US 20200227500A1

12) Patent Application Publication (o) Pub. No.: US 2020/0227500 A1

a9y United States

Chen et al. (43) Pub, Date: Jul. 16, 2020
(54) ORGANIC LIGHT EMITTING DIODE (32) US.CL
DISPLAY SUBSTRATE, MANUFACTURING CPC ... HOIL 27/3265 (2013.01); GO9G 3/3291

METHOD THEREOF, AND DISPLAY DEVICE
COMPRISING ORGANIC LIGHT EMITTING
DIODE DISPLAY SUBSTRATE

(71)  Applicant: BOE Technology Group Co., Ltd.,
Beijing (CN)

(72) Inventors: Yipeng Chen, Beijing (CN); Li Wang,
Beijing (CN); Lujiang Huangfu,
Beijing (CN)
(21) Appl. No.: 16/736,893
(22) Filed: Jan. 8, 2020
(30) Foreign Application Priority Data
Jan. 14,2019 (CN) .oovvvervvcecceen 201910032958.1

Publication Classification

(51) Int.CL
HOIL 27/32
G09G 3/3291

(2006.01)
(2006.01)

(2013.01); HOIL 27/3262 (2013.01); HOIL
27/3272 (2013.01)

(57) ABSTRACT

An organic light emitting diode display substrate, com-
prises: a base substrate, and a first data line, a driving thin
film transistor and an energy storage capacitor which are
disposed on the base substrate, wherein the energy storage
capacitor comprises a first capacitor plate and a second
capacitor plate disposed opposite to each other, and the
second capacitor plate is electrically connected to a gate of
the driving thin film transistor, in a direction away from the
base substrate, the first capacitor plate is disposed between
the first data line and the second capacitor plate, wherein the
display substrate further comprises a first shielding portion,
which is electrically connected to the first capacitor plate
and is disposed at least partially between the second capaci-
tor plate and the first data line. A method of manufacturing
the display substrate and a display device are further pro-
vided.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY SUBSTRATE, MANUFACTURING
METHOD THEREOF, AND DISPLAY DEVICE
COMPRISING ORGANIC LIGHT EMITTING
DIODE DISPLAY SUBSTRATE

[0001] This application claims priority to Chinese Patent
Application No. 201910032958.1, filed on Jan. 14,2019 and
entitled “ORGANIC LIGHT EMITTING DIODE DIS-
PLAY SUBSTRATE, MANUFACTURING METHOD
THEREOF, AND DISPLAY DEVICE”, the entire contents
of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to an
organic light emitting diode display substrate, a manufac-
turing method thereof, and a display device comprising the
display substrate.

BACKGROUND

[0003] Organic Light-Emitting Diode (OLED) displays
are mainstream displays with a wide range of applications,
and they have the advantages of being ultra-thin and light,
low production costs and etc.

[0004] A display panel of an OLED display generally
comprises an array substrate and a cover plate disposed
opposite to each other, and a light emitting unit disposed on
the array substrate. The array substrate comprises a base
substrate and a plurality of data lines and a plurality of scan
lines disposed on the base substrate. The plurality of data
lines and the plurality of scan lines cross each other to define
a plurality of pixel regions. Each pixel region is provided at
least with one driving TFT (Thin Film Transistor), one
switching TFT, and one energy storage capacitor. A source
of the switching TFT is connected to the data line, a gate of
the switching TFT is connected to the scan line, and a drain
of the switching TFT is connected to one capacitor plate of
the energy storage capacitor. The other capacitor plate of the
energy storage capacitor is integrated with a gate of the
driving TFT. A source of the driving TFT is connected to a
power signal line, and a drain of the driving TFT is con-
nected to the light emitting unit.

[0005] When the gray level of the pixel changes, a voltage
on the data line changes. Parasite capacitance is formed
between the data line and the capacitor plate integrated with
the gate of the driving TFT. Due to the influence of the
parasite capacitance, the voltage on the capacitor plate will
be caused to change when the voltage on the data line
changes, which leads to change in the voltage on the gate of
the driving TFT, thereby causing abnormality in the gray
level of the pixel and abnormality of the displayed image.

SUMMARY

[0006] At least one embodiment of the present disclosure
provides an organic light emitting diode display substrate,
comprising a base substrate, a first data line, a driving thin
film transistor, and an energy storage capacitor, wherein the
first data line, the driving thin film transistor and the energy
storage capacitor are disposed on the base substrate; the
energy storage capacitor comprises a first capacitor plate and
a second capacitor plate disposed opposite to each other, the
second capacitor plate is disposed on the base substrate, the
first capacitor plate is disposed on a side of the second
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capacitor plate away from the second capacitor plate, the
first data line is disposed on a side of the first capacitor plate
away from the base substrate, and the second capacitor plate
is electrically connected to a gate of the driving thin film
transistor; wherein the organic light emitting diode display
substrate further comprises a first shielding portion which is
disposed at least partially between the second capacitor plate
and the first data line.

[0007] At least one Embodiment of the present disclosure
provides an organic light emitting diode display device,
which comprises the display substrate as described above.

[0008] At least one embodiment of the present disclosure
provides a method of manufacturing an organic light emit-
ting diode display substrate, comprising: preparing a base
substrate, and forming a driving thin film transistor, an
energy storage capacitor and a first data line on the base
substrate, the energy storage capacitor comprising a first
capacitor plate and a second capacitor plate, wherein, the
second capacitor plate, the capacitor plate and the first data
line are sequentially formed on the base substrate, and the
first capacitor plate and the second capacitor plate are
disposed opposite to each other; wherein the second capaci-
tor plate is electrically connected to a gate of the driving thin
film transistor, and the method further comprising: forming
a first shielding portion, wherein the first shielding portion
is disposed at least partially between the second capacitor
plate and the first data line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to describe the technical solutions in the
embodiments of the present more clearly, the following
briefly introduces the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show merely some
embodiments of the present disclosure, and a person of
ordinary skill in the art may also derive other drawings from
these accompanying drawings without creative efforts.

[0010] FIG. 1 is a schematic diagram of a pixel driving
circuit;
[0011] FIG. 2 is a schematic diagram of a partial structure

of a display substrate according to an embodiment of the
present disclosure;

[0012] FIG. 3 is a diagram illustrating a shielding prin-
ciple of a first shielding portion;

[0013] FIG. 4 is a schematic diagram of a partial structure
of a display substrate according to an embodiment of the
present disclosure;

[0014] FIG. 5 is a partial cross-section view of a display
substrate according to an embodiment of the present disclo-
sure;

[0015] FIG. 6 is a schematic structural diagram of an
organic light emitting diode display substrate according to
an embodiment of the present disclosure;

[0016] FIG. 7 is a partially enlarged schematic diagram of
FIG. 6;
[0017] FIG. 8 is a flow chart of a method of manufacturing

an organic light emitting diode display substrate according
to an embodiment of the present disclosure;

[0018] FIG. 9 is a flow chart of a method of manufacturing
an organic light emitting diode display substrate according
to another embodiment of the present disclosure;
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[0019] FIGS. 10-14 are schematic diagrams of a process
of manufacturing an organic light emitting diode display
substrate according to an embodiment of the present disclo-
sure;

[0020] FIG. 15 is a flow chart of a method of manufac-
turing an organic light emitting diode display substrate
according to another embodiment of the present disclosure;
[0021] FIG. 16 is a schematic diagram of a process of
manufacturing an organic light emitting diode display sub-
strate according to an embodiment of the present disclosure;
and

[0022] FIG. 17 is a flow chart of a method of manufac-
turing an organic light emitting diode display substrate
according to another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0023] The present disclosure will be described in further
detail with reference to the accompanying drawings, to
present the objects, technical solutions, and advantages of
the present disclosure more clearly.

[0024] At least one embodiment of the present disclosure
provides a display substrate comprising a base substrate, and
a first data line, a driving thin film transistor and an energy
storage capacitor which are disposed on the base substrate.
The energy storage capacitor comprises a first capacitor
plate and a second capacitor plate disposed opposite to each
other, the second capacitor is disposed on the base substrate,
the first capacitor plate is disposed on a side of the second
capacitor plate away from the base substrate, the first data
line is disposed on a side of the first capacitor plate away
from the base substrate, and the second capacitor plate is
electrically connected to a gate of the driving thin film
transistor, wherein the display substrate further comprises a
first shielding portion, which is disposed at least partially
between the second capacitor plate and the first data line.
[0025] Insome embodiments of the present disclosure, the
first shielding portion is electrically connected to the first
capacitor plate.

[0026] Insome embodiments of the present disclosure, the
gate of the driving thin film transistor and the second
capacitor plate can be formed into an integrated structure,
that is, the second capacitor plate is used as both an electrode
plate of the energy storage capacitor and the gate of the
driving thin film transistor.

[0027] In the embodiments of the present disclosure, the
first shielding portion is disposed at least partially between
the second capacitor plate and the first data line, and can
shield the capacitive coupling between the second capacitor
plate and the first data line, thereby reducing the parasitic
capacitance between the second capacitor plate and the first
data line, and reducing the effect on the voltage of the second
capacitor plate by the change in voltage on the first data line,
that is, reducing the voltage change of the gate of the thin
film transistor. Thus, the influence on the displayed image
caused by changes between different gray levels is effec-
tively improved.

[0028] Generally, the display substrate comprises a plu-
rality of data lines and a plurality of scan lines, wherein the
plurality of data lines and the plurality of scan lines cross
each other to define a plurality of pixel units arranged in an
array. Each pixel unit has a pixel driving circuit. The
embodiments of the present disclosure do not limit the
structure of the pixel driving circuit, as long as the pixel
driving circuit comprises a driving thin film transistor and an
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energy storage capacitor. The 9T1C pixel driving circuit as
illustrated in FIG. 1 is taken as an example for illustration.
The pixel driving circuit is a pixel driving circuit for an
active matrix organic light emitting diode (AMOLED) dis-
play.

[0029] FIG. 1 is a schematic diagram of a pixel driving,
circuit. As illustrated in FIG. 1, the pixel driving circuit
comprises a switching thin film transistor T8, an energy
storage capacitor C, a driving thin film transistor T9, a first
thin film transistor T1, a second thin film transistor T2, a
third thin film transistor T3, a fourth thin film transistor T4,
a fifth thin film transistors T5, a sixth thin film transistor T6,
and a seventh thin film transistor T7.

[0030] The first electrode of the switching thin film tran-
sistor T8 is connected to the data line and receives a data
signal Data. The gate of the switching thin film transistor T8
is connected to the scan line and receives a gate signal Gate.
The second electrode of the switching thin film transistor T8
is connected to the first capacitor plate of the energy storage
capacitor C. The second capacitor plate of the energy storage
capacitor C is connected to the gate of the driving thin film
transistor T9. The first electrode of the driving thin film
transistor 9 is connected to a power line and receive a power
signal ELVdd, and the second electrode of the driving thin
film transistor T9 is connected to the first electrode of the
first thin film transistor T1. The second electrode of the first
thin film transistor T1 is connected to an anode of the
organic light emitting diode, and the gate of the first thin film
transistor T1 is connected to a control line for light emitting,
and receives a control signal for light emitting EM.

[0031] The second capacitor plate of the energy storage
capacitor C is further connected to the first electrode of the
second thin film transistor T2. The second electrode of the
second thin film transistor T2 is connected to the second
electrode of the driving thin film transistor T9, and the gate
of the second thin film transistor T2 is connected to the scan
line and receives a gate signal Gate.

[0032] The second capacitor plate of the energy storage
capacitor C is further connected to the first electrode of the
third thin film transistor T3. The second electrode of the
third thin film transistor T3 is floating, and the gate of the
third thin film transistor T3 is connected to the control line
for light emitting and receives the control signal for light
emitting EM.

[0033] The second capacitor plate of the energy storage
capacitor C is further connected to the first electrode of the
fourth thin film transistor T4. The second electrode of the
fourth thin film transistor T4 is connected to a reference
signal line and receives a reference signal Vint. The gate of
the fourth thin film transistor T4 is connected to a reset
signal line and receives a reset signal Reset.

[0034] The second electrode of the switching thin film
transistor T8 is connected to both the first electrode of the
fifth thin film transistor TS and the first electrode of the sixth
thin film transistor T6. Both the second electrode of the fifth
thin film transistor T5 and the second electrode of the sixth
thin film transistor T6 are connected to the reference signal
line and receive the reference signal Vint. The gate of the
fifth thin film transistor T5 is connected to the control line
for light emitting and receives the control signal for light
emitting EM, and the gate of the sixth thin film transistor T6
is connected to the reset signal line and receives a reset
signal Reset.
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[0035] The first electrode of the seventh thin film transis-
tor T7 is connected to the second electrode of the first thin
film transistor T1, the second electrode of the seventh thin
film transistor T7 is connected to the reference signal line
and receives the reference signal Vint, and the gate of the
seventh thin film transistor T7 is connected to the reset
signal line and receives the reset signal Reset.

[0036] The first electrode of the thin film transistor can be
a source or a drain, and the second electrode of the thin film
transistor can be a drain or a source.

[0037] FIG. 2 is a schematic diagram of a partial structure
of a display substrate according to an embodiment of the
present disclosure. As illustrated in FIG. 2, the display
substrate can comprise a base substrate 10, five pattern
layers, and an insulating layer between adjacent pattern
layers. The five pattern layers can comprise a first pattern
layer I, a second pattern layer II, a third pattern layer III, a
fourth pattern layer IV, and a fifth pattern layer V, which are
sequentially laminated on the base substrate 10.

[0038] The first pattern layer I can comprise an active
layer and a source and a drain of a thin film transistor. FIG.
2 schematically illustrates an active layer 11a, a source 114,
and a drain 11c¢ of the switching thin film transistor T8 and
an active layer 11d, a source 1le, and a drain 11f of the
driving thin film transistor T9. The active layer can be made
of at least one of InGaZnQ, InGaQ, ITZO, and AlZnO. The
source and drain can be made of a material which is the same
as that of the active layer and has been subject to metalli-
zation, or made of a metal material.

[0039] The second pattern layer II can comprise a second
capacitor plate 21, a scan line 22, a control line for light
emitting 23, and a reset signal line 24. A gate of the driving
thin film transistor T9 is electrically connected to the second
capacitor plate 21, or the driving thin film transistor T9 and
the second capacitor plate 21 are an integrated structure.
Herein, the integrated structure can mean that the gate of the
driving thin film transistor T9 and the second capacitor plate
21 can be the same structure, that is, the second capacitor
plate 21 is used as both an electrode plate of the energy
storage capacitor C and the gate of the driving thin film
transistor T9. The integrated structure can further mean that
the gate of the driving thin film transistor T9 and the second
capacitor plate 21 are different structures that are electrically
connected to each other.

[0040] The third pattern layer III can comprise a first
capacitor plate 31.

[0041] The fourth pattern layer IV can include a first data
line 41, a power line 42, a first connecting line 43, and a
second connecting line 44. The first connecting line 43 can
be configured to be connected to the second capacitor plate
21, the first electrode of the second thin film transistor T2,
the first electrode of the third thin film transistor T3, and the
first electrode of the fourth thin film transistor T4. The
second connecting line 44 can be configured to be connected
to the second electrode of the switching thin film transistor
T8, the first capacitor plate 31, the first electrode of the fifth
thin film transistor T5, and the first electrode of the sixth thin
film transistor T6. The orthographic projections of the first
data line 41 and the power line 42 on the base substrate 10
are located in a gap between the orthographic projections of
adjacent second capacitor plates 21 on the base substrate 10.

[0042] The fifth pattern layer V can comprise a reference
signal line 51. The second pattern layer I1, the third pattern
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layer 111, the fourth pattern layer IV, and the fifth pattern
layer V can be all made of a metal material, such as copper.
[0043] Structures on different pattern layers to be con-
nected can be connected through via holes. Some of the via
holes 60 are illustrated in FIG. 2. For example, the first data
line 41 is connected to the source 115 of the switching thin
film transistor T8, the first data line 41 is located in the
fourth pattern layer IV, and the source 115 of the switching
thin film transistor T8 is located in the first pattern layer 1.
The first data line 41 and the source 115 of the switching thin
film transistor T8 can be connected through the via hole 60.
The power line 42 and the source 11e of the driving thin film
transistor T9 can be connected through the via hole 60. The
reference signal line 51 is connected to the second electrode
of the fourth thin film transistor T4, the second electrode of
the fifth thin film transistor T5, the second electrode of the
sixth thin film transistor T6, and the second electrode of the
seventh thin film transistor T, through a via hole 60. The via
hole 61 is used for connecting to the anode of the organic
light emitting diode.

[0044] The first electrode of the second thin film transistor
T2, the first electrode of the third thin film transistor T3, and
the first electrode of the fourth thin film transistor T4 are all
connected to the second capacitor plate 21. By providing the
first connecting line 43, the first electrode of the second thin
film transistor T2, the first electrode of the third thin film
transistor T3, the first electrode of the fourth thin film
transistor T4, and the second capacitor plate 21 can be all
connected to the first connecting line 43, so as to achieve the
required connection manners. As illustrated in FIG. 2, the
first capacitor plate 31 can have an opening 31¢, and a via
hole 60 connecting the second capacitor plate 21 and the first
connecting line 43 can be provided at the opening 31a.
[0045] The second connecting line 44 can be configured to
be connected to the second electrode of the switching thin
film transistor T8, the first capacitor plate 31, the first
electrode of the fifth thin film transistor TS, and the first
electrode of the sixth thin film transistor T6. The second
electrode of the switching thin film transistor T8, the first
capacitor plate 31, the first electrode of the fifth thin film
transistor T5, and the first electrode of the sixth thin film
transistor T6 can be all connected to the second connecting
line 44 through the via hole 60.

[0046] As illustrated in FIG. 2, the display substrate can
further comprise a voltage equalizing line 32. Multiple
power lines 42 are connected to the voltage equalizing line
32, so that the voltages of all the power lines 42 can be equal
to each other, and the total resistance of the power lines 42
can be reduced. In the embodiment illustrated in FIG. 2, the
voltage equalizing lines 32 are disposed in the third pattern
layer 111, that is, the voltage equalizing lines 32 are disposed
on the same layer as the first capacitor plate 31. The term
“disposed on/in the same layer” here refers to being dis-
posed on the same side of the same layer, or being formed
by a single patterning process, or the surfaces close to the
base substrate 10 are in contact with the same layer. For
example, the voltage equalizing lines 32 being disposed on
the same layer as the reference signal line 51 can mean that
the voltage equalizing lines 32 and the reference signal line
51 are disposed on the same side of the second pattern layer
11, or, can mean that the voltage equalizing lines 32 and the
reference signal line 51 are formed through a single pattern-
ing process, or, can meant that the respective surface of the
voltage equalizing lines 32 and the reference signal line 51
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dose 1o the base substrate 10 are all in contact with the
second pattern layer II. In other embodiments, the fifth
pattern layer V can further comprise a voltage equalizing
line 32, that is, the voltage equalizing line 32 and the
reference signal line 51 are disposed in the same layer.
Regardless of which layer the voltage equalizing line is
disposed in, the voltage equalizing line 32 and the power
line 42 can be connected through the via hole 60.

[0047] FIG. 2 illustrates two energy storage capacitors
respectively located in two adjacent pixel units. The ortho-
graphic projection of the first data line 41 on the base
substrate 10 is located between the second capacitor plates
21 of the two adjacent energy storage capacitors. A parasitic
capacitance is formed between the first data line 41 and the
respective second capacitor plates 21. As illustrated in FIG.
2, the first capacitor plate 31 and the second capacitor plate
21 are disposed opposite to each other. FIG. 2 illustrates a
schematic diagram after the pattern layers are laminated. As
illustrated in the dashed block in FIG. 2, the first shielding
portion 312 is electrically connected to the first capacitor
plate 31 and is disposed at least partially between the second
capacitor plate 21 and the first data line 41. The first
shielding portion 312 illustrated in FIG. 2 can shield the
capacitive coupling between the first data line 41 and the
second capacitive plate 21, reducing the parasite capacitance
between the second capacitive plate 21 and the first data line
41.

[0048] Insome embodiments of the present disclosure, the
first shielding portion 312 can extend from the first capacitor
plate 31 and extend to be disposed at least partially between
the second capacitor plate 21 and the first data line 41 which
is disposed adjacent to the second capacitor plate 21. In
some embodiments of the present disclosure, the first shield-
ing portion 312 can be integrated with the first capacitor
plate 31 and is disposed at least partially between the second
capacitor plate 21 and the first data line 41.

[0049] FIG. 3 is a schematic diagram of a shielding
principle of the first shielding portion. The dashed lines in
FIG. 3 represents the electric field. As illustrated in FIG. 3,
if no first shielding portion 312 is disposed between the
second capacitor plate 21 and the first data line 41, a
relatively great capacitive coupling presents between the
second capacitor plate 21 and the first data line 41, and the
smaller the distance between the second capacitor plate 21
and the first data line 41 is, the greater the capacitive
coupling is. Due to the limited space in the display substrate,
the distance between the second capacitor plate 21 and the
first data line 41 cannot be large enough to effectively
weaken the capacitive coupling. When the position of the
second capacitor plate 21 with respect to the first data line
41 remains unchanged, if a first shielding portion 312 is
disposed there between, the capacitive coupling effect can be
effectively shielded. Due to the parasitic capacitance
between the second capacitor plate 21 and the first data line
41, the change in voltage on the first data line will affect the
voltage of the second capacitor plate 21, that is, the voltage
that drives the gate of the driving thin film transistor T9.
When the first shielding portion 312 is disposed between the
second capacitor plate 21 and the first data line 41 so that the
parasite capacitance between the second capacitor plate 21
and the first data line 41 decreases significantly, the influ-
ence of the change in voltage on the first data line on the
voltage of the gate of the driving thin film transistor T9 is
reduced.
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[0050] The technical solution according to the embodi-
ments of the present disclosure has the following beneficial
effect: by providing the first capacitor plate, the second
capacitor plate, and the first data line, in the direction away
from the base substrate, the first capacitor plate is disposed
between the first data line and the second capacitor plate.
The display substrate further comprises a first shielding
portion, and the first shielding portion is disposed at least
partially between the first data line and the second capacitor
plate, and can shield the capacitive coupling between the
second capacitive plate and the first data line, thereby
reducing the parasitic capacitance between the second
capacitive plate and the first data line, and lowering the
influence of the change in voltage on the first data line on the
voltage on the second capacitor plate, that is, reducing the
voltage change of the gate of the thin film transistor. Thus,
the influence on the displayed image caused by changes
between different gray levels is effectively improved.

[0051] FIG. 4 is a schematic diagram of a partial structure
of a display substrate according to an embodiment of the
present disclosure. Compared to the display substrate as
illustrated in FIG. 2, as illustrated in FIG. 4, the display
substrate can further comprise a second shielding portion
313 and a second data line 40. The second shielding portion
313 is disposed at least partially between the second capaci-
tor plate 21 and the second data line 40. The second data line
40 is disposed on a same lay as the first data line 41, and is
disposed on a side of the second capacitor plate 21 away
from the first data line 41, and the second shielding portion
is disposed on an opposite side of the first capacitor plate
with respect to the first shielding portion. Since each second
capacitor plate 21 has two adjacent data lines, namely, the
first data line 41 and the second data line 40, a parasitic
capacitance is formed between each second capacitor plate
21 and the first data line 41 and between each second
capacitor plate 21 and the second data line 40. Taking the
first capacitor plate 31 at the right side of FIG. 4 as an
example, the first shielding portion 312 can shield the
capacitive coupling between the first data line 41 and the
second capacitor plate 21, thereby reducing the parasite
capacitance between first data line 41 and the second capaci-
tor plate 21, and the second shielding portion 313 can shield
the capacitive coupling between the second data line 40 and
the second capacitor plate 21, thereby reducing the parasite
capacitance between the second data line 40and the second
capacitor plate 21. Thus, by providing the first shielding
portion 312 and the second shielding portion 313, the
parasite capacitance between the two data lines and the
second capacitor plate can be reduced, which facilitates
further improvement in the quality of displayed image. The
shielding principle of the second shielding portion is same as
the shielding principle of the first shielding portion, and will
not be elaborated herein.

[0052] Insome embodiments of the present disclosure, the
second shielding portion is electrically connected to the first
capacitor plate. In some embodiments of the present disclo-
sure, the second shielding portion 313 can extend from the
first capacitor plate 31, and is disposed at least partially
between the second capacitor plate 21 and the second data
line 40. In some embodiments of the present disclosure, the
second shielding portion 312 can be integrated with the first
capacitor plate 31 and is disposed at least partially between
the second capacitor plate 21 and the second data line 40.
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[0053] Inembodiments of the present disclosure where the
first shielding portion extends from the first capacitor plate,
or the first shielding portion is integrated with the first
capacitor plate, the first capacitor plate and the first shielding
portion may not be coplanar. FIG. 5 is a partial cross-section
view of a display substrate according to an embodiment of
the present disclosure. As illustrated in FIG. 5, the first
capacitor plate 31 and the first shielding portion 312 are not
coplanar. After the second pattern layer 11 is formed, when
an insulating layer 71 is formed on the second pattern layer
11, the surface of the formed insulating layer 71 is not flat due
to the influence of the second capacitor plate 21. So, even
though the first capacitor plate 31 and the first shielding
portion 312 have the same thickness, the distance from the
first capacitor plate 31 to the base substrate 10 is also greater
than the distance from the first shielding portion 312 to the
base substrate 10. Similarly, in the case where the display
substrate further comprises a second shielding portion 313
and the second shielding portion 313 extends from the first
capacitor plate, or the second shielding portion 313 is
integrated with the first capacitor plate, the second shielding
portion 313 and the first capacitor plate are also not coplanar.
[0054] In some embodiments of the present disclosure, the
first capacitor plate 31 and the first shielding portion 312
may also be coplanar. The second shielding portion 313 and
the first capacitor plate 31 may also be coplanar. By pro-
viding the surface of the insulating layer 71 on the second
pattern layer II as a flat structure, the first capacitor plate 31
and the first shielding portion 312 and/or the second shield-
ing portion 313 can be formed in the same plane.

[0055]  As illustrated in FIG. 5, the orthographic projection
of the second data line 40 can beat least partially within the
orthographic projection of the first capacitor plate 31 that is
adjacent to the second date line 41 on the base substrate 10.
Thus, the second shielding portion 313 can shield the
capacitive coupling between the second data line 40 and the
second capacitive plate 21 better, which facilitates reduction
of the parasite capacitance between the second capacitive
plate 21 and the second data line 40. For example, in the
display substrate illustrated in FIG. 5, the second shielding
portion 313 extends directly below the second data line 40.
[0056] In some embodiments of the present disclosure,
only one of the first shielding portion 312 and the second
shielding portion 313 may be disposed in the display sub-
strate. In some embodiments of the present disclosure, both
the first shielding portion 312 and the second shielding
portion 313 may be disposed in the display substrate. In
some embodiments of the present disclosure, a first shield-
ing portion is connected to the first capacitor plate in some
energy storage capacitors of the display substrate, and a
second shielding portion is connected to a first capacitor
plate in some energy storage capacitors, and both the first
shielding portion and the second shielding portion are con-
nected to the first capacitor plate of the remaining energy
storage capacitors.

[0057] Insome embodiments of the present disclosure, the
display substrate may further comprise a third shielding
portion which extends parallel to the first data line 41, and
disposed between adjacent first capacitor plates. The third
shielding portion is disposed between the first data line or
the second data line and the second capacitor plate. Herein,
the third shielding portion being disposed between the first
data line or the second data line and the second capacitor
plate means that at least portion of the third shielding portion
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is located on a line connecting the first data line or the
second data line and the second capacitor plate.

[0058] FIG. 6 is a schematic structural diagram of a
display substrate according to another embodiment of the
present disclosure. As illustrated in FIG. 6, the display
substrate can comprise a base substrate 10, six pattern
layers, and respective insulating layers between adjacent
pattern layers. The six pattern layers can comprise a first
pattern layer I, a second pattern layer II, a third pattern layer
111, a sixth pattern layer VI, a fourth pattern layer IV, and a
fifth pattern layer V, which are sequentially laminated on the
base substrate 10. The first pattern layer I, the second pattern
layer 11, the third pattern layer I, the fourth pattern layer IV,
and the fifth pattern layer V as illustrated in FIG. 6 are same
as the first pattern layer I, the second pattern layer II, the
third pattern layer I1I, the fourth pattern layer IV, and the
fifth pattern layer V as illustrated in FIG. 2, and will not be
elaborated herein. The sixth pattern layer VI can comprise
the third shielding portion 33.

[0059] FIG. 7 is a partially enlarged schematic diagram of
FIG. 6. As illustrated in FIG. 7, the third shielding portion
33 extends parallel to the first data line, and is disposed
between adjacent first capacitor plates 31. The third shield-
ing portion 33 is disposed between the first data line 41 and
the second capacitor plate 21. By providing a third shielding
portion 33 additionally to separate the first data line 41 and
the second capacitor plate 21, the capacitive coupling
between the second capacitor plate 21 and the first data line
41 adjacent to the second capacitor plate 21 can also be
shielded, which helps mitigate the abnormality of displayed
image. The shielding principle of the third shielding portion
33 is the same as the shielding principle of the first shielding
portion 312. The latter has been described with reference to
FIG. 3, and details will not be repeated herein again.

[0060] As illustrated in FIG. 7, the orthographic projection
of the data line 41 on the base substrate 10 can at least
partially overlap the orthographic projection of the third
shielding portion 33 on the base substrate 10, to improve the
shielding effect.

[0061] Inthe display substrate illustrated in FIGS. 6 and 7,
the third shielding portion 33 is arranged in a different layer
from the first capacitor plate 31 and the first shielding
portion 312. The third shielding portion 33 is disposed in a
different layer from the first capacitor plate 31 and the first
shielding portion. The third shielding portion 33 can manu-
factured separately by adding a patterning process and the
patterning processes for other layers does not change. Thus,
minor changes are made to the processes. In addition, the
added patterning process is used to manufacture the third
shielding portion 33 only,the accuracy requirement for the
patterning process is low, which is helpful to reduce the
difficulty of the patterning process.

[0062] Insome embodiments of the present disclosure, the
third shielding portion 33 can be disposed in the same layer
as the first capacitor plate 31 and the first shielding portion
312. For example, the third pattern layer III can further
comprise the third shielding portion 33. By disposing the
third shielding portion 33 in the same layer as the first
capacitor plate 31 and the first shielding portion 312, the
third shielding portion 33, the first capacitor plate 31 and the
first shielding portion 312 can be formed through a single
patterning process during manufacture of the third pattern
layer 11, thereby reducing processing steps.
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[0063] The display substrate can further comprise a con-
stant voltage signal line for applying a constant voltage
signal. The constant voltage signal has a constant voltage at
least during the ON-phase of the driving thin film transistor
T9. The third shield portion 33 is connected to the constant
voltage signal line. A source of the driving thin film tran-
sistor T9 is connected to the power line 42, and a drain of the
driving thin film transistor T9 is configured to be connected
to an organic light emitting diode. When the driving thin film
transistor T9 is conducted on, the organic light emitting
diode is turned on. The voltage applied to the constant
voltage signal line is constant at this stage. When the voltage
on the data line 41 changes, the voltage on the third shielding
portion 33 can keep constant, and the influence of the
electric field generated by the data line 41 on the second
capacitor plate 21 is better shielded.

[0064] Insome embodiments of the present disclosure, the
constant voltage signal line can comprise at least one of a
scan line 22, a reference signal line 51, a power line 42, and
a control line for light emitting 23. The scan line 22, the
reference signal line 51, the power line 42, and the control
line for light emitting 23 are applied with a constant signal
voltage when the driving thin film transistor T9 is conducted
on, and can all be used as shielding sources. When the
voltage on the data line 41 changes, the voltage on the
constant voltage signal line does change, such that the
voltage on the second capacitor plate will not be caused to
change.

[0065] In the present embodiment, the third shielding
portion 33 is connected to the power line 42. As illustrated
in FIG. 7, the third shielding portion 33 can be connected to
the power line 42 through a via hole 60. After the third
shielding portion 33 is provided, the cross-sectional area of
the power line 42 is increased at the via hole 60, and the
resistance of the power line 42 is reduced, thereby reducing
the voltage drop on the power line 42. In some embodiments
of the present disclosure, the third shielding portion 33 can
also be connected to at least one of the scan line 22, the
reference signal line 51, and the control line for light
emitting 23, through a via hole 60.

[0066] At least one embodiment of the present disclosure
further provides a display device, which comprises any one
of the organic light emitting diode display substrates as
illustrated in FIG. 2 and FIGS. 4 10 7.

[0067] Exemplarily, the display device may be any prod-
uct or component having a display function, such as a
mobile phone, a tablet computer, a television, a notebook
computer, a digital photo frame, a navigator, and the like.

[0068] At least one embodiment of the present disclosure
further provides a method of manufacturing the organic light
emitting diode display substrate as illustrated in FIG. 2 and
FIGS. 4 to 7. As illustrated in FIG. 8, the method comprises:

[0069]

[0070] S12: forming a driving thin film transistor, an
energy storage capacitor, a first data line, and a first shielding
portion on the base substrate.

[0071] Wherein the second capacitor plate, the first
capacitor plate and the first data line are sequentially formed
on the base substrate. The first capacitor plate and the second
capacitor plate are disposed opposite to each other. The
second capacitor plate is electrically connected to a gate of
the driving thin film transistor. The first shielding portion is

S11: preparing a base substrate; and
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electrically connected to the first capacitor plate and is
disposed at least partially between the second capacitor plate
and the first data line.

[0072] Insome embodiments of the present disclosure, the
first shielding portion is formed to be electrically connected
to the first capacitor plate.

[0073] By providing the first shielding portion disposed at
least partially between the second capacitor plate and the
first data line, the capacitive coupling between the second
capacitor plate and the first data line can be shielded, thereby
reducing the parasitic capacitance between the second
capacitive plate and the first data line, and reducing the effect
on the voltage of the second capacitor plate by the change in
voltage on the first data line, that is, reducing the voltage
change of the gate of the thin film transistor. Thus, the
influence on the displayed image caused by changes
between different gray levels is effectively improved.
[0074] FIG. 9 is a flow chart of a method of manufacturing
an organic light emitting diode display substrate according
to another embodiment of the present disclosure. The
method is used to manufacture the display substrate as
illustrated in FIGS. 2 and 4. As illustrated in FIG. 9, the
method comprises:

[0075] S21: preparing a base substrate; and

[0076] S22: forming a first pattern layer on the base
substrate.

[0077] The first pattern layer I formed on the base sub-

strate can be as illustrated in FIG. 10. The first pattern layer
I can comprise an active layer, a source and a drain. FIG. 10
schematically illustrates an active layer 11a, a source 115,
and a drain 11¢ of a switching thin film transistor T8 and an
active layer 114, a source 1le, and a drain 11f'of a driving
thin film transistor T9.

[0078] In the step S22, an active material film can be first
formed on the base substrate. For example, an active mate-
rial film can be formed on the base substrate through
deposition. The active material thin film may be at least one
of InGaZnO, InGaO, ITZO, and AlZnO.

[0079] Then, a patterning process is performed on the
active material film to obtain the first pattern layer I. After
obtaining the first pattern layer [, some portions of the first
pattern layer I can be metallized, so that the source and drain
are formed in the metallized region, and the active layer is
formed in the region that is not metallized.

[0080] When performing the metallization, the area of the
active material film where the metallization process is not
required can be covered with an etching barrier layer (for
example, the two dashed box areas in FIG. 10 are covered
with the etching barrier layer), and the etching barrier layer
is removed after the metallization is completed.

[0081] In FIG. 10, only two regions covered with the
etching barrier layer are illustrated by way of example. After
the metallization is completed and the etching barrier layer
is removed, the formed active layer 114 of the driving thin
film transistor T9 is illustrated in the larger dotted block in
FIG. 10, and the formed active layer 11a of the switching
thin film transistor T8 is illustrated in the smaller dotted
block in FIG. 10. During manufacturing, areas where the
active layers of other thin film transistors are formed can
also be covered with the etching barrier layer.

[0082] The metallization is performed in a reducing atmo-
sphere at 100° C. to 300° C. for 30 min to 120 min. The
reducing atmosphere comprises hydrogen or a plasma con-
taining hydrogen. Through a reduction reaction in a reducing
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atmosphere at 100° C.~300° C. for 30 min~120 min, it can
be ensured to the greatest extent that the area of the active
material film that is not covered by the etching barrier layer
can be fully and effectively reduced to metal oxide conduc-
tor. If the temperature is too low, the reduction effect of the
reduction reaction will be affected, and the reaction time will
be prolonged, which will reduce the production efficiency; if
the temperature is too high, it is easy to make the raw
material film covered by the etching barrier layer that is not
required to be subjected to metallization subjected to chemi-
cal action, which in turn affects the performance of the
structures. Similarly, if the time is too short, the reduction
reaction will not proceed sufficiently. If the time is too long,
the reaction time will be extended and production efliciency
will be reduced.

[0083] S23: forming a first insulating layer on the first
pattern layer.
[0084] Exemplarily, the first insulating layer may be

formed by a vapor deposition method. The first insulating
layer may be made of an insulating material such as silicon
nitride or silicon oxide.

[0085] S24: forming a second pattern layer on the first
insulating layer.

[0086] The second pattern layer II formed on the first
insulating layer is as illustrated in FIG. 11. The second
pattern layer II can comprise a first pattern, and the first
pattern may comprise a second capacitor plate 21.

[0087] Exemplarily, a first material layer can be formed on
the base substrate on which the first insulating layer is
formed, and then the first material layer is processed through
a patterning process to obtain the first pattern.

[0088] The first material layer may be a metal thin film,
and the first material layer may be formed by sputtering or
the like.

[0089] Optionally, the first pattern layer can comprise a
scan line 22, a control line for light emitting 23, and a reset
signal line 24. Disposing multiple structures of the display
substrate in the same layer is beneficial to reduce the
thickness of the display substrate, and the second capacitor
plate 21, the scan line 22, the control line for light emitting
23, and the reset signal line 24 can be formed through a
single patterning process, thereby reducing the process
steps.

[0090] S25: forming a second insulating layer on the
second pattern layer.

[0091] The second insulating layer is formed in a manner
same as that of the first insulating layer.

[0092] S26: forming a third pattern layer on the second
insulating layer.

[0093] The third pattern layer 1II formed on the second
insulating layer comprises a second patter. For example, as
illustrated in FIG. 12, the second pattern comprises a first
capacitor plate 31 and a first shielding portion 312, or, as
illustrated in FIG. 13, the second pattern comprises a first
capacitor plate 31 and a first shielding portion 312 and the
second shielding portion 313.

[0094] Exemplarily, a second material layer can be formed
on the base substrate on which the second insulating layer is
formed, and then the second material layer is processed
through a patterning process to obtain the second pattern.
[0095] The second material layer may be a metal thin film,
and the second material layer may be formed by sputtering
or the like.
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[0096] 1In the patterning process for forming the third
pattern layer 11, a first capacitor plate 31 and a first shielding
portion 312 can be formed in the display substrate as
illustrated in FIG. 12. Alternatively, a first capacitor plate 31
and a first shielding portion 312 and the second shielding
portion 313 in the display substrate as illustrated in FIG. 13
can be formed through a different patterning process.

[0097] S27: forming a third insulating layer on the third
pattern layer.
[0098] The third insulating layer is formed in a manner

same as that of the first insulating layer.

[0099] S28: forming a fourth pattern layer on the third
insulating layer.

[0100] The fourth pattern layer IV formed on the third
insulating layer is as illustrated in FIG. 14. The fourth
pattern layer IV comprises a third pattern, and the third
pattern may comprise a first data line 41.

[0101] Exemplarily, a third material layer can be formed
on the base substrate on which the third patter layer I1I is
formed, and then the third material layer is processed
through a patterning process to obtain the third pattern.
[0102] The third material layer may be a metal thin film,
and the third material layer may be formed by sputtering or
the like.

[0103] Insome embodiments of the present disclosure, the
third pattern can further comprise a power line 42, a first
connecting line 43, and a second connecting line 44. Dis-
posing multiple structures of the display substrate in the
same layer is beneficial to reduce the thickness of the display
substrate, and the first data line 41, the power line 42, the
first connecting line 43 and the second connecting line 44
can be formed through a single patterning process, thereby
reducing the process steps.

[0104] S29: forming a fourth insulating layer on the fourth
pattern layer.
[0105] The fourth insulating layer is formed in a manner

same as that of the first insulating layer.

[0106] S30: forming a fifth pattern layer on the fourth
insulating layer.

[0107] The fifth pattern layer V can comprise a reference
signal line 51. The fifth pattern layer is formed in a manner
same as that of the fourth pattern layer. The structure of the
display substrate after the fifth pattern layer V is formed can
be referred to FIG. 2 or FIG. 3.

[0108] Regions to be connected in different pattern layers
can be connected through via holes. For details, please refer
to the foregoing embodiments. Therefore, in steps S23, 825,
S27, and S29, via holes can further be formed in the formed
insulating layers.

[0109] FIG. 15 is a flow chart of a method of manufac-
turing an organic light emitting diode display substrate
according to another embodiment of the present disclosure.
The method is used to manufacture the display substrate as
illustrated in FIG. 7. As illustrated in FIG. 15, the method

comprises:

[0110] S31: preparing a base substrate; and

[0111] S32: forming a first pattern layer on the base
substrate.

[0112] Step S32 is the same as step S22.

[0113] S33: forming a first insulating layer on the first
pattern layer.

[0114] Step S33 is the same as step S23.

[0115] S34: forming a second pattern layer on the first

insulating layer.
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[0116] Step S34 is the same as step S24.

[0117] S35: forming a second insulating layer on the
second pattern layer.

[0118] Step S35 is the same as step S25.

[0119] S36: forming a third pattern layer on the second
insulating layer.

[0120] The third pattern layer 11T formed on the second
insulating layer is as illustrated in FIG. 16. The third pattern
layer III has a second pattern, and the second pattern
comprises a first capacitor plate 31, a first shielding portion
312 and a third shielding portion 33.

[0121] The difference between step S36 and step S26 is
that the formed second pattern further comprises the third
shielding portion 33.

[0122] S37: forming a third insulating layer on the third
pattern layer.

[0123] Step S37 is the same as step S27.

[0124] S38: forming a fourth pattern layer on the third

insulating layer.

[0125] Step S38 is the same as step S28.

[0126] S39: forming a fourth insulating layer on the fourth
pattern layer.

[0127] Step S39 is the same as step S29.

[0128] S40: forming a fifth pattern layer on the fourth

insulating layer.

[0129] Step S40 is the same as step S30.

[0130] The structure of the display substrate after forming
the fifth pattern layer can be referred to FIG. 7.

[0131] FIG. 17 is a flow chart of a method of manufac-
turing an organic light emitting diode display substrate
according to another embodiment of the present disclosure.
The method is used to manufacture the display substrate as
illustrated in FIG. 6. As illustrated in FIG. 17, the method

comprises:

[0132] S41: preparing a base substrate; and

[0133] S42: forming a first pattern layer on the base
substrate.

[0134] Step S42 is the same as step S22.

[0135] S43: forming a first insulating layer on the first
pattern layer.

[0136] Step S43 is the same as step S23.

[0137] S44: forming a second pattern layer on the first

insulating layer.

[0138] Step S44 is the same as step S24.

[0139] S45: forming a second insulating layer on the
second pattern layer.

[0140] Step S45 is the same as step S25.

[0141] S46: forming a third pattern layer on the second
insulating layer.

[0142] Step S46 is the same as step S26.

[0143] S47: forming a third insulating layer on the third
pattern layer.

[0144] Step S47 is the same as step S27.

[0145] S48: forming a sixth pattern layer on the third

insulating layer.

[0146] As illustrated in FIG. 16, the sixth pattern layer VI
comprises a third pattern, and the third pattern may comprise
a third shielding portion 33.

[0147] Exemplarily, a third material layer can be formed
on the base substrate on which the third patter layer III is
formed, and then the third material layer is processed
through a patterning process to obtain the third pattern.
[0148] The third material layer may be a metal thin film,
and the third material layer may be formed by sputtering or
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the like, and then, the third material layer is patterned
through a patterning process to form the third shielding
portion 33.

[0149] S49: forming a fourth insulating layer on the sixth
pattern layer.

[0150] Step S49 is the same as step S47.

[0151] S50: forming a fourth pattern layer on the fourth

insulating layer.

[0152] The fourth pattern layer comprises a fourth pattern,
and the fourth pattern may comprise a data line 41.

[0153] Exemplarily, a fourth material layer can be formed
on the base substrate on which the third patter layer is
formed, and then the fourth material layer is processed
through a patterning process to obtain the fourth pattern.
[0154] The fourth material layer may be a metal thin film,
and the fourth material layer may be formed by sputtering or
the like.

[0155] Insome embodiments of the present disclosure, the
fourth pattern can further comprise a power line 42, a first
connecting line 43, and a second connecting line 44. Dis-
posing multiple structures of the display substrate in the
same layer is beneficial to reduce the thickness of the display
substrate, and the data line 41, the power line 42, the first
connecting line 43 and the second connecting line 44 can be
formed through a single patterning process, thereby reduc-
ing the process steps.

[0156] S51: forming a fifth insulating layer on the fourth
pattern layer.

[0157] Step S51 is the same as step S29.

[0158] S52: forming a fifth pattern layer on the fifth

insulating layer.

[0159] Step S52 is the same as step S30.

[0160] Persons of ordinary skill in the art can understand
that all or part of the steps described in the above embodi-
ments can be completed through hardware, or through
relevant hardware instructed by applications stored in a
non-transitory computer readable storage medium, such as a
read-only memory, a disk or a CD, etc.

[0161] The foregoing descriptions are merely exemplary
embodiments of the present disclosure, and are not intended
to limit the present disclosure. Within the spirit and prin-
ciples of the disclosure, any modifications, equivalent sub-
stitutions, improvements, etc., are within the protection
scope of the present disclosure.

1. An organic light emitting diode display substrate,
comprising: a base substrate, a first data line, a driving thin
film transistor, and an energy storage capacitor, wherein the
first data line, the driving thin film transistor, and the energy
storage capacitor are disposed on the base substrate;

the energy storage capacitor comprising a first capacitor

plate and a second capacitor plate disposed opposite to
each other, the second capacitor plate disposed on the
base substrate, the first capacitor plate disposed on a
side of the second capacitor plate away from the base
substrate, the first data line disposed on a side of the
first capacitor plate away from the base substrate, and
the second capacitor plate being electrically connected
to a gate of the driving thin film transistor;

wherein the organic light emitting diode display substrate

further comprises a first shielding portion at least
partially disposed between the second capacitor plate
and the first data line.
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2. The organic light emitting diode display substrate
according to claim 1, wherein the first shielding portion is
electrically connected to the first capacitor plate.

3. The organic light emitting diode display substrate
according to claim 1, wherein the first shielding portion is
integrated with the first capacitor plate.

4. The organic light emitting diode display substrate
according to claim 1, wherein an orthographic projection of
the first data line on the base substrate is at least partially
within an orthographic projection of the first capacitor plate
on the base substrate.

5. The organic light emitting diode display substrate
according to claim 1, further comprising a second shielding
portion and a second data line, wherein the second data line
is disposed on a same layer as the first data line and is
disposed on a side of the second capacitor plate away from
the first data line, the second shielding portion is disposed on
an opposite side of the first capacitor plate with respect to the
first shielding portion, and is at least partially disposed
between the second capacitor plate and the second data line
adjacent to the second capacitor plate.

6. The organic light emitting diode display substrate
according to claim 5, wherein the second shielding portion
electrically connected to the first capacitor plate.

7. The organic light emitting diode display substrate
according to claim 5, wherein the second shielding portion
is integrated with the first capacitor plate.

8. The organic light emitting diode display substrate
according to claim 5, wherein an orthographic projection of
the second data line on the base substrate is at least partially
within an orthographic projection of the second shielding
portion on the base substrate.

9. The organic light emitting diode display substrate
according to claim 1, further comprising a third shielding
portion, wherein the third shielding portion extends in a
direction parallel to a direction in which the first data line
extends, and is disposed between adjacent first capacitor
plates and is disposed between the first data line and the
second capacitor plate.

10. The organic light emitting diode display substrate
according to claim 9, wherein the third shielding portion is
disposed in a same layer as the first capacitor plate.

11. The organic light emitting diode display substrate
according to claim 9, wherein the third shielding portion is
disposed between the first data line and the first capacitor
plate in a direction perpendicular to the base substrate.

12. The organic light emitting diode display substrate
according to claim 9, further comprising a constant voltage
signal line configured to apply a constant voltage signal,
wherein voltage of the constant voltage signal is constant at
least during an ON-phase of the driving thin film transistor,
and the third shield portion is connected to the constant
voltage signal line.

13. The organic light emitting diode display substrate
according to claim 12, wherein the constant voltage signal
line comprises at least one of a scanning line, a reference
signal line, a power line, or a control line for light emitting.

14. The organic light emitting diode display substrate
according to claim 13, wherein the power line and the first
data line are disposed in a same layer.

15. The organic light emitting diode display substrate
according to claim 1, further comprising a voltage equaliz-
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ing line and a plurality of power lines, wherein the plurality
of power lines are all connected to the voltage equalizing
line.

16. An organic light emitting diode display device, com-
prising the organic light emitting diode display substrate
according to claim 1.

17. A method of manufacturing an organic light emitting
diode display substrate, comprising:

preparing a base substrate; and

forming a driving thin film transistor, an energy storage

capacitor, and a first data line on the base substrate, the
energy storage capacitor comprising a first capacitor
plate and a second capacitor plate;

wherein, the second capacitor plate, the first capacitor

plate and the first data line are sequentially disposed
sequentially in a direction away from the base sub-
strate, the first capacitor plate and the second capacitor
plate are disposed opposite to each other, and the
second capacitor plate is electrically connected to a
gate of the driving thin film transistor; and

wherein the method further comprises forming a first

shielding portion, wherein the first shielding portion is
disposed at least partially between the second capacitor
plate and the first data line.

18. The method according to claim 17, wherein the first
shielding portion is electrically connected to the first capaci-
tor plate, and the method further comprises: forming a
second shielding portion and a second data line, wherein the
second data line is disposed in a same layer as the first data
line and is disposed on a side of the second capacitor plate
away from the first data line, and the second shielding
portion is electrically connected to the first capacitor plate
and is disposed at least partially between the second capaci-
tor plate and the second data line.

19. The method according to claim 17, wherein forming
the driving thin film transistor, the energy storage capacitor
and the first data line on the base substrate comprises:

forming a first material layer on the base substrate;

patterning the first material layer to obtain a first pattern,
the first pattern comprising the second capacitor plate;

forming a second material layer on the base substrate on
which the first pattern is formed,

patterning the second material layer to obtain a second

pattern, the second pattern comprising the first capaci-
tor plate and a third shielding portion,

forming a third material layer on the base substrate on

which the second pattern is formed; and

patterning the third material layer to obtain a third pattern,

the third pattern comprising the first data line, the third
shielding portion being disposed between the second
capacitor plate and the first data line.

20. The method according to claim 17, wherein forming
the driving thin film transistor, the energy storage capacitor
and the first data line on the base substrate comprises:

forming a first material layer on the base substrate;

patterning the first material layer to obtain a first pattern,
the first pattern comprising the second capacitor plate;

forming a second material layer on the base substrate on
which the first pattern is formed,

patterning the second material layer to obtain a second

pattern, the second pattern comprising the first capaci-
tor plate;

forming a third material layer on the base substrate on

which the second pattern is formed; and
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patterning the third material layer to obtain a third pattern,
the third pattern comprising a third shielding portion;

forming a fourth material layer on the base substrate on
which the third pattern is formed; and

patterning the fourth material layer to obtain a fourth
pattern, the fourth pattern comprising the first data line,
the third shielding portion being disposed between the
second capacitor plate and the first data line.
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