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An OLED display substrate, a manufacturing method and a
display device are provided. The OLED display substrate
includes a base substrate and a plurality of pixel units
arranged on the base substrate, each pixel unit includes a
plurality of subpixel units, and each subpixel unit includes
a switching TFT and a bottom-emission OLED, the OLED
display substrate further includes a light-shielding layer
arranged between the OLED and the switching TFT, and an
orthogonal projection of the light-shielding layer onto the
base substrate completely covers an orthogonal projection of
a semiconductor region of the switching TFT onto the base
substrate.
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY SUBSTRATE, DISPLAY DEVICE,
AND METHOD MANUFACTURING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 16/338,935 filed on Apr. 2, 2019, which is the
U.S. national phase of PCT Application No. PCT/CN2018/
106588 filed on Sep. 20, 2018, which claims priority to
Chinese Patent Application No. 201711338884.1 filed on
Dec. 14, 2017, which are incorporated herein by reference in
their entireties.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, in particular to an organic light-emitting diode
(OLED) display substrate, a display device, and a manufac-
turing method thereof.

BACKGROUND

[0003] A conventional bottom-emission OLED display
substrate mainly includes a base substrate and a plurality of
pixel units arranged on the base substrate. Each pixel unit
includes a plurality of subpixel units in various colors, and
each subpixel unit includes a thin film transistor (TFT)
driving layer and a bottom-emission OLED. The TFT driv-
ing layer includes a switching TFT and a driving TFT. In the
conventional bottom-emission OLED display substrate,
there is no barrier between the switching TFT and the
bottom-emission OLED, so a light beam from the bottom-
emission OLED is capable of arriving at the switching TFT.
However, when the switching TFT is an oxide TFT, it is
relatively sensitive to a light beam having a low band, e.g.,
blue light. When this kind of light beam arrives at the
switching TFT, such a phenomenon as negative drift may
occur. When the negative drift exceeds an off-state voltage
(Vgl) of the switching TFT, the switching TFT may be
turned on abnormally, resulting in current leakage for a
corresponding capacitor and further a display abnormality.

SUMMARY

[0004] In one aspect, the present disclosure provides in
some embodiments an OLED display substrate, including a
base substrate and a plurality of pixel units arranged on the
base substrate. Each pixel unit includes a plurality of sub-
pixel units, and each subpixel unit includes a switching TFT
and an OLED. The OLED display substrate further includes
a light-shielding layer arranged between the OLED and the
switching TFT, and an orthogonal projection of the light-
shielding layer onto the base substrate completely covers an
orthogonal projection of a semiconductor region of the
switching TFT onto the base substrate.

[0005] Inapossible embodiment of the present disclosure,
the OLED display substrate is a white OLED display
substrate, the OLED is a white OLED, and each subpixel
unit further includes a color filter unit corresponding to a
color of the subpixel unit.

[0006] Inapossible embodiment of the present disclosure,
a first color filter unit in a first color and a second color filter
unit in a second color are arranged at a region where each
pixel unit is located, the first color filter unit is configured to
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filter out a blue light beam, and the second color filter unit
is configured to allow the blue light beam to pass there-
through.

[0007] Inapossible embodiment of the present disclosure,
the light-shielding layer is created from a same layer as the
first color filter unit.

[0008] Ina possible embodiment of the present disclosure,
the first color is red or green, and the second color is blue or
white.

[0009] Inapossible embodiment of the present disclosure,
in each pixel unit, the switching TFT of each subpixel unit
is arranged at a same side of a region where the color filter
unit is located and arranged adjacent to the first color filter
unit, and the light-shielding layer is connected to the first
color filter unit.

[0010] Inapossible embodiment of the present disclosure,
each pixel unit includes a red subpixel unit, a green subpixel
unit, a blue subpixel unit and a white subpixel unit. The light
shielding layer, a red color filter unit corresponding to the
red subpixel unit, a switching TFT corresponding to the red
subpixel unit, a green color filter unit corresponding to the
green subpixel unit, a switching TFT corresponding to the
green subpixel unit, a blue color filter unit corresponding to
the blue subpixel unit, a switching TFT corresponding to the
blue subpixel unit, a white color filter unit corresponding to
the white subpixel unit and a switching TFT corresponding
to the white subpixel unit are arranged at a region where
each pixel unit is located. The red color filter unit, the green
color filter unit, the blue color filter unit and the white color
filter unit are arranged in two rows and two columns, the red
color filter unit and the green color filter unit are arranged in
a same row, and the blue color filter unit and the white color
filter unit are arranged in a same row. The light-shielding
layer includes a red light-shielding layer connected to the
red color filter unit and a green light-shielding layer con-
nected to the green color filter unit. Orthogonal projections
of the red light-shielding layer and the green light-shielding
layer onto the base substrate completely cover orthogonal
projections of the semiconductor regions of all the switching
TFTs in each pixel unit onto the base substrate.

[0011] In a possible embodiment of the present disclosure,
the orthogonal projection of the semiconductor region of the
switching TFT of the red subpixel unit onto the base
substrate is located within the orthogonal projection of the
red light-shielding layer onto the base substrate, the orthogo-
nal projection of the semiconductor region of the switching
TFT of the green subpixel unit onto the base substrate is
located within the orthogonal projection of the green light-
shielding layer onto the base substrate, the orthogonal pro-
jection of the semiconductor region of the switching TFT of
one of the blue subpixel unit and the white subpixel unit onto
the base substrate is located within the orthogonal projection
of the red light-shielding layer onto the base substrate, and
the orthogonal projection of the semiconductor region of the
switching TFT of the other one of the blue subpixel unit and
the white subpixel unit onto the base substrate is located
within the orthogonal projection of the green light-shielding
layer onto the base substrate.

[0012] Ina possible embodiment of the present disclosure,
in each pixel unit, the switching TFT of each subpixel unit
is located at a same side of a region where the color filter unit
is located and arranged adjacent to the corresponding color
filter unit. The light-shielding layer includes a first light-
shielding layer and a second light-shielding layer. The first
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light-shielding layer is connected to the first color filter unit,
and an orthogonal projection of the first light-shielding layer
onto the base substrate completely covers the orthogonal
projection of the semiconductor region of the switching TFT
of the subpixel unit in the first color onto the base substrate.
The second light-shielding layer is spaced apart from the
second color filter unit, and an orthogonal projection of the
second light-shielding layer onto the base substrate com-
pletely covers the orthogonal projection of the semiconduc-
tor region of the switching TFT of the subpixel unit in the
second color onto the base substrate.

[0013] Inapossible embodiment of the present disclosure,
each pixel unit includes a red subpixel unit, a green subpixel
unit, a blue subpixel unit and a white subpixel unit. The light
shielding layer, a red color filter unit corresponding to the
red subpixel unit, a switching TFT corresponding to the red
subpixel unit, a green color filter unit corresponding to the
green subpixel unit, a switching TFT corresponding to the
green subpixel unit, a blue color filter unit corresponding to
the blue subpixel unit, a switching TFT corresponding to the
blue subpixel unit, a white color filter unit corresponding to
the white subpixel unit and a switching TFT corresponding
to the white subpixel unit are arranged at a region where
each pixel unit is located. The red color filter unit, the green
color filter unit, the blue color filter unit and the white color
filter unit are arranged in one row and four columns. The first
light-shielding layer includes a red light-shielding layer and
a first green light-shielding layer. The red light-shielding
layer is connected to the red color filter unit, and an
orthogonal projection of the red light-shielding layer onto
the base substrate completely covers an orthogonal projec-
tion of a semiconductor region of the switching TFT of the
red subpixel unit onto the base substrate. The first green
light-shielding layer is connected to the green color filter
unit, and an orthogonal projection of the first green light-
shielding layer onto the base substrate completely covers an
orthogonal projection of a semiconductor region of the
switching TFT of the green subpixel unit onto the base
substrate. The second light-shielding layer is a red light-
shielding layer or a second green light-shielding layer. An
orthogonal projection of the second green light-shielding
layer onto the base substrate completely covers orthogonal
projections of semiconductor regions of the switching TFTs
of' the blue subpixel unit and the white subpixel unit onto the
base substrate, and the second green light-shielding layer is
spaced apart from, i.e., not connected to, the blue color filter
unit and the white color filter unit.

[0014] Inapossible embodiment of the present disclosure,
the second green light-shielding layer is spaced apart from
the first green light-shielding layer.

[0015] Inapossible embodiment of the present disclosure,
the second green light-shielding layer is connected to the
first green light-shielding layer.

[0016] Inapossible embodiment of the present disclosure,
the OLED is a bottom-emission OLED.

[0017] Inapossible embodiment of the present disclosure,
the white color filter unit corresponding to each white
subpixel unit is a transparent film, or no color filter film is
provided for the white subpixel unit.

[0018] Inapossible embodiment of the present disclosure,
each switching TFT is an oxide TFT.

[0019] In another aspect, the present disclosure provides
in some embodiments an OLED display device including the
above-mentioned OLED display substrate.
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[0020] In yet another aspect, the present disclosure pro-
vides in some embodiments a method for manufacturing the
above-mentioned OLED display substrate, including: pro-
viding a base substrate; and forming a plurality of pixel units
and a light-shielding layer on the base substrate. Each pixel
unit includes a plurality of subpixel units in various colors,
and each subpixel unit includes a switching TFT and an
OLED. The light-shielding layer is arranged between the
OLED and the switching TFT, and an orthogonal projection
of the light-shielding layer onto the base substrate com-
pletely covers an orthogonal projection of a semiconductor
region of the switching TFT onto the base substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to illustrate the technical solutions of the
present disclosure or the related art in a clearer manner, the
drawings desired for the present disclosure or the related art
will be described hereinafter briefly. Obviously, the follow-
ing drawings merely relate to some embodiments of the
present disclosure, and based on these drawings, a person
skilled in the art may obtain the other drawings without any
creative effort.

[0022] FIG. 1 is a schematic view showing a white OLED
display substrate according to one embodiment of the pres-
ent disclosure; and

[0023] FIG. 2 is another schematic view showing the
white OLED display substrate according to one embodiment
of the present disclosure.

DETAILED DESCRIPTION

[0024] Inorder to make the objects, the technical solutions
and the advantages of the present disclosure more apparent,
the present disclosure will be described hereinafter in a clear
and complete manner in conjunction with the drawings and
embodiments. Obviously, the following embodiments
merely relate to a part of,, rather than all of, the embodiments
of the present disclosure, and based on these embodiments,
a person skilled in the art may, without any creative effort,
obtain the other embodiments, which also fall within the
scope of the present disclosure.

[0025] The present disclosure provides in some embodi-
ments an OLED display substrate, which includes a base
substrate and a plurality of pixel units arranged on the base
substrate. Each pixel unit includes a plurality of subpixel
units, and each subpixel unit includes a switching TFT and
a bottom-emission OLED. The OLED display substrate
further includes a light-shielding layer arranged between the
OLED and the switching TFT, and an orthogonal projection
of the light-shielding layer onto the base substrate com-
pletely covers an orthogonal projection of a semiconductor
region of the switching TFT onto the base substrate.
[0026] According to the embodiments of the present dis-
closure, the light-shielding layer is arranged between the
bottom-emission OLED and the switching TFT, so as to at
least shield the semiconductor region (i.e., a channel region)
of the switching TFT and prevent a light beam from the
OLED from arriving at the semiconductor region. As a
result, it is able to prevent the occurrence of the negative
drift when the semiconductor region of the switching TFT is
irradiated by the light beam from the OLED, thereby to
improve a display effect.

[0027] Because the light beam is capable of refracted and
scattered, it is difficult to prevent the semiconductor region
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of the switching TFT from being irradiated when merely the
semiconductor region is covered by the light-shielding layer.
In a possible embodiment of the present disclosure, the
orthogonal projection of the light-shielding layer onto the
base substrate may completely cover an orthogonal projec-
tion of the switching TFT onto the base substrate, i.e., the
entire switching TFT may be completely shielded by the
light-shielding layer, so as to further prevent the switching
TFT from being irradiated by the light beam from the
OLED.

[0028] Inthe embodiments of the present disclosure, a size
of the shielding layer may be set in accordance with a
specific structure of the OLED display substrate and a
thickness of the light-shielding layer.

[0029] In the embodiments of the present disclosure, each
switching TFT may be an oxide TFT. Due to the light-
shielding layer between the bottom-emission OLED and the
switching TFT, at least the semiconductor region (i.e., the
channel region) of the switching TFT may be shielded by the
light-shielding layer, so as to prevent the semiconductor
region from being irradiated by any light beam in a low
band, e.g., a blue light beam, from the OLED. In this way,
it is able to prevent the switching TFT from being turned on
abnormally when the semiconductor region of the switching
TFT is irradiated by the light beam in a low band, thereby
to improve the display effect. Of course, the switching TFT
in the embodiments of the present disclosure may also be a
TFT of any other type.

[0030] Insome embodiments of the present disclosure, the
OLED display substrate may be a white OLED display
substrate, i.e., the OLED in each subpixel unit may be a
white OLED. At this time, each subpixel unit may further
include a color filter unit corresponding to a color of the
subpixel unit. The white OLED is capable of emitting a
white light beam which contains the light beam in a low
band (e.g., the blue light beam), so light-shielding layer may
be arranged between the white OLED and the switching
TFT, so as to at least shield the semiconductor region (i.e.,
the channel region) of the switching TFT and prevent the
semiconductor region from being irradiated by the light
beam in a low band (e.g., the blue light beam) from the white
OLED. In this way, it is able to prevent the switching TFT
from being turned on abnormally when the semiconductor
region of the switching TFT is irradiated by the light beam
in a low band, thereby to improve the display effect.
[0031] In the embodiments of the present disclosure, the
light-shielding layer may be made of various light-shielding
materials, which will not be particularly defined herein.
[0032] Inapossible embodiment of the present disclosure,
a first color filter unit in a first color and a second color filter
unit in a second color may be arranged at a region where
each pixel unit is located, the first color filter unit is
configured to filter out a blue light beam, and the second
color filter unit is configured to allow the blue light beam to
pass therethrough. The light-shielding layer may be created
from a same layer as the first color filter unit, so as to reduce
the number of masks during the manufacture, thereby to
reduce the production cost.

[0033] Insome embodiments of the present disclosure, the
first color filter unit may include a red color filter unit, a
green color filter unit or both.

[0034] Insome embodiments of the present disclosure, the
second color filter unit may include a blue color filter unit.
For example, each pixel unit of the white OLED may be of
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a red (R)-green (G)-blue (B) structure, i.e., it may include a
red color filter unit, a green color filter unit and a blue color
filter unit. The second color filter unit may also include both
a blue color filter unit and a white color filter unit. For
example, each pixel unit of the white OLED may be of a
R-G-B-white (W) structure, i.e., it may include a red color
filter unit, a green color filter unit, a blue color filter unit and
a white color filter unit.

[0035] In some embodiments of the present disclosure, in
each pixel unit, the switching TFT of each subpixel unit may
be arranged at a same side of a region where the color filter
unit is located and arranged adjacent to the corresponding
color filter unit. The light-shielding layer may include a first
light-shielding layer and a second light-shielding layer. The
first light-shielding layer may be connected to the first color
filter unit, and an orthogonal projection of the first light-
shielding layer onto the base substrate may completely cover
an orthogonal projection of a semiconductor region of the
switching TFT of the subpixel unit in the first color onto the
base substrate. The second light-shielding layer may be
spaced apart from the second color filter unit by a prede-
termined distance, and an orthogonal projection of the
second light-shielding layer onto the base substrate may
completely cover an orthogonal projection of a semiconduc-
tor region of the switching TFT of the subpixel unit in the
second color onto the base substrate.

[0036] Referring to FIG. 1, in the embodiments of the
present disclosure, each pixel unit includes a red subpixel
unit R, a green subpixel unit G, a blue subpixel unit B and
a white subpixel unit W. A red color filter unit 101 corre-
sponding to the red subpixel unit, a switching TFT 102
corresponding to the red subpixel unit, a green color filter
unit 103 corresponding to the green subpixel unit, a switch-
ing TFT 104 corresponding to the green subpixel unit, a blue
color filter unit 105 corresponding to the blue subpixel unit,
a switching TFT 106 corresponding to the blue subpixel
unit, a white color filter unit 107 corresponding to the white
subpixel unit, a switching TFT 108 corresponding to the
white subpixel unit, and the light-shielding layer 109, 110,
111 may be arranged at a region where each pixel unit is
located. The red color filter unit 101, the green color filter
unit 103, the blue color filter unit 105 and the white color
filter unit 107 may be arranged in one row and four columns.
The light-shielding layer may include a red light-shielding
layer 109, a first green light-shielding layer 110 and a second
green light-shielding layer 111. The red light-shielding layer
109 may be connected to the red color filter unit 101, and an
orthogonal projection of the red light-shielding layer 109
onto the base substrate may completely cover an orthogonal
projection of a semiconductor region of the switching TFT
102 of the red subpixel unit onto the base substrate. The first
green light-shielding layer 110 may be connected to the
green color filter unit 103, and an orthogonal projection of
the first green light-shielding layer 110 onto the base sub-
strate may completely cover an orthogonal projection of a
semiconductor region of the switching TFT 104 of the green
subpixel unit onto the base substrate. An orthogonal projec-
tion of the second green light-shielding layer 111 onto the
base substrate may completely cover orthogonal projections
of semiconductor regions of the switching TFTs 106, 108 of
the blue subpixel unit and the white subpixel unit onto the
base substrate, and the second green light-shielding layer
111 may be spaced apart from, i.e., not connected to, the blue
color filter unit and the white color filter unit.
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[0037] Inapossible embodiment of the present disclosure,
the second light-shielding layer may be the second green
light-shielding layer 111, and in some other embodiments of
the present disclosure, the second light-shielding layer may
also be the red light-shielding layer.

[0038] Inapossible embodiment of the present disclosure,
the second green light-shielding layer 111 may not be
connected to the first green light-shielding layer 110, and in
some other embodiments of the present disclosure, the
second green light-shielding layer 111 may also be con-
nected to the first green light-shielding layer 110.

[0039] In the embodiments of the present disclosure, the
second green light-shielding layer 111 may be arranged
adjacent to the blue color filter unit and the white color filter
unit, and due to the limit of the manufacture process, the
second green light-shielding layer 111 must be spaced apart
from the blue color filter unit and the white color filter unit,
s0 an aperture ratio of a subpixel corresponding to each of
the blue color filter unit and the white color filter unit may
be adversely affected.

[0040] In order to solve this problem, in a possible
embodiment of the present disclosure, the switching TFT of
each subpixel unit may be located at a same side of a region
where the color filter unit is located and arranged adjacent to
the first color filter unit, and the light-shielding layer may be
connected to the first color filter unit. A region where the first
color filter unit is located is arranged adjacent to a region
where the switching TFT is located, so the light-shielding
layer may be connected to the first color filter unit, so as to
cover a region surrounding the switching TFT as much as
possible, without any influence on the aperture ratio of the
corresponding subpixel.

[0041] Referring to FIG. 2, in the embodiments of the
present disclosure, each pixel unit includes the red subpixel
unit R, the green subpixel unit G, the blue subpixel unit B
and the white subpixel unit W. The red color filter unit 101
corresponding to the red subpixel unit, the switching TFT
102 corresponding to the red subpixel unit, the green color
filter unit 103 corresponding to the green subpixel unit, the
switching TFT 104 corresponding to the green subpixel unit,
the blue color filter unit 105 corresponding to the blue
subpixel unit, the switching TFT 106 corresponding to the
blue subpixel unit, the white color filter unit 107 correspond-
ing to the white subpixel unit, the switching TFT 108
corresponding to the white subpixel unit, and the light-
shielding layer 109, 110 may be arranged at a region where
each pixel unit is located. The red color filter unit 101, the
green color filter unit 103, the blue color filter unit 105 and
the white color filter unit 107 may be arranged in two rows
and two columns, the red color filter unit 101 and the green
color filter unit 103 may be arranged in a same row, and the
blue color filter unit 105 and the white color filter unit 107
may be arranged in a same row. The light-shielding layer
may include the red light-shielding layer 109 connected to
the red color filter unit 101 and the green light-shielding
layer 110 connected to the green color filter unit 103.
Orthogonal projections of the red light-shielding layer 109
and the green light-shielding layer 110 onto the base sub-
strate may completely cover orthogonal projections of the
semiconductor regions of all the switching TFTs 102, 104,
106, 108 in each pixel unit onto the base substrate.

[0042] In the embodiments of the present disclosure, each
switching TFT in a region where the corresponding pixel
unit is located may be located at a same side of the color
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filter unit (i.e., at a lower side in FIG. 2), and arranged
adjacent to the red color filter unit 101 and the green color
filter unit 103, so sizes of the red color filter unit 101 and the
green color filter unit 103 may be increased to form the red
light-shielding layer 109 and the green light-shielding layer
110 respectively, so as to prevent the switching TFTs from
being irradiated by the light beam in a low band (e.g., the
blue light beam) from the white OLED. In this way, it is able
to prevent the switching TFT from being turned on abnor-
mally when the semiconductor region of the switching TFT
is irradiated by the light beam in a low band (e.g., the blue
light beam), thereby to improve the display effect. In addi-
tion, the red light-shielding layer 109 may be connected to
the red color filter unit 101, and the green light-shielding
layer 110 may be connected to the green color filter unit 103,
so as to prevent the aperture ratio of the corresponding
subpixel unit from being adversely affected due to the
introduction of the light-shielding layer.

[0043] In FIG. 2, the orthogonal projection of the semi-
conductor region of the switching TFT 102 of the red
subpixel unit onto the base substrate may be located within
the orthogonal projection of the red light-shielding layer 109
onto the base substrate, the orthogonal projection of the
semiconductor region of the switching TFT 104 of the green
subpixel unit onto the base substrate may be located within
the orthogonal projection of the green light-shielding layer
119 onto the base substrate, the orthogonal projection of the
semiconductor region of the switching TFT 106 of the blue
subpixel unit onto the base substrate may be located within
the orthogonal projection of the red light-shielding layer 109
onto the base substrate, and the orthogonal projection of the
semiconductor region of the switching TFT 108 of the white
subpixel unit onto the base substrate is located within the
orthogonal projection of the green light-shielding layer 110
onto the base substrate. In this regard, each switching TFT
may be located closest to the corresponding subpixel unit, so
as to simplify the manufacture process and prevent the
occurrence of signal delay as compared with a situation
where the switching TFT is located far away from the
corresponding subpixel unit.

[0044] Of course, in some other embodiments of the
present disclosure, a position of the red subpixel unit may be
replaced with a position of the green subpixel unit, and a
position of the blue subpixel unit may be replaced with a
position of the white subpixel unit.

[0045] In the embodiments of the present disclosure, the
white color filter unit 107 of each white subpixel unit may
be a transparent film, or no color filter film may be provided
for each white subpixel unit.

[0046] Experimental result shows that, when the light-
shielding layer is added for each switching TFT of the white
OLED display substrate, a maximum negative drift of the
switching TFT is 3.5V, not exceeding Vgl (5.5V) of the
switching TFT. As a result, it is able to prevent the switching
TFT from being turned on abnormally, thereby to improve
the display effect.

[0047] The present disclosure further provides in some
embodiments an OLED display device including the above-
mentioned OLED display substrate.

[0048] The present disclosure further provides in some
embodiments a method for manufacturing the above-men-
tioned OLED display substrate, including: Step 11 of pro-
viding a base substrate; and Step 12 of forming a plurality
of pixel units and a light-shielding layer on the base sub-



US 2022/0352258 Al

strate. Each pixel unit includes a plurality of subpixel units
in various colors, and each subpixel unit includes a switch-
ing TFT and an OLED. The light-shielding layer is arranged
between the OLED and the switching TFT, and an orthogo-
nal projection of the light-shielding layer onto the base
substrate completely covers an orthogonal projection of a
semiconductor region of the switching TFT onto the base
substrate.

[0049] The manufacture procedure of the white OLED
display substrate will be described hereinafter.

[0050] The method for manufacturing the white OLED
display substrate may include the following steps.

[0051] Step 21: providing a base substrate, and cleansing
the base substrate.

[0052] Step 22: forming a pattern of a gate metal layer on
the base substrate. In the embodiments of the present dis-
closure, the gate metal layer may be deposited through
sputtering or evaporation, and then patterned so as to acquire
the pattern of the gate metal layer. The gate metal layer may
have a thickness of about 220 nm, and it may be made of a
metal material such as aluminium (Al) or copper (Cu).
[0053] Step 23: forming a gate insulation layer through
Chemical Vapor Deposition (CVD).

[0054] Step 24: forming a pattern of an active layer. In the
embodiments of the present disclosure, an indium gallium
zinc oxide (IGZO) layer having a thickness of 10 to 80 nm
may be deposited through sputtering, and then patterned so
as to acquire the pattern of the active layer.

[0055] Step 25: forming a pattern of an etch stop layer. In
the embodiments of the present disclosure, a silicon oxide
(Si0x) or aluminium oxide (AlOx) layer having a thickness
0f'40 to 120 nm may be deposited through plasma enhanced
chemical vapor deposition (PECVD) as the etch stop layer,
and then patterned so as to acquire the pattern of the etch
stop layer.

[0056] Step 26: forming a pattern of a source-drain metal
layer. In the embodiments of the present disclosure, the
source-drain metal layer may be formed through sputtering,
and then patterned so as to acquire the pattern of the
source-drain metal layer. The source-drain metal layer may
have a thickness of about 220 nm, and it may be made of
molybdenum (Mo), molybdenum tungsten (MoW), Cu or
aluminium neodymium (AINd).

[0057] Step 27: forming a pattern of a passivation layer. In
the embodiments of the present disclosure, a SiOx or silicon
nitride (SiNx) layer having a thickness of 200 to 400 nm
may be deposited through PECVD as the passivation layer,
and then patterned so as to acquire the pattern of the
passivation layer.

[0058] Step 28: forming R, G, B and W color filter units,
and forming the light-shielding layer at the same time.
[0059] Step 29: forming a pattern of a pixel electrode (i.e.,
an anode of the white OLED). In the embodiments of the
present disclosure, an indium tin oxide (ITO) layer having a
thickness of 40 nm to 135 nm or an indium zinc oxide (IZO)
having a thickness of 40 to 135 nm may be deposited
through sputtering, and then patterned so as to form the
pattern of the pixel electrode.

[0060] Step 210: forming an organic light-emitting layer
and a cathode of the white OLED.

[0061] Unless otherwise defined, any technical or scien-
tific term used herein shall have the common meaning
understood by a person of ordinary skills. Such words as
“first” and “second” used in the specification and claims are
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merely used to differentiate different components rather than
to represent any order, number or importance. Similarly,
such words as “one” or “one of” are merely used to represent
the existence of at least one member, rather than to limit the
number thereof. Such words as “include” or “including”
intends to indicate that an element or object before the word
contains an element or object or equivalents thereof listed
after the word, without excluding any other element or
object. Such words as “connect/connected to” or “couple/
coupled to” may include electrical connection, direct or
indirect, rather than to be limited to physical or mechanical
connection. Such words as “on”, “under”, “left” and “right”
are merely used to represent relative position relationship,
and when an absolute position of the object is changed, the
relative position relationship will be changed too.

[0062] The above embodiments are for illustrative pur-
poses only, but the present disclosure is not limited thereto.
Obviously, a person skilled in the art may make further
modifications and improvements without departing from the
spirit of the present disclosure, and these modifications and
improvements shall also fall within the scope of the present
disclosure.

What is claimed is:

1. An organic light-emitting diode (OLED) display sub-
strate, comprising:

a base substrate; and

a plurality of pixel units arranged on the base substrate,
wherein each pixel unit comprises a plurality of sub-
pixel units, and each subpixel unit comprises a switch-
ing thin film transistor (TFT),

wherein the OLED display substrate further comprises a
light-shielding layer arranged between an OLED and
the switching TFT, and an orthogonal projection of the
light-shielding layer onto the base substrate completely
covers an orthogonal projection of a semiconductor
region of the switching TFT onto the base substrate,
wherein each pixel unit comprises a red subpixel unit,
a green subpixel unit, a blue subpixel unit and a white
subpixel unit, the red subpixel unit comprises a red
color filter and a first switching TFT, the green subpixel
unit comprises a green color filter and a second switch-
ing TFT, the blue subpixel unit comprises a blue color
filter and a third switching TFT, the white subpixel unit
comprises a fourth switching TFT;

wherein the light-shielding layer completely covers an
orthogonal projection of a semiconductor region of the
first switching TFT in the red subpixel unit onto the
base substrate, an orthogonal projection of a semicon-
ductor region of the second switching TFT in the green
subpixel unit onto the base substrate, an orthogonal
projection of a semiconductor region of the third
switching TFT in the blue subpixel unit onto the base
substrate, an orthogonal projection of a semiconductor
region of the fourth switching TFT in the white sub-
pixel unit onto the base substrate.

2. The OLED display substrate according to claim 1,
wherein a color filter in a first color and a color filter in a
second color are arranged at a region where each pixel unit
is located, the color filter in the first color is configured to
filter out a blue light beam, and the color filter in the second
color is configured to allow the blue light beam to pass
therethrough.
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3. The OLED display substrate according to claim 2,
wherein the light-shielding layer is created from a same
layer as the color filter in the first color.

4. The OLED display substrate according to claim 2,
wherein the first color is red or green, and the second color
is blue.

5. The OLED display substrate according to claim 2,
wherein in each pixel unit, the switching TFT of each
subpixel unit is arranged adjacent to the color filter in the
first color, and the light-shielding layer is connected to the
color filter in the first color.

6. The OLED display substrate according to claim 2,
wherein

the light-shielding layer comprises a first light-shielding

layer and a second light-shielding layer;

the first light-shielding layer is connected to the color

filter in the first color, and an orthogonal projection of
the first light-shielding layer onto the base substrate
completely covers the orthogonal projection of the
semiconductor region of the switching TFT of the
subpixel unit in the first color onto the base substrate;
and

the second light-shielding layer is spaced apart from the

color filter in the second color, and an orthogonal
projection of the second light-shielding layer onto the
base substrate completely covers the orthogonal pro-
jection of the semiconductor region of the switching
TFT of the subpixel unit in the second color onto the
base substrate.

7. The OLED display substrate according to claim 6,
wherein the white subpixel unit further comprises a white
color filter

the red color filter, the green color filter, the blue color

filter and the white color filter are arranged in one row
and four columns;

the first light-shielding layer comprises a red light-shield-

ing layer and a first green light-shielding layer;

the red light-shielding layer is connected to the red color

filter, and an orthogonal projection of the red light-
shielding layer onto the base substrate completely
covers an orthogonal projection of a semiconductor
region of the switching TFT of the red subpixel unit
onto the base substrate;

the first green light-shielding layer is connected to the

green color filter, and an orthogonal projection of the
first green light-shielding layer onto the base substrate
completely covers an orthogonal projection of a semi-
conductor region of the switching TFT of the green
subpixel unit onto the base substrate;

the second light-shielding layer is a red light-shielding

layer or a second green light-shielding layer; and

an orthogonal projection of the second green light-shield-

ing layer onto the base substrate completely covers
orthogonal projections of semiconductor regions of the
switching TFTs of the blue subpixel unit and the white
subpixel unit onto the base substrate, and the second
green light-shielding layer is spaced apart from the blue
color filter and the white color filter.

8. The OLED display substrate according to claim 7,
wherein the second green light-shielding layer is spaced
apart from the first green light-shielding layer.

9. The OLED display substrate according to claim 7,
wherein the second green light-shielding layer is connected
to the first green light-shielding layer.
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10. The OLED display substrate according to claim 1,
wherein the OLED is a bottom-emission OLED.

11. The OLED display substrate according to claim 7,
wherein the white color filter film is a transparent film, or the
white color filter film is absent.

12. The OLED display substrate according to claim 1,
wherein the light-shielding layer and the color filter corre-
sponding to at least one of the plurality of subpixel unit are
a continuous layer.

13. The OLED display substrate according to claim 1,
wherein;

the white subpixel unit further comprises a white color

filter, the red color filter, the green color filter, the blue
color filter and the white color filter are arranged in two
rows and two columns, the red color filter and the green
color filter are arranged in a same row, and the blue
color filter and the white color filter are arranged in a
same row;

the light-shielding layer comprises a red light-shielding

layer connected to the red color filter and a green
light-shielding layer connected to the green color filter;
and

orthogonal projections of the red light-shielding layer and

the green light-shielding layer onto the base substrate
completely cover orthogonal projections of the semi-
conductor regions of all the switching TFTs in each
pixel unit onto the base substrate.

14. The OLED display substrate according to claim 13,
wherein the orthogonal projection of the semiconductor
region of the switching TFT of the red subpixel unit onto the
base substrate is located within the orthogonal projection of
the red light-shielding layer onto the base substrate, the
orthogonal projection of the semiconductor region of the
switching TFT of the green subpixel unit onto the base
substrate is located within the orthogonal projection of the
green light-shielding layer onto the base substrate, the
orthogonal projection of the semiconductor region of the
switching TFT of one of the blue subpixel unit and the white
subpixel unit onto the base substrate is located within the
orthogonal projection of the red light-shielding layer onto
the base substrate, and the orthogonal projection of the
semiconductor region of the switching TFT of the other of
the blue subpixel unit and the white subpixel unit onto the
base substrate is located within the orthogonal projection of
the green light-shielding layer onto the base substrate.

15. The OLED display substrate according to claim 13,
wherein the white color filter is a transparent film, or the
white color filter is absent.

16. The OLED display substrate according to claim 1,
further comprising a driving thin film transistor, wherein

an orthogonal projection of the light-shielding layer onto

the base substrate does not overlap with an orthogonal
projection of the driving thin film transistor onto the
base substrate.

17. The OLED display substrate according to claim 1,
wherein each subpixel unit further comprises a color filter
unit corresponding to a color of the subpixel unit, the
light-shielding layer and the color filter unit corresponding
to at least one of the plurality of subpixel unit are in a same
layer and have a same material;

wherein in each pixel unit, the switching TFT of each

subpixel unit is arranged at a same side of a region
where the color filter unit is located.
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18. An organic light-emitting diode (OLED) display sub-
strate, comprising:

a base substrate; and

a plurality of pixel units arranged on the base substrate,
wherein each pixel unit comprises a plurality of sub-
pixel units, and each subpixel unit comprises a switch-
ing thin film transistor (TFT),

wherein the OLED display substrate further comprises a
light-shielding layer arranged between an OLED and
the switching TFT, and an orthogonal projection of the
light-shielding layer onto the base substrate completely
covers an orthogonal projection of a semiconductor
region of the switching TFT onto the base substrate,
wherein each pixel unit comprises a red subpixel unit,
a green subpixel unit, a blue subpixel unit and a white
subpixel unit, the red subpixel unit comprises a red
color filter and a first switching TFT, the green subpixel
unit comprises a green color filter and a second switch-
ing TFT, the blue subpixel unit comprises a blue color
filter and a third switching TFT, the white subpixel unit
comprises a fourth switching TFT;

wherein the light-shielding layer completely covers an
orthogonal projection of the first switching TFT in the
red subpixel unit onto the base substrate, an orthogonal
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projection of the second switching TFT in the green
subpixel unit onto the base substrate, an orthogonal
projection of the third switching TFT in the blue
subpixel unit onto the base substrate, an orthogonal
projection of a semiconductor region of the fourth
switching TFT in the white subpixel unit onto the base
substrate.

19. The OLED display substrate according to claim 18,
further comprising a driving thin film transistor, wherein

an orthogonal projection of the light-shielding layer onto

the base substrate does not overlap with an orthogonal
projection of the driving thin film transistor onto the
base substrate.

20. The OLED display substrate according to claim 18,
wherein each subpixel unit further comprises a color filter
unit corresponding to a color of the subpixel unit, the
light-shielding layer and the color filter unit corresponding
to at least one of the plurality of subpixel unit are in a same
layer and have a same material;

wherein in each pixel unit, the switching TFT of each

subpixel unit is arranged at a same side of a region
where the color filter unit is located.

#* #* #* #* #*



