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A display substrate, a manufacturing method and a driving
method thereof, and a display device are provided. The
display substrate includes a substrate, a gate layer disposed
on the substrate, a gate insulating layer disposed on the gate
layer, a pixel defining layer disposed on the gate insulating
layer, the pixel defining layer includes a plurality of defining
regions, a light emitting layer in the defining regions of the
pixel defining layer disposed on the gate insulating layer,
wherein the light emitting layer includes an electron exci-
tation layer, a light excitation layer and a hole excitation
layer, and a source/drain layer disposed on the light emitting
layer. According to an embodiment of the present disclosure,
light emission and control of light emission can be realized
merely by a three-layer structure of a gate layer, a light
emitting layer and a source/drain layer, and compared with
the OLED light emitting structure of the prior art, the layer
structure is simpler, the light emitted is less blocked, and
luminous efficiency is higher.

61 21 53 62




Patent Application Publication  Jun. 8,2017 Sheet 1 of 3 US 2017/0162629 A1

Fig. 2 (PRIOR ART)



Patent Application Publication

Jun.

s g o
o _‘w//;j //jwj’/ ,f,r/ﬁ-a

8,2017 Sheet 2 of 3

\\1\\”

AN \\\

61

21 53 62
Fig. 3

US 2017/0162629 A1

Am——————— —— — ————— A’

IHHHH




Patent Application Publication

e

v

Jun. 8,2017 Sheet 3 of 3 US 2017/0162629 A1

FORMING A GATE LAYER ON A SUBSTRATE

—~— Sl

:

FORMING A GATE INSULATING LAYER ON
THE GATE LAYER

’\48’7

'

FORMING A PIXEL DEFINING LAYER ON THE
GATE INSULATING LAYER

—~~— 83

'

FORMING A LIGHT EMITTING LAYER IN THE
DEFINING REGIONS OF THE PIXEL DEFINING
LAYER ON THE GATE INSULATING LAYER

~— 54

!

FORMING A SOURCE/DRAIN LAYER ON A
HOLE EXCITATION LAYER

—~ S5

Fig. 6



US 2017/0162629 Al

DISPLAY SUBSTRATE, MANUFACTURING
METHOD AND DRIVING METHOD
THEREOF, AND DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a National Stage entry of PCT/
CN2016/078068 filed Mar. 31, 2016, which claims priority
to Chinese Patent Application No. 201510250085.3 filed on
May 15, 2015, the disclosures of which are incorporated
herein in their entirety as part of the present application.

BACKGROUND

[0002] Embodiments of the present disclosure relates to
the field of display technology, and in particular, to a display
substrate, a manufacturing method and a driving method
thereof, and a display device.

[0003] FIG. 1 is a schematic view showing a structure of
an organic light emitting diode (OLED) of bottom emission
structure in the prior art. FIG. 2 is a schematic view showing
a structure of an OLED of top emission structure in the prior
art. In a conventional OLED display technology, whether a
bottom emission type OLED (as shown in FIG. 1) or a top
emission type OLED (as shown in FIG. 2), the light emitting
structure of connecting a thin film transistor (TFT) with an
OLED 1n a display cell requires multiple layers such as a
gate layer (GATE), a pixel defining layer (PDL), a light
emitting layer (EL) and the like to achieve luminous effect.

BRIEF DESCRIPTION

[0004] An embodiment of the present disclosure provides
a display substrate that emits light using an organic light
emitting transistor to reduce the number of layers in the
display substrate and improve the luminous efficiency.
[0005] According to a first aspect of the present disclo-
sure, a display substrate is provided, which includes a
substrate, a gate layer disposed on the substrate, a gate
insulating layer disposed on the gate layer, a pixel defining
layer disposed on the gate insulating layer, the pixel defining
layer includes a plurality of defining regions, a light emitting
layer in the defining regions of the pixel defining layer
disposed on the gate insulating layer, the light emitting layer
includes an electron excitation layer, a light excitation layer
and a hole excitation layer, and a source/drain layer disposed
on the light emitting layer.

[0006] In an embodiment of the present disclosure, the
gate layer includes a transparent conductive layer, and a
metal wire connected electrically with the transparent con-
ductive layer.

[0007] In an embodiment of the present disclosure, when
a first voltage applied to the transparent conductive layer has
a level of greater than a first preset value, the light emitting
layer is turned on, such that source and drain electrodes in
the source/drain layer are turned on.

[0008] In an embodiment of the present disclosure, when
the first voltage applied to the transparent conductive layer
has a level of greater than the first preset value, and a second
voltage applied to the source and drain electrodes has a level
of greater than a second preset value, the light emitting layer
emits light.

[0009] In an embodiment of the present disclosure, a
material of the source/drain layer includes a reflective metal.
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[0010] In an embodiment of the present disclosure, a ratio
of an area of the source/drain layer covering the light
emitting layer to an area of the light emitting layer is greater
than a preset value.

[0011] In an embodiment of the present disclosure, the
gate insulating layer includes a first insulating layer formed
by a silicon nitride and/or a second insulating layer formed
by a silicon oxide.

[0012] According to a second aspect of the present dis-
closure, a display device is also provided, which includes
any one display substrate described as above.

[0013] According to a third aspect of the present disclo-
sure, a driving method for a display substrate is also pro-
vided, which is used to drive any one display substrate
described as above and includes applying a first voltage
having level of greater than a first preset value to the gate
layer, such that the light emitting layer is turned on, and
applying a second voltage having level of greater than a
second preset value to the source/drain layer, such that the
light emitting layer emits light.

[0014] In an embodiment of the present disclosure, the
method further including adjusting voltage values of the first
and second voltages according to a first switching command
to control turn-on or turn-off of the light emitting layer,
and/or adjusting voltage values of the first and second
voltages according to a second switching command to
control a luminance of a light emitted from the light emitting
layer.

[0015] According to a fourth aspect of the present disclo-
sure, a manufacturing method for a display substrate is also
provided, which includes forming a gate layer on a substrate,
forming a gate insulating layer on the gate layer, forming a
pixel defining layer on the gate insulating layer, the pixel
defining layer comprising a plurality of defining regions,
forming a light emitting layer in the defining regions of the
pixel defining layer on the gate insulating layer, the light
emitting layer comprising an electron excitation layer, a
light excitation layer and a hole excitation layer, and forming
a source/drain layer on the light emitting layer.

[0016] In an embodiment of the present disclosure, form-
ing the gate layer on the substrate includes forming a
transparent conductive layer, and forming a metal wire
connected electrically with the transparent conductive layer.
[0017] In an embodiment of the present disclosure, form-
ing the source/drain layer on the light emitting layer includes
forming the source/drain layer according to an area of the
light emitting layer, such that a ratio of an area of the
source/drain layer covering the light emitting layer to an
area of the light emitting layer is greater than a preset value.
[0018] In an embodiment of the present disclosure, form-
ing the source/drain layer on the light emitting layer includes
forming the source/drain layer on the light emitting layer by
nanoimprinting.

[0019] In an embodiment of the present disclosure, form-
ing the gate insulating layer on the gate layer includes
forming a first insulating layer of a silicon nitride, and and/or
forming a second insulating layer of a silicon oxide.
[0020] According to an embodiment of the present disclo-
sure, on the one hand, the light emitting layer can function
as a diode, and may be turned on when a voltage is applied
through the transparent conductive layer, such that the
source and drain electrodes may be turned on. On the other
hand, the light emitting layer may emit light while the
transparent conductive layer and the source/drain layer are
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respectively applied with a voltage. Since light emission and
control of light emission can be realized merely by a
three-layer structure of a gate layer, a light emitting layer
and a source/drain layer, the layer structure is simpler, the
light emitted is less blocked, and luminous efficiency is
higher, compared with the light emitting structure of TFT
connected with OLED in the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The features and advantages of the present disclo-
sure will be more clearly understood by reference to the
drawings, which are schematic and are not to be construed
as limiting the present disclosure, in which:

[0022] FIG. 1 is a structural schematic view showing an
OLED of bottom emission structure in the prior art;
[0023] FIG. 2 is a structural schematic view showing an
OLED of top emission structure in the prior art;

[0024] FIG. 3 is a structural schematic view showing a
display substrate according to one embodiment of the pres-
ent disclosure;

[0025] FIG. 4 is a schematic cross-sectional view showing
the display substrate taken along line AA' in FIG. 3;
[0026] FIG. 5 is a schematic cross-sectional view showing
the display substrate taken along line BB' in FIG. 3; and
[0027] FIG. 6 is a schematic flowchart illustrating a manu-
facturing method of a display substrate according to one
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0028] For a better understanding of the above and other
objects, features and advantages of the present disclosure,
the present disclosure will be described below in further
detail with reference to the drawings and detailed descrip-
tion. It is to be noted that, in the case of no conflict, the
features of the embodiments and the embodiments of the
present disclosure may be combined with each other.
[0029] Numerous specific details are set forth in the fol-
lowing description, in order to provide a thorough under-
standing of the present disclosure, but the disclosure may be
embodied in other specific manners other than those
described herein. Thus, the scope of the disclosure is not
limited by specific embodiments disclosed below.

[0030] FIG. 3 is a structural schematic view showing a
display substrate according to one embodiment of the pres-
ent disclosure. FIG. 4 is a schematic cross-sectional view
showing the display substrate taken along line AA' in FIG.
3. FIG. 5 is a schematic cross-sectional view showing the
display substrate taken along line BB' in FIG. 3.

[0031] As shown in FIGS. 3 to 5, the display substrate
according to one embodiment of the present disclosure
includes a substrate 1, a gate layer disposed on the substrate
1, a gate insulating layer 3 disposed on the gate layer, a pixel
defining layer 4 disposed on the gate insulating layer 3, the
pixel defining layer includes a plurality of defining regions,
a light emitting layer 5 in the defining regions of the pixel
defining layer 4 disposed on the gate insulating layer 3,
wherein the light emitting layer 5 includes an electron
excitation layer 51, a light excitation layer 52 and a hole
excitation layer 53, a source/drain layer disposed on the light
emitting layer 5. Here, the hole excitation layer 53 is located
at the uppermost portion of the light emitting layer 5, thus
source/drain layer is disposed on the hole excitation layer
53.
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[0032] Inan embodiment of the present disclosure, on the
one hand, the light emitting layer can emit light under the
driving of the gate layer and the source/drain layer. On the
other hand, the light emitting layer can function as a diode.
When a certain voltage is applied to the gate layer, the light
emitting layer is turned on, such that the source and drain
electrodes in the source/drain layer may be turned on, thus
the luminance of the light emitted from the light emitting
layer can be controlled by passing a certain voltage through
the signal line to the source/drain layer.

[0033] Light emission can be realized by only a three-
layer structure of the gate layer, the light emitting layer and
the source/drain layer, which incorporates a conventional
connection structure of TFT and OLED. The light emitting
layer of an embodiment of the present disclosure is located
between the gate layer and source/drain layer, i.e., corre-
sponding to the position of the active layer, functioning as
not only an active layer but also an organic light emitting
layer, thus it is possible to realize light emission with a
structure having a small number of layers. Due to the
structure of less layers, the emitted light is less blocked, and
the luminous efficiency is improved. In an embodiment of
the present disclosure, specifically, the luminous efficiency
can be increased by 30%.

[0034] In an embodiment of the present disclosure, the
material of the pixel defining layer may be a polyimide,
which has not only an excellent light shielding effect but also
an excellent insulating property. and can prevent the lumi-
nescent material from being dissipated.

[0035] As shown in FIG. 5, in an embodiment of the
present disclosure, the gate layer includes a transparent
conductive layer 21 disposed under the light emitting layer
5, and a metal wire 22 connected electrically with the
transparent conductive layer 21.

[0036] In an embodiment of the present disclosure, when
a first voltage applied to the transparent conductive layer 21
has a level of greater than a first preset value, the light
emitting layer 5 is turned on, such that the source and drain
electrodes 61 and 62 in the source/drain layer are turned on.
Data lines connected electrically with the source and drain
electrodes 61 and 62, respectively, are contained in the
source/drain layer.

[0037] Compared with the OLED light emitting structure
in the prior art, the metal wire 22 can function as a gate line
(i.e., a scanning line), and the transparent conductive layer
21 can function as a gate electrode. The light emitting layer
is turned on by applying a voltage to the transparent con-
ductive layer 21, such that the source and drain electrodes 61
and 62 in the source/drain layer are turned on. The trans-
parent conductive layer 21 may also function as a cathode
for supplying a negative voltage to drive the light emitting
layer to emit light and exciting the electron excitation layer
51 in the light emitting layer 5 to generate electrons.
Accordingly, the source/drain layer functions as an anode in
addition to controlling the light emitting layer to emit light,
that is, the source/drain layer supplies a positive voltage to
drive the light emitting layer to emit light, and excites the
hole excitation layer 53 in the light emitting layer § to
generate holes.

[0038] Accordingly, compared with the OLED light emit-
ting structure in the prior art, the display substrate of an
embodiment of the present disclosure may omit the layer
structure of the cathode, the light emitting layer and the
anode, and can ensure the normal driving and control of the
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light emitting layer, and light emission and control of light
emission are realized with a structure having a small number
of layers.

[0039] In an embodiment of the present disclosure, when
the first voltage applied to the transparent conductive layer
21 has a level of greater than the first preset value, and a
second voltage applied to the source and drain electrodes 61
and 62 has a level of greater than a second preset value, the
first voltage excites the electron excitation layer 51 to
generate electrons and the second voltage excites the hole
excitation layer 53 to generate holes, wherein electrons enter
the hole excitation layer 53 through the light excitation layer
52 to combine with holes, thereby exciting the light excita-
tion layer 52 to generate photons, thus the light emitting
layer 5 emits light.

[0040] Itis to be noted that “greater than” mentioned in the
embodiments of the present disclosure is referred to the
absolute value, that is, if the first voltage is a negative
voltage and the first preset value is -10V, the first voltage
being greater than the first preset value means the absolute
value of the first voltage being greater than 10V, and the
same is true when the second voltage is a negative voltage.

[0041] In general, the first voltage may be a negative
voltage such that the electrons in electron excitation layer 51
move in a direction away from the transparent conductive
layer 21, and the second voltage may be a positive voltage
such that the electrons in the hole excitation layer 53 enter
the source/drain layer to generate holes, the electrons move
to the hole excitation layer 53 under the driving of an electric
field generated by the first voltage and the second voltage to
fill part of the holes in the hole excitation layer 53. When the
electrons pass through the light excitation layer 52, the light
excitation layer 52 is excited to generate photons in which
the direction of movement of the photons can be directed
toward the transparent conductive layer 21 to effect the
bottom emission.

[0042] In an embodiment of the present disclosure, the
material of the source/drain layer may comprise a reflective
metal (which may be for example a silver or an aluminum).
On the basis of the bottom emission, the material of the
source/drain layer is set as a reflective metal, such that most
of the photons in the light excitation layer 52 which are
directed to the source/drain layer are reflected and emitted
from the transparent conductive layer 21, thereby enhancing
the luminous efficiency of the bottom emission structure.

[0043] In an embodiment of the present disclosure, a ratio
of the area of the source/drain layer covering the light
emitting layer to the area of the light emitting layer 5 is
greater than a preset value. As described above, since the
source/drain layer needs to function as an anode in the
OLED, it is necessary to cover a certain area of the light
emitting layer 5 so as to excite the hole excitation layer 53
to generate holes well and form an uniform electric field
with the transparent conductive layer 21, such that the
electrons can pass through the light emitting excitation layer
52 in a movement track close to a straight line, so as to excite
the light excitation layer 52 to generate photons well and
achieve a good light emitting effect.

[0044] In an embodiment of the present disclosure, the
gate insulating layer 3 includes a first insulating layer
formed by a silicon nitride and/or a second insulating layer
formed by a silicon oxide. The gate insulating layer is
formed by a multi-layer insulating structure, which may
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ensure the light emitting layer 5 is insulated from the gate
layer, and also may protect the light emitting layer from
damage.

[0045] An embodiment of the present disclosure also
provides a display device comprising any one display sub-
strate described as above.

[0046] It is to be noted that the display device in the
embodiments of the present disclosure may be any product
or component having a display function such as an elec-
tronic paper, a mobile phone, a tablet computer, a television
set, a notebook computer, a digital photo frame, a navigator
or the like.

[0047] An embodiment of the present disclosure also
provides a driving method for a display substrate is also
provided, which is used to drive any one display substrate
described as above and includes applying a first voltage
having level of greater than a first preset value to the gate
layer, such that the light emitting layer 5 is turned on and the
electron excitation layer 51 is excited to generate electrons,
and applying a second voltage having level of greater than
a second preset value to the source/drain layer so as to excite
the hole excitation layer 53 to generate holes, wherein the
first voltage excites the electrons generated in the electron
excitation layer 51 to enter the hole excitation layer 53
through the light excitation layer 52 to fill the holes, thereby
exciting the light excitation layer 52 to generate photons,
thus the light emitting layer 5 emits light.

[0048] The first voltage may be a negative voltage, and the
electron excitation layer 51 may be excited to generate
electrons when the gate layer is applied with the negative
voltage. The second voltage may be a positive voltage, and
when the source/drain layer is applied with the positive
voltage, the electrons in the hole excitation layer 53 enter the
source/drain layer, such that the hole excitation layer 53 is
excited to generate holes. The electrons generated in the
electron excitation layer 51 are negatively charged and move
in the direction away from the transparent conductive layer
21 by the electric field formed by the source/drain layer and
the gate layer, i.e. move toward the hole excitation layer 53,
so as to fill part of holes in the hole excitation layer 53. When
the electrons pass through the light excitation layer 52, the
light excitation layer 52 may be excited to generate photons,
thereby realizing the light emission of the light emitting
layer 5.

[0049] In an embodiment of the present disclosure, the
driving method further includes adjusting voltage values of
the first and second voltages according to a first switching
command to control a turn-on or turn-off of the light
emitting layer 5, and by controlling the turn-on or turn-off of
the light emitting layer 5, it is possible to realize the
switching control of the corresponding pixel or sub-pixel.
That is, it is possible to control the turn-on of the light
emitting layer 5, while the light emitting layer 53 may not
caused to emit light. For example, a lower negative voltage
is applied to the electrode layer, while the source/drain layer
is not applied with a positive voltage, then the light emitting
layer 5 functioning as a diode still can be turned on, that is,
a voltage exists only on two sides of the light emitting layer,
while the electron excitation layer 51 does not generate
electrons, and the hole excitation layer 53 does not generate
holes.

[0050] Moreover, the driving method may further includes
adjusting voltage values of the first and second voltages
according to a second switching command to control the
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number of electrons passing through the light excitation
layer 52 and further the number of photons emitted in the
light excitation layer 52, thereby controlling the luminance
of the light emitted from the light emitting layer.

[0051] For example, it is possible to increase the first
voltage and the second voltage such that the electron exci-
tation layer 51 generates more electrons and the hole exci-
tation layer 53 generates more holes, thus the numbers
thereof passing through the light excitation layer 52 are
increased, and thus it is possible to excite the light excitation
layer 52 to generate a larger number of photons, and the
luminance of the light emitted from the light emitting layer
5 is increased.

[0052] FIG. 6 is a schematic flowchart illustrating a manu-
facturing method of a display substrate according to one
embodiment of the present disclosure. As shown in FIG. 6,
an embodiment of the present disclosure also provides a
manufacturing method for a display substrate, which
includes S1, forming a gate layer on a substrate 1, S2,
forming a gate insulating layer 3 on the gate layer, S3,
forming a pixel defining layer 4 on the gate insulating layer
3, wherein the pixel defining layer 4 includes a plurality of
defining regions, S4, forming a light emitting layer 5 in the
defining regions of the pixel defining layer 4 on the gate
insulating layer 3, wherein the light emitting layer 5 includes
an electron excitation layer 51, a light excitation layer 52
and a hole excitation layer 53, and S5, forming a source/
drain layer on the light emitting layer 5. Here, the hole
excitation layer 53 is located at the uppermost position of the
light emitting layer 5, thus source/drain layer is formed on
the hole excitation layer 53.

[0053] In an embodiment of the present disclosure, form-
ing the gate layer on the substrate 1 includes forming a
transparent conductive layer 21, wherein the light emitting
layer 5 is formed on the transparent conductive layer 21, and
forming a metal wire 22 connected electrically with the
transparent conductive layer 21.

[0054] In an embodiment of the present disclosure, form-
ing the source/drain layer on the hole excitation layer 53
includes forming the source/drain layer according to an area
of the light emitting layer 5, such that a ratio of area of the
source/drain layer covering the light emitting layer 5 to area
of the light emitting layer 5 is greater than a preset value.
[0055] In an embodiment of the present disclosure, form-
ing the source/drain layer on the hole excitation layer 53
includes forming the source/drain layer on hole excitation
layer 53 by nanoimprinting. The source/drain layer prepared
by the nanoimprint technique can ensure a sufficiently large
forming area and have good conductivity, and the light
emitting layer 5 may not be damaged when forming the
source/drain layer.

[0056] In an embodiment of the present disclosure, form-
ing the gate insulating layer 3 on the gate layer includes
forming a first insulating layer of a silicon nitride; and/or
forming a second insulating layer of a silicon oxide.
[0057] The forming process employed in the processes
described as above may include, for example, a film forming
process such as deposition, sputtering and the like, and a
patterning process such as etching.

[0058] Embodiments of the present disclosure have been
described above in detail with reference to the drawings. In
the prior art, the light emitting structure of the OLED has a
structure with a large number of layers. According to an
embodiment of the present disclosure, light emission and
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control of light emission can be realized merely by a
three-layer structure of a gate layer, a light emitting layer
and a source/drain layer, and compared with the OLED light
emitting structure of the prior art, the layer structure is
simpler, the light emitted is less blocked, and luminous
efficiency is higher.

[0059] It is to be noted that the dimensions of the layers
and regions in the drawings may be exaggerated for clarity
of illustration. It is also to be understood that when an
element or layer is referred to as being “on” another element
or layer, it may be directly on the other element, or inter-
vening layers may be present. In addition, it will be under-
stood that when an element or layer is referred to as being
“under” another element or layer, it may be directly under
the other element, or more than one intervening layer or
element may be present. In addition, it will also be under-
stood that when a layer or element is referred to as being
“between” two layers or two elements, it may be a single
layer between the two layer or two elements, or more than
one intervening layer or element may be present. Like
reference numerals refer to like elements throughout.
[0060] In the present disclosure, the terms “first” and
“second” are used for purposes of illustration only and are
not to be taken as an indication or suggestion of relative
importance. The term “a plurality of” refers to two or more
than two, unless otherwise specifically defined.

[0061] The foregoing are only example embodiments of
the disclosure and are not intended to be limiting of the
disclosure, and those skilled in the art will understand that
various changes and modifications may be made therein.
Any modifications, equivalent substitutions, improvements
and the like within the spirit and principles of the disclosure
are intended to be included within the scope of the disclo-
sure.

What is claimed is:

1. A display substrate, comprising:

a substrate;

a gate layer disposed on the substrate;

a gate insulating layer disposed on the gate layer;

a pixel defining layer disposed on the gate insulating
layer, the pixel defining layer comprising a plurality of
defining regions;

a light emitting layer in the defining regions of the pixel
defining layer disposed on the gate insulating layer, the
light emitting layer comprising an electron excitation
layer, a light excitation layer, and a hole excitation
layer; and

a source/drain layer disposed on the light emitting layer.

2. The display substrate of claim 1, wherein the gate layer
comprises:

a transparent conductive layer and a metal wire connected

electrically with the transparent conductive layer.

3. The display substrate of claim 2, wherein the display
substrate is configured such that when a first voltage applied
to the transparent conductive layer has a level of greater than
a first preset value, the light emitting layer is turned on, such
that source and drain electrodes in the source/drain layer are
turned on.

4. The display substrate of claim 3, wherein the display
substrate is configured such that when the first voltage
applied to the transparent conductive layer has a level of
greater than the first preset value, and a second voltage
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applied to the source and drain electrodes has a level of
greater than a second preset value, the light emitting layer
emits light.

5. The display substrate of claim 2, wherein a material of
the source/drain layer comprises a reflective metal.

6. The display substrate of claim 1, wherein a ratio of an
area of the source/drain layer covering the light emitting
layer to an area of the light emitting layer is greater than a
preset value.

7. The display substrate of claim 1, wherein the gate
insulating layer comprises at least one of a first insulating
layer formed by a silicon nitride and a second insulating
layer formed by a silicon oxide.

8. A display device, comprising the display substrate of
claim 1.

9. A driving method for a display substrate, which is used
to drive the display substrate of claim 1, the driving method
comprising:

applying a first voltage having a level of greater than a

first preset value to the gate layer, such that the light
emitting layer is turned on; and

applying a second voltage having a level of greater than

a second preset value to the source/drain layer, such
that the light emitting layer emits light.
10. The driving method for a display substrate of claim 9,
further comprising at least one of:
adjusting voltage values of the first and second voltages
according to a first switching command to control
turn-on or turn-off of the light emitting layer; and

adjusting voltage values of the first and second voltages
according to a second switching command to control a
luminance of a light emitted from the light emitting
layer.

11. A manufacturing method for a display substrate,
comprising:
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forming a gate layer on a substrate;

forming a gate insulating layer on the gate layer;

forming a pixel defining layer on the gate insulating layer,

the pixel defining layer comprising a plurality of defin-
ing regions;

forming a light emitting layer in the defining regions of

the pixel defining layer on the gate insulating layer, the
light emitting layer comprising an electron excitation
layer, a light excitation layer and a hole excitation
layer; and

forming a source/drain layer on the light emitting layer.

12. The manufacturing method for a display substrate of
claim 11, wherein forming the gate layer on the substrate
comprises:

forming a transparent conductive layer; and

forming a metal wire connected electrically with the

transparent conductive layer.

13. The manufacturing method for a display substrate of
claim 11, wherein forming the source/drain layer on the light
emitting layer comprises:

forming the source/drain layer according to an area of the

light emitting layer, such that a ratio of an area of the
source/drain layer covering the light emitting layer to
an area of the light emitting layer is greater than a
preset value.

14. The manufacturing method for a display substrate of
claim 13, wherein forming the source/drain layer on the light
emitting layer comprises:

forming the source/drain layer on the light emitting layer

by nanoimprinting.

15. The manufacturing method for a display substrate of
claim 11, wherein forming the gate insulating layer on the
gate layer comprises at least one of:

forming a first insulating layer of a silicon nitride; and

forming a second insulating layer of a silicon oxide.

L S S T



patsnap

TRAFROE) ERER , EHERZEMERHZE , UREREE
NIF(2E)E US20170162629A1 AN 2017-06-08
RS US15/307090 iR 2016-03-31

FRIFRB(EFR)AGE) READZEARGERLE
R (TR AGE) REAPEEARGERLF.

HRHAEEAAGE) RRABBZEARGERLF

[#RI &8 A SUN HONGDA
LI XUYUAN
WANG MEILI
EBHA SUN, HONGDA
LI, XUYUAN
WANG, MEILI
IPCH %5 HO1L27/32 HO1L51/52 HO1L21/77 HO1L51/56
CPCH¥%E HO1L27/32 HO1L21/77 HO1L51/52 HO1L51/56 H01L27/3246 H01L27/3274 HO1L51/5296
£ 5 201510250085.3 2015-05-15 CN
H N FF 3Tk US9859339
SNERaE Espacenet USPTO
HER) I .

B —FEREN  HEBSAREERY S MRS RRE, SRE
ROEER | BBEER GRS | REEMRE EOMReSE
REEMRASE L NGEREE SEREEAES RERE & | .
KU FMRLEE L HEERERNREKARNE | Heh i kBT N
BIMEE  KHEENETHEE | URBBELKE LORRE. I //1 |I
BESAFORES | AESHRE | & kBB R 10 = 2 &4

TSI RS RK LSR5 | 3 B EOLEDR K EH# TR ENE R H

A | BEWERS | BHORKEHETD | RHKEES, ~

/éw%///§



https://share-analytics.zhihuiya.com/view/b0cdb55c-0a20-4210-9bf7-211151ebcee9
https://worldwide.espacenet.com/patent/search/family/053851414/publication/US2017162629A1?q=US2017162629A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170162629%22.PGNR.&OS=DN/20170162629&RS=DN/20170162629

