthographic projection of each
of the plurality of storage capacitors on the base substrate
has an overlapping region with the orthographic projection
of the aperture region corresponding to the storage capacitor
in the plurality of aperture regions on the base substrate,
specifically includes that the orthographic projection of each
of the plurality of storage capacitors on the base substrate
falls within the orthographic projection of the aperture
region corresponding to the storage capacitor in the plurality
of aperture regions on the base substrate.

[0066] In this way, the storage capacitor does not occupy
an area other than the aperture region, so that the area of the
aperture region may be maximized due to no requirement of
an area used to accommodate the storage capacitor outside
the aperture region.

[0067] In particular, manufacturing a storage capacitor
includes follow substeps S11-S15.

[0068] S11: manufacturing a first capacitor electrode.
[0069] S12: manufacturing a first insulating layer on the
first capacitor electrode.

[0070] S13: manufacturing a second capacitor electrode
on the first insulating layer.

[0071] S14: manufacturing a second insulating layer on
the second capacitor electrode.

[0072] S15: manufacturing a third capacitor electrode on
the second insulating layer, wherein the third capacitor
electrode is electrically connected to the first capacitor
electrode.

[0073] The first capacitor electrode and the second capaci-
tor electrode provide a first capacitor, the second capacitor
electrode and the third capacitor electrode provide a second
capacitor, and the two capacitors are electrically connected
approximately in parallel, so that a capacitance value of the
storage capacitor is a sum of capacitance values of the two
capacitors.

[0074] Optionally, the substep S11 of manufacturing the
first capacitor electrode includes manufacturing the first
capacitor electrode by using an electrically-conductive
active layer.

[0075] The substep S13 of manufacturing the second
capacitor electrode on the first insulating layer includes
manufacturing the second capacitor electrode by using a
transparent electrically-conductive material.

[0076] Optionally, the substep S15 of manufacturing the
third capacitor electrode on the second insulating layer
includes: using an anode of the OLED display substrate as
the third capacitor electrode.

[0077] In this example, the storage capacitor is formed of
the transparent electrode, the electrically-conductive active
layer and the anode by utilizing the characteristic of the high
light transmittance of the transparent electrode, and the
storage capacitor is used in the aperture region of the pixel,
thereby both increasing the area of the aperture region of the
pixel and increasing the area of the storage capacitor, and an
capacitance of the formed storage capacitor is correspond-
ingly increased. Meanwhile, since a pixel structure is greatly
simplified, a line density is remarkably reduced, which is
beneficial to improvement of the product yield. In general,
the anode of the OLED display substrate is also made of a
transparent electrically-conductive material, so that both of
the capacitor electrodes of the storage capacitor are trans-
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parent, and the light transmittance of the storage capacitor
may be ensured to be relatively high.

[0078] The method of manufacturing the display substrate
of the present disclosure will be described in detail herein-
after with reference to the drawings and specific examples.
The method of manufacturing the display substrate in this
example includes following steps 1-9.

[0079] Step 1: providing a base substrate 21, and forming
a light-shielding metal layer 22 on the base substrate 21.
[0080] The base substrate 21 may be a glass substrate or
a quartz substrate. Specifically, the light-shielding metal
layer 22 having a thickness of about 500 angstroms (A) to
4000 angstroms may be deposited on the base substrate 21
by using a method of sputtering or thermal evaporation. The
light-shielding metal layer 22 may be a metal such as Cu, Al,
Ag, Mo, Cr, Nd, Ni, Mn, Ti, Ta, and W, or an alloy of these
metals. Since an active layer of the OLED display substrate
in this example is made of a metal oxide semiconductor, and
a performance of the metal oxide semiconductor is easily
changed after being illuminated by light, it is necessary to
form the light-shielding metal layer 22 on the base substrate
21, the light-shielding metal layer 22 may shield the active
layer made of the metal oxide semiconductor from being
illuminated by light.

[0081] Step 2: forming a buffer layer 23 on the based
substrate 21 after the step 1.

[0082] Specifically, a Plasma Enhanced Chemical Vapor
Deposition (PECVD) method may be used to deposit the
buffer layer 23 on the base substrate 1 after the step 1, and
the buffer layer 23 may be an oxide, a nitride, or an
oxynitride.

[0083] Step 3: forming an active layer 24 on the substrate
21 after the step 2.

[0084] Specifically, IGZO having a thickness of 700 ang-
stroms may be deposited on the base substrate 21 as the
active layer 24 after the step 2. A layer of photoresist may
be coated on the IGZO. The photoresist may be exposed by
using a mask, so that a photoresist unreserved region and a
photoresist reserved region may be formed, wherein the
photoresist reserved region corresponds to a region where a
pattern of the active layer 24 is located, and the photoresist
unreserved region corresponds to a region other than the
pattern. A development process is performed to completely
remove the photoresist in the photoresist unreserved region,
and a thickness of the photoresist in the photoresist reserved
region is kept to be unchanged. The IGZO in the photoresist
unreserved region is completely etched off by using an
etching process, and the remaining photoresist is stripped off
to form the pattern of the active layer 24.

[0085] Step 4: forming a gate insulating layer, a gate
electrode, and a gate line on the base substrate 21 after the
step 3.

[0086] In particular, the Plasma Enhanced Chemical Vapor
Deposition (PECVD) method may be used to deposit a gate
insulating layer having a thickness of 500 to 5000 angstroms
on the base substrate 21 after the step 3, and the gate
insulating layer may be made of an oxide, a nitride or an
oxynitride, and a corresponding reaction gas is SiH,, NH;,
N,, or SiH,Cl,, NH;, N,.

[0087] A gate metal layer having a thickness of about 500
to 4000 angstroms may be deposited on the gate insulating
layer by sputtering or thermal evaporation, and the gate
metal layer may be a metal such as Cu, Al, Ag, Mo, Cr, Nd,
Ni, Mn, Ti, Ta, W, or an alloy of these metals. The gate metal
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layer may have a single-layer structure or a multi-layer
structure such as Cu\ Mo, TI\Cu\T1, Mo\AI\Mo, and the like.
A layer of photoresist is coated on the gate metal layer, and
the photoresist may be exposed by using a mask, so that a
photoresist unreserved region and a photoresist reserved
region may be formed, wherein the photoresist reserved
region corresponds to regions where patterns of the gate line
and the gate electrode are located, and the photoresist
unreserved region corresponds to a region other than the
patterns. A development process is performed to completely
remove the photoresist in the photoresist unreserved region,
and a thickness of the photoresist in the photoresist reserved
region is kept to be unchanged. The gate metal layer in the
photoresist unreserved region is completely etched off by
using the etching process, and the remaining photoresist is
stripped off to form patterns of the gate lines and the gate
electrode.

[0088] Thereafter, the gate insulating layer is dry-etched,
and the active layer 24 needing an electrically-conductive
process is implanted with H ions through a via hole pen-
etrating through the gate insulating layer, so that the active
layer 24 is electrically-conductive, and the electrically-
conductive active layer 24 is used as the first capacitor
electrode of the storage capacitor.

[0089] Step 5: forming an interlayer insulating layer 25 on
the base substrate 21 after the step 4.

[0090] In particular, the Plasma Enhance Chemical Vapor
Deposition method may be employed to deposit the inter-
layer insulating layer 25 on the base substrate 21 after the
step 4. The interlayer insulating layer 25 may be an oxide,
a nitride, or an oxynitride. A via-hole penetrating through the
interlayer insulating layer 25 is formed by dry-etching.
[0091] Step 6: forming a transparent electrode 26 on the
base substrate 21 after the step 5.

[0092] In particular, a transparent electrically-conductive
layer is formed on the base substrate 21 after step 5. The
transparent electrically-conductive layer may be made of
ITO, graphene, MoTi or the like. A layer of photoresist is
coated on the transparent electrically-conductive layer, and
the photoresist is exposed by using a mask so that a
photoresist unreserved region and a photoresist reserved
region are formed, wherein the photoresist reserved region
corresponds to a region where a pattern of the transparent
electrode 26 is located, and the photoresist unreserved
region corresponds to a region other than the pattern. A
development process is performed so that the photoresist in
the photoresist unreserved region is completely removed,
and a thickness of the photoresist in the photoresist reserved
region is kept to be unchanged. The transparent electrically-
conductive layer in the photoresist unreserved region is
completely etched off by using an etching process, and the
remaining photoresist is stripped off to form a pattern of the
transparent electrode 26, wherein, the transparent electrode
26 is connected to an S electrode (i.e., a point P in FIG. 2)
of'a T1 transistor in a pixel structure shown in FIG. 2 and is
used as the second capacitor electrode of the storage capaci-
tor.

[0093] Step 7: forming patterns of a data line, a source
electrode, and a drain electrode on the base substrate 21 after
the step 6.

[0094] Specifically, a source-drain metal layer having a
thickness of about 2000 to 4000 angstroms may be deposited
on the base substrate 21 by magnetron sputtering, thermal
evaporation, or other film forming methods after the step 6,
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and the source-drain metal layer may be a metal such as Cu,
Al, Ag, Mo, Cr, Nd, Ni, Mn, Ti, Ta, W, or an alloy of these
metals. The source-drain metal layer may have a single-layer
structure or a multi-layer structure such as Cu\ Mo, Ti\Cu\Ti,
Mo\Al\Mo, and the like. A layer of photoresist is coated on
the source-drain metal layer, and the photoresist may be
exposed by using a mask, so that a photoresist unreserved
region and a photoresist reserved region may be formed,
wherein the photoresist reserved region corresponds to
regions where patterns of a source electrode, a drain elec-
trode, and a data line are located, and the photoresist
unreserved region corresponds to a region other than the
patterns. A development process is performed to completely
remove the photoresist in the photoresist unreserved region,
and a thickness of the photoresist in the photoresist reserved
region is kept to be unchanged. The source-drain metal layer
in the photoresist unreserved region is completely etched off
by using the etching process, and the remaining photoresist
is stripped off to form patterns of the source drain, the drain
electrode, and the data line.

[0095] Step 8: forming a passivation layer 27 on the base
substrate 21 after the step 7.

[0096] Specifically, a passivation layer having a thickness
of 1000 to 2000 angstroms may be deposited on the base
substrate 21 by magnetron sputtering, thermal evaporation,
PECVD, or other film forming methods after the step 7. The
passivation layer may be formed of an oxide, a nitride or an
oxynitride. In particular, a material of the passivation layer
may be SiNx, SiOx, or Si(ON)x. The passivation layer may
also be made of Al,O;. The passivation layer may be a
single-layer structure or a dual-layer structure composed of
silicon nitride and silicon oxide. A reaction gas correspond-
ing to the silicon oxide may be SiH,, N,O. A reaction gas
corresponding to the nitride or the oxynitride may be SiH,,
NH;, N, or SiH,C1,, NH;, N,. A pattern of the passivation
layer 27 including a via-hole is formed by a patterning
process.

[0097] Step 9: forming an anode 28 on the base substrate
21 after the step 8.

[0098] In particular, a transparent electrically-conductive
layer is formed on the base substrate 21 after the step 8. The
transparent electrically-conductive layer may be ITO. A
layer of photoresist may be coated on the transparent elec-
trically-conductive layer, and the photoresist is exposed by
using a mask so that a photoresist unreserved region and a
photoresist reserved region of the photoresist is formed,
wherein the photoresist reserved region corresponds to a
region where the pattern of the anode 28 is located, and the
photoresist unreserved region corresponds to a region other
than the pattern. A development process is performed to
completely remove the photoresist in the photoresist unre-
served region, and a thickness of the photoresist in the
photoresist reserved region is kept to be unchanged. The
transparent electrically-conductive layer in the photoresist
unreserved region is completely etched off by an etching
process, and the remaining photoresist is stripped off to form
apattern of the anode 28, wherein, the anode 28 is connected
to the S electrode (a node U in FIG. 2) of the T2 transistor
in the pixel structure shown in FIG. 2 and is used as the third
capacitor electrode of the storage capacitor.

[0099] After the above steps, the storage capacitor of the
OLED display substrate is manufactured, and the structure
of the storage capacitor is shown in FIG. 4, wherein the
electrically-conductive active layer 24, the transparent elec-
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trode 26 and the anode 28 are used as capacitor electrodes
of' the storage capacitor. The storage capacitor of the present
example has a high light transmittance, and thus may be
designed to be in the aperture region, so that the area of the
aperture region of the pixel is increased, the area of the
storage capacitor is increased, and the capacitance of the
formed storage capacitor is correspondingly increased.
[0100] In that above solutions, the light transmittance of
the storage capacitor is great than the preset threshold value,
and the orthographic projection of the storage capacitor on
the base substrate and the orthographic projection of the
aperture region on the base substrate are designed to have
the overlap region, so that the area of the storage capacitor
may be increased and the area of the aperture region of the
pixel is increased, so that the aperture ratio of the OLED
display substrate may be improved. In addition, since the
space occupied by the pixel structure is increased, the linear
density is remarkably decreased, thereby facilitating
improvement of the product yield.
[0101] In the method embodiments of the present disclo-
sure, sequence numbers of the steps are not used to define an
order of the steps, and variations in the order of steps
obtained by those of ordinary skills in the art without paying
creative effort are also within the scope of the present
disclosure.
[0102] Unless otherwise defined, technical terms or sci-
entific terms used in the present disclosure should be of a
general meaning understandable by those of ordinary skills
in the art to which the present disclosure pertains. Such
words as ‘first’, ‘second’ and the like used in the present
disclosure are not intended to denote any order, number, or
importance, but merely used to distinguish different com-
ponents. Similar words such as ‘including’ or ‘include’ mean
that an element or item appearing before the word covers an
element or item appearing after the word and equivalents
thereof, without excluding other elements or items. Similar
terms such as ‘connection’ or ‘connect’ are not limited to
physical or mechanical connections, but may include elec-
trical connections, whether a direct connection or an indirect
connection. Such words as “up’, ‘down’, ‘left’, ‘right’ and
the like are used only to represent a relative positional
relationship, which may also change accordingly in a case
that an absolute position of a described object changes.
[0103] It will be appreciated that when an element such as
a layer, a film, a region or a substrate is referred to as being
located ‘above’ or ‘below” another element, the element may
be located ‘directly above’ or ‘directly above’ another ele-
ment, or an intermediate element may be present.
[0104] The foregoing are optional embodiments of the
present disclosure. It should be noted that several modifi-
cations and refinements may be made by those of ordinary
skills in the art without departing from principles of the
present disclosure. These modifications and refinements
should also be considered to be within the scope of the
present disclosure.
1. An Organic Light Emitting Diode (OLED) display
substrate, comprising:
a plurality of aperture regions arranged in an array on a
base substrate; and
a plurality of storage capacitors on the base substrate,
wherein an orthographic projection of each storage
capacitor of the plurality of storage capacitors on the
base substrate has an overlapping region with an ortho-
graphic projection of an aperture region corresponding
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to the storage capacitor in the plurality of aperture
regions on the base substrate.

2. The OLED display substrate according to claim 1,
wherein a light transmittance of each of the plurality of
storage capacitors is greater than a preset threshold value,
the orthographic projection of the each of the plurality of
storage capacitors on the base substrate is within the ortho-
graphic projection of the aperture region corresponding to
the storage capacitor on the base substrate.

3. The OLED display substrate according to claim 2,
wherein the storage capacitor comprises a first capacitor
electrode, a first insulating layer on the first capacitor
electrode, a second capacitor electrode on the first insulating
layer, a second insulating layer on the second capacitor
electrode, and a third capacitor electrode on the second
insulating layer, and the third capacitor electrode is electri-
cally connected to the first capacitor electrode.

4. The OLED display substrate according to claim 3,
wherein,

the first capacitor electrode is an electrically-conductive
active layer;

the second capacitor electrode is a transparent electrode;

the third capacitor electrode is an anode of the OLED
display substrate.

5. The OLED display substrate according to claim 4,

wherein,

the transparent electrode is made of one of ITO, graphene,
and MoTi.

6. (canceled)

7. The OLED display substrate according to claim 3,

wherein,

the first insulating layer is an interlayer insulating layer,
and the second insulating layer is a passivation layer.

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

a gate insulating layer, a gate electrode, and a gate line
between the first capacitor electrode and the first insu-
lating layer.

9. The OLED display substrate according to claim 3,

further comprising:

a source electrode, a drain electrode, and a data line in a
same layer as the second capacitor electrode.

10. The OLED display substrate according to claim 3,

further comprising:

a light-shielding metal layer at a side of the first capacitor
electrode facing towards the base substrate; and

a buffer layer between the light-shielding metal layer and
the first capacitor electrode.

11. A display device, comprising:

the OLED display substrate according to claim 1.

12. A method of manufacturing an OLED display sub-
strate, the OLED display substrate comprising a plurality of
aperture regions arranged in an array on a base substrate, the
method comprising:

manufacturing a plurality of storage capacitors on the
base substrate, an orthographic projection of each of
the plurality of storage capacitors on the base substrate
having an overlapping region with an orthographic
projection of an aperture region corresponding to the
storage capacitor in the plurality of aperture regions on
the base substrate.

13. The method of manufacturing the OLED display

substrate according to claim 12, wherein manufacturing the
plurality of storage capacitors on the base substrate, the
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orthographic projection of each of the plurality of storage
capacitors on the base substrate having the overlapping
region with the orthographic projection of the aperture
region corresponding to the storage capacitor in the plurality
of aperture regions on the base substrate, comprises:
manufacturing the storage capacitor on the base substrate,
the storage capacitor having a light transmittance
greater than a preset threshold, the orthographic pro-
jection of the storage capacitor on the base substrate
being within the orthographic projection of the aperture
region on the base substrate.

14. The method of manufacturing the OLED display
substrate according to claim 13, wherein manufacturing the
storage capacitor on the base substrate, comprises:

manufacturing a first capacitor electrode on the base

substrate;

manufacturing a first insulating layer on the first capacitor

electrode;

manufacturing a second capacitor electrode on the first

insulating layer;

manufacturing a second insulating layer on the second

capacitor electrode;

manufacturing a third capacitor electrode on the second

insulating layer, wherein the third capacitor electrode is
electrically connected to the first capacitor electrode.

15. The method of manufacturing the OLED display
substrate according to claim 14, wherein,

manufacturing the first capacitor electrode comprises

manufacturing the first capacitor electrode by using an
electrically-conductive active layer;
manufacturing the second capacitor electrode comprises
manufacturing the second capacitor electrode by using
a transparent electrically-conductive material;

manufacturing the third capacitor electrode comprises
using an anode of the OLED display substrate as the
third capacitor electrode.

16. The method of manufacturing the OLED display
substrate according to claim 14, wherein the transparent
electrode is made of one of I1TO, graphene, and MoTi.

17. (canceled)

18. The method of manufacturing the OLED display
substrate according to claim 14, wherein,
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manufacturing a first insulating layer on the first capacitor
electrode comprises: manufacturing an interlayer insu-
lating layer on the first capacitor electrode;

manufacturing a second insulating layer on the second
capacitor electrode comprises: manufacturing a passi-
vation layer on the second capacitor electrode.

19. The method of manufacturing the OLED display
substrate according to claim 15, wherein after manufactur-
ing the first capacitor electrode on the base substrate, before
manufacturing the first insulating layer on the first capacitor
electrode, the method further comprises:

manufacturing a gate insulating layer, a gate electrode,

and a gate line on the first capacitor electrode.

20. The method of manufacturing the OLED display
substrate according to claim 14, wherein after manufactur-
ing the second capacitor electrode on the first insulating
layer, before manufacturing the second insulating layer on
the second capacitor electrode, the method further com-
prises:

manufacturing a source electrode, a drain electrode, and a

data line in a layer where the second capacitor electrode
is.

21. The method of manufacturing the OLED display
substrate according to claim 14, wherein before manufac-
turing the first capacitor electrode on the base substrate, the
method further comprises:

manufacturing a light-shielding metal layer on the base

substrate; and

manufacturing a buffer layer on the light-shielding metal

layer.
22. The method of manufacturing the OLED display
substrate according to claim 19, wherein after manufactur-
ing the gate insulating layer, the gate electrode, and the gate
line on the first capacitor electrode, manufacturing the first
capacitor electrode by using the electrically-conductive
active layer, comprises:
patterning the gate insulating layer to form a via-hole
penetrating through the gate insulating layer;

performing ion implantation to a portion of the active
layer through the via-hole to form the electrically-
conducted active layer as the first capacitor electrode,
the portion of the active layer being a portion needing
an electrically-conductive processing.
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