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second semiconductor layer (22), the orthographic pro-
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layer (3) on the base substrate (1), and the area of the
opening being smaller than that of the light-emitting layer
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Description
Cross Reference to Related Applications

[0001] This application claims the priority of Chinese
patent application No. 202110603573.3, filed to China
Patent Office on May 31, 2021, and entitled "LIGHT-
EMITTING DEVICE, LIGHT-EMITTING SUBSTRATE,
AND METHOD FOR MANUFACTURING LIGHT-EMIT-
TING DEVICE", the entire contents of which are incor-
porated herein by reference.

Field

[0002] The present disclosure relates to the technical
field of semiconductors, in particular to a light-emitting
device, a light-emitting substrate, and a method for man-
ufacturing the light-emitting device.

Background

[0003] Light-emitting diode (LED) display refers to a
technology that traditional LEDs are arrayed and minia-
turized, and then subjected to addressing and mass
transfer to a circuit substrate to form ultra-small pitch
LEDs, and the length of millimeter-level LEDs is further
miniaturized to micron-level, so as to achieve ultra-high
pixels and ultra-high resolution, which can adapt to
screens of various sizes in theory. Generally, an LED
growth backplate includes sapphire, a GaN layer on a Si
chip, SiC, and so on. Compared with organic light-emit-
ting display and liquid crystal display, the LED display
has the advantages of higher luminous efficiency, better
display effects, and lower power, and thus becomes a
research hotspot in the display industry.

Summary

[0004] The presentdisclosure provides a light-emitting
device, a light-emitting substrate, and a method for man-
ufacturing the light-emitting device. The light-emitting de-
vice includes a base substrate, and at least one light-
emitting structure located on one side of the base sub-
strate; wherein the light-emitting structure includes: a first
semiconductor layer; a light-emitting layer located on the
side, facing away from the base substrate, of the first
semiconductor layer; a second semiconductor layer lo-
cated on the side, facing away from the first semiconduc-
tor layer, of the light-emitting layer, wherein doping ions
of the second semiconductor layer and the first semicon-
ductor layer are oppositely charged; a barrier structure
located on the side, facing away from the light-emitting
layer, of the second semiconductor layer, wherein the
barrier structure is provided with an opening for exposing
the second semiconductor layer, an orthographic projec-
tion of the opening on the base substrate is located in an
orthographic projection of the light-emitting layer on the
base substrate, and an area of the opening is smaller

10

15

20

25

30

35

40

45

50

55

than that of the light-emitting layer; and a landing elec-
trode located on the side, facing away from the second
semiconductor layer, of the barrier structure, wherein the
landing electrode is in contact with the second semicon-
ductor layer through the opening.

[0005] In one possible embodiment, an orthographic
projection of the second semiconductor layer on the base
substrate and the orthographic projection of the light-
emitting layer on the base substrate substantially coin-
cide with each other; the barrier structure includes a third
semiconductor layer and a passivation layer located on
the side, facing away from the second semiconductor
layer, of the third semiconductor layer, wherein doping
ions of the third semiconductor layer and the second sem-
iconductor layer are oppositely charged; and the third
semiconductor layer is provided with a first sub-opening
for exposing a part of the second semiconductor layer,
and the passivation layer is provided with a second sub-
opening for exposing the third semiconductor layer and
the first sub-opening; and the landing electrode is in con-
tact with the second semiconductor layer through the first
sub-opening of the third semiconductor layer.

[0006] In one possible embodiment, an orthographic
projection of the second semiconductor layer on the base
substrate and the orthographic projection of the light-
emitting layer on the base substrate substantially coin-
cide with each other; the barrier structure includes a pas-
sivation layer; wherein the passivation layer is provided
with a third sub-opening for exposing a part of the second
semiconductor layer; and the landing electrode is in con-
tact with the second semiconductor layer through the
third sub-opening of the passivation layer.

[0007] Inone possible embodiment, a thickness of the
second semiconductor layer is 2-4% of a thickness of the
first semiconductor layer.

[0008] In one possible embodiment, an orthographic
projection of the second semiconductor layer on the base
substrate is located in the orthographic projection of the
light-emitting layer on the base substrate, and an area
of the orthographic projection of the second semiconduc-
tor layer on the base substrate is smaller than that of the
orthographic projection of the light-emitting layer on the
base substrate; the barrier structure includes a passiva-
tion layer; wherein the passivation layer is provided with
a fourth sub-opening for exposing at least part of the sec-
ond semiconductor layer; and the landing electrode is in
contact with the second semiconductor layer through the
fourth sub-opening of the passivation layer.

[0009] In one possible embodiment, an orthographic
projection of the fourth sub-opening on the base sub-
strate and the orthographic projection of the second sem-
iconductor layer on the base substrate substantially co-
incide with each other.

[0010] Inone possible embodiment, an area ofthe sec-
ond semiconductor layer is one fifth to four fifths of an
area of the light-emitting layer.

[0011] In one possible embodiment, the light-emitting
device includes at least two of the light-emitting struc-



3 EP 4 270 496 A1 4

tures connected in series with each other; and the light-
emitting device further includes an encapsulation layer
located on the side, facing away from the barrier struc-
ture, of the landing electrode, and the at least two light-
emitting structures connected in series with each other
are integrally encapsulated by the encapsulation layer.
[0012] In one possible embodiment, the light-emitting
device includes a first light-emitting structure and a sec-
ond light-emitting structure which are connected in series
with each other; and the light-emitting device further in-
cludes a bridge electrode located between the barrier
structure and the landing electrode; the first semiconduc-
tor layer of the firstlight-emitting structure and the landing
electrode of the second light-emitting structure are elec-
trically connected by the bridge electrode.

[0013] In one possible embodiment, the barrier struc-
ture at least includes a passivation layer; and one end of
the bridge electrode is electrically connected with the first
semiconductor layer of the first light-emitting structure
through a via hole penetrating the passivation layer, and
the other end of the bridge electrode is in direct contact
and electrically connected with the landing electrode of
the second light-emitting structure.

[0014] In one possible embodiment, the light-emitting
device further includes a connection pad layer located
on the side, facing away from the second semiconductor
layer, of the encapsulation layer, wherein the connection
pad layer includes a first connection electrode pad elec-
trically connected with the landing electrode of the first
light-emitting structure, and a second connection elec-
trode pad electrically connected with the first semicon-
ductor layer of the second light-emitting structure.
[0015] In one possible embodiment, the landing elec-
trode of the first light-emitting structure includes a first
contact portion in contact with the second semiconductor
layer, afirstlanding portion, and a first connection portion
connecting the first contact portion and the first landing
portion; wherein an orthographic projection of the first
landing portion on the base substrate does not overlap
with the orthographic projection of the light-emitting layer
on the base substrate; the first connection electrode pad
is electrically connected with the first landing portion
through a via hole; and the first semiconductor layer of
the second light-emitting structure is provided with an
overlapping portion which overlaps with the light-emitting
layer, and an extension portion extending from the over-
lapping portion, and the second connection electrode pad
is electrically connected with the extension portion
through a via hole.

[0016] In one possible embodiment, the light-emitting
device further includes a heat dissipation layer located
between the encapsulation layer and the landing elec-
trode; wherein an orthographic projection of the heat dis-
sipation layer on the base substrate at least covers an
orthographic projection of the opening of the first light-
emitting structure on the base substrate, and an ortho-
graphic projection of the opening of the second light-emit-
ting structure on the base substrate.
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[0017] In one possible embodiment, the connection
pad layer further includes a heat dissipation pad which
is in a conducting relationship with the heat dissipation
layer, and an orthographic projection of the heat dissipa-
tion pad on the base substrate at least covers the ortho-
graphic projection of the opening of the first light-emitting
structure on the base substrate, and covers the ortho-
graphic projection of the opening of the second light-emit-
ting structure on the base substrate.

[0018] Inone possible embodiment, the encapsulation
layer is provided with a first encapsulation opening and
asecond encapsulation opening; wherein an orthograph-
ic projection of the first encapsulation opening on the
base substrate covers the orthographic projection of the
opening of the first light-emitting structure on the base
substrate, and an orthographic projection of the second
encapsulation opening on the base substrate covers the
orthographic projection ofthe opening of the second light-
emitting structure on the base substrate; and the heat
dissipation pad is in contact with the thermal dissipation
layer through the first encapsulation opening and the sec-
ond encapsulation opening.

[0019] In one possible embodiment, the heat dissipa-
tion pad includes a first heat dissipation pad covering the
opening of the first light-emitting structure, and a second
heat dissipation pad covering the opening of the second
light-emitting structure, wherein the first heat dissipation
pad and the second heat dissipation pad are integrally
connected; and a center of the first connection electrode
pad, a center of the second connection electrode pad, a
center of the first heat dissipation pad, and a center of
the second heat dissipation pad enclose arectangle; and
the center of the first connection electrode pad and the
center of the second connection electrode pad are re-
spectively located at two vertices on one diagonal line of
the rectangle, and the center of the first heat dissipation
pad and the center of the second heat dissipation pad
are respectively located at two vertices on the other di-
agonal line of the rectangle.

[0020] In one possible embodiment, a reflective layer
is also arranged between the heat dissipation layer and
the landing electrode.

[0021] An embodiment of the present disclosure also
provides a light-emitting substrate, including a driving
backplane and the light-emitting devices provided by the
embodiment of the present disclosure disposed on one
side of the driving backplane.

[0022] In one possible embodiment, the driving back-
plane includes driving structures in one-to-one corre-
spondence with the light-emitting devices, wherein each
driving structure includes a first electrode, a second elec-
trode, and a heat dissipation electrode; wherein each first
electrode is in bound connection with the corresponding
first connection electrode pad, each second electrode is
in bound connection with the corresponding second con-
nection electrode pad, and each heat dissipation elec-
trode is in bound connection with the corresponding heat
dissipation pad.
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[0023] In one possible embodiment, the driving back-
plate further includes heat dissipation connection elec-
trodes, wherein the heat dissipation electrodes of the dif-
ferent driving structures are electrically connected to
each other through the heat dissipation connection elec-
trodes.

[0024] An embodiment of the present disclosure also
provides a method for manufacturing a light-emitting de-
vice, including: forming a first semiconductor layer on
one side of a base substrate;

forming a light-emitting layer on the side, facing away
from the base substrate, of the first semiconductor layer;
forming a second semiconductor layer on the side, facing
away from the first semiconductor layer, of the light-emit-
ting layer; forming a barrier structure provided with an
opening for exposing the second semiconductor layer on
the side, facing away from the light-emitting layer, of the
second semiconductor layer, wherein an orthographic
projection of the opening on the base substrate is located
in an orthographic projection of the light-emitting layer
on the base substrate, and an area of the opening is
smaller than that of the light-emitting layer; and forming
a landing electrode on the side, facing away from the
second semiconductor layer, of the barrier structure such
that the landing electrode is in contact with the second
semiconductor layer through the opening.

[0025] In one possible embodiment, the forming the
barrier structure provided with the opening for exposing
the second semiconductor layer on the side, facing away
fromthe light-emitting layer, of the second semiconductor
layer includes: forming a third semiconductor layer on
the side, facing away from the light-emitting layer, of the
second semiconductor layer, wherein doping ions of the
third semiconductor layer and the second semiconductor
layer are oppositely charged; patterning the third semi-
conductor layer to form a first sub-opening for exposing
a part of the second semiconductor layer; and forming a
passivation layer provided with a second sub-opening on
the side, facing away from the second semiconductor
layer, of the third semiconductor layer, wherein the sec-
ond sub-opening exposes the third semiconductor layer
and the first sub-opening.

[0026] In one possible embodiment, the forming the
barrier structure provided with the opening for exposing
the second semiconductor layer on the side, facing away
fromthe light-emitting layer, of the second semiconductor
layer includes: forming a passivation layer on the side,
facing away from the light-emitting layer, of the second
semiconductor layer; and patterning the passivation lay-
er to form a third sub-opening for exposing a part of the
second semiconductor layer such that the landing elec-
trode is in contact with the second semiconductor layer
through the third sub-opening.

[0027] In one possible embodiment, the forming the
second semiconductor layer on the side, facing away
from the first semiconductor layer, of the light-emitting
layer includes forming a second semiconductor layer of
which an orthographic projection on the base substrate
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is located in the orthographic projection of the light-emit-
ting layer on the base substrate on the side, facing away
from the first semiconductor layer, of the light-emitting
layer, and an area of the orthographic projection of the
second semiconductor layer on the base substrate is
smaller than that of the orthographic projection of the
light-emitting layer on the base substrate; and the forming
the barrier structure provided with the opening for expos-
ing the second semiconductor layer on the side, facing
away from the light-emitting layer, of the second semi-
conductor layer includes: forming a passivation layer on
the side, facing away from the light-emitting layer, of the
second semiconductor layer; and patterning the passi-
vation layer to form a fourth sub-opening for exposing
the second semiconductor layer such that the landing
electrode is in contact with the second semiconductor
layer through the fourth sub-opening, wherein an ortho-
graphic projection of the fourth sub-opening on the base
substrate and the orthographic projection of the second
semiconductor layer on the base substrate substantially
coincide with each other.

Brief Description of the Drawings
[0028]

Fig. 1 is a first schematic sectional view of a light-
emitting device according to an embodiment of the
present disclosure;

Fig. 2 is a second schematic sectional view of the
light-emitting device according to the embodiment
of the present disclosure;

Fig. 3 is a third schematic sectional view of the light-
emitting device according to the embodiment of the
present disclosure;

Fig. 4 is a schematic top view of a connection pad
layer according to an embodiment of the present dis-
closure;

Fig. 5 is a schematic sectional view of a light-emitting
substrate according to an embodiment of the present
disclosure;

Fig. 6 is a schematic top view of a driving backplane
according to an embodiment of the present disclo-
sure;

Fig. 7 is a schematic flow chart of manufacturing of
a light-emitting device according to an embodiment
of the present disclosure;

Fig. 8A is a schematic sectional view after forming
a second semiconductor layer 22;

Fig. 8B is a top view of a single film layer of a light-
emitting layer 3;

Fig. 8C is a top view of a single film layer of a second
semiconductor layer 22;

Fig. 9A is a schematic sectional view after forming
a third semiconductor layer 41;

Fig. 9B is a top view of a single film layer of the third
semiconductor layer 41;

Fig. 10A is a schematic sectional view after forming
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a landing electrode 6;

Fig. 10B is a top view of a single film layer of a pas-
sivation layer 42;

Fig. 10C is a top view of a single film layer of a bridge
electrode 5;

Fig. 10D is a top view of a single film layer of the
landing electrode 6;

Fig. 11A is a schematic sectional view after forming
an encapsulation layer 73;

Fig. 11B is a top view of a single film layer of a re-
flective layer 71;

Fig. 11C is a top view of a single film layer of a heat
dissipation layer 72;

Fig. 11D is a top view of a single film layer of the
encapsulation layer 73;

Fig. 12A is a schematic sectional view of Fig. 12C
along a dashed line E1F1;

Fig. 12B is a top view of a single film layer of a con-
nection pad layer 8;

Fig. 12C is afirst top view of the overall light-emitting
device;

Fig. 13A is a schematic sectional view of FIG. 13B
along a dashed line E2F2;

Fig. 13B is a second top view of the overall light-
emitting device;

Fig. 14A is a schematic sectional view of Fig. 14B
along a dashed line E3F3;

Fig. 14B is a third top view of the overall light-emitting
device;

Fig. 15A is a schematic sectional view of Fig. 15B
along a dashed line E4F4; and

Fig. 15B is a fourth top view of the overall light-emit-
ting device.

Detailed Description of the Embodiments

[0029] In order to make the objectives, technical solu-
tions, and advantages of the embodiments of the present
disclosure clearer, the technical solutions of the embod-
iments of the present disclosure will be described clearly
and completely with reference to accompanying draw-
ings of the embodiments of the present disclosure. Ap-
parently, the described embodiments are some, not all,
of the embodiments of the present disclosure. Based on
the described embodiments of the present disclosure, all
other embodiments obtained those of ordinarily skill in
the art without creative work fall within the protection
scope of the present disclosure.

[0030] Unless otherwise defined, technical or scientific
terms used in the present disclosure shall have the ordi-
nary meaning as understood by those of ordinary skill in
the art to which the present disclosure belongs. "First",
"second" and similar words used in the presentdisclosure
do not represent any order, quantity, or importance, but
are merely used to distinguish different components. "In-
clude" or "comprise" and other similar words mean that
an element or an item preceding the word cover elements
oritems and their equivalents listed after the word without
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excluding other elements or items. "Connection" or "con-
nected" and other similar words may include electrical
connection, direct or indirect, instead of being limited to
physical or mechanical connection. "Upper", "lower",
"left", "right", etc. are only used to indicate a relative po-
sition relationship, and the relative position relationship
may also change accordingly when an absolute position
of a described object changes.

[0031] To keep the following description of the embod-
iments of the present disclosure clear and concise, the
present disclosure omits detailed descriptions of well-
known functions and well-known components.

[0032] It is found through a test of the photoelectric
properties of LEDs that the luminous efficiency of the
LEDs and the density of current passing through a light-
emitting region of the LEDs have a relationship as shown
in Fig. 1. The luminous efficiency of the LEDs increases
with the increase of the current density, and shows a
trend of luminous efficiency saturation after reaching a
certain degree. Further, compared with a gray scale re-
quired by a mainstream display screen at this stage, it is
found that application of the luminous efficiency of the
LEDs by a LED display panel is far from reaching a high-
efficiency light-emitting region of the LEDs at present. As
shown in Fig. 1, if a light-emitting region of L255 is re-
duced to 25%, the luminous efficiency of the LEDs is
increased by about 20%, and accordingly, the power con-
sumption of backplanes of the LEDs can be reduced on
the basis of maintaining the excellent display quality.
Therefore, reducing a light-emitting area of the LEDs and
increasing the current density in a certain manner to im-
prove the luminous efficiency become a new idea of re-
ducing power consumption of the LED display panel.
[0033] In view of this, referring to Figs. 1, 2, and 3, an
embodiment of the present disclosure provides a light-
emitting device, including: abase substrate 1, and atleast
one light-emitting structure P located on one side of the
base substrate 1; wherein the light-emitting structure P
includes:

a first semiconductor layer 21;

a light-emitting layer 3 located on the side, facing
away from the base substrate 1, of the first semicon-
ductor layer 21; wherein in particular, the light-emit-
ting layer may be a multiple quantum well (MQW)
layer; and the base substrate 1 is configured to grow
a semiconductor layer and a light-emitting layer, for
example, the base substrate 1 may be a sapphire
substrate;

a second semiconductor layer 22 located on the side,
facing away from the first semiconductor layer 21,
of the light-emitting layer 3, wherein doping ions of
the second semiconductorlayer 22 and the first sem-
iconductor layer 21 are oppositely charged; specifi-
cally, for example, the first semiconductor layer 21
can be ann-doped semiconductorlayer, and the sec-
ond semiconductor layer 22 can be a p-doped sem-
iconductor layer; specifically, a material of the first
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semiconductor layer 21 may be n-doped GaN, and
amaterial of the second semiconductor layer 22 may
be p-doped GaN;

a barrier structure 4 located on the side, facing away
from the light-emitting layer 3, of the second semi-
conductor layer 22, wherein the barrier structure 4
is provided with an opening K for exposing the sec-
ond semiconductor layer 22, an orthographic projec-
tion of the opening K on the base substrate 1 is lo-
cated in an orthographic projection of the light-emit-
ting layer 3 on the base substrate 1, and an area of
the opening Kis smaller than that of the light-emitting
layer 3; and

alanding electrode 6 located on the side, facing away
from the second semiconductor layer 22, of the bar-
rier structure 4, wherein the landing electrode 6 is in
contact with the second semiconductor layer 22
through the opening K.

[0034] In some embodiments of the present disclo-
sure, the side, facing away from the light-emitting layer
3, of the second semiconductor layer 22 is provided with
the barrier structure 4, the barrier structure 4 is provided
with the opening K for exposing the second semiconduc-
tor layer 22, the orthographic projection of the opening
K on the base substrate 1 is located in the orthographic
projection of the light-emitting layer 3 on the base sub-
strate 1, and the area of the opening K is smaller than
that of the light-emitting layer 3, the landing electrode 6
is in contact with the second semiconductor layer 22
through the opening K, the opening K for exposing the
second semiconductor layer 22 of the barrier structure 4
forms an effective light-emitting region, an area of the
effective light-emitting region is smaller than that of the
original light-emitting layer 3, so that a light-emitting re-
gion of the light-emitting device is reduced, the luminous
efficiency of the light-emitting device can be improved
under the condition that the applied gray scale voltage
is the same, and the power consumption of the light-emit-
ting device is reduced on the basis of maintaining the
excellent display quality.

[0035] In a specific implementation, the barrier struc-
ture 4 can be formed in different ways, and specific ex-
amples are given below.

[0036] For example, in one possible embodiment, re-
ferring to in Fig. 1, an orthographic projection of the sec-
ond semiconductor layer 22 on the base substrate 1 and
the orthographic projection of the light-emitting layer 3
on the base substrate 1 substantially coincide with each
other; the barrier structure 4 includes a third semicon-
ductor layer 41, and a passivation layer 42 located on
the side, facing away from the second semiconductor
layer 22, of the third semiconductor layer 41, wherein
doping ions of the third semiconductor layer 41 and the
second semiconductor layer 22 are oppositely charged;
in particular, for example, when the second semiconduc-
tor layer 22 is an n-doped semiconductor layer, the third
semiconductor layer 41 specifically may be a p-doped
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semiconductor layer, and further, when a material of the
second semiconductor layer 22 may be n-doped GaN, a
material of the third semiconductor layer 41 specifically
may be p-doped GaN; the third semiconductor layer 41
is provided with a first sub-opening K1 for exposing a
part of the second semiconductor layer 22, the passiva-
tion layer 42 is provided with a second sub-opening K2
for exposing the third semiconductor layer 41 and the
first sub-opening K1; and the landing electrode 6 is in
contact with the second semiconductor layer 22 through
the first sub opening K1 of the third semiconductor layer
41. Inthe embodiment of the present disclosure, by form-
ing the third semiconductor layer 41 of which doping ions,
and doping ions of the second semiconductor layer 22
are oppositely charged, the third semiconductor layer 41
and the second semiconductor layer 22 form a reverse
PN junction when the light-emitting structure P is oper-
ated, thereby blocking the flow of carriers (for example,
electrons), forming an effective light-emitting region in a
region where the first sub-opening K1 is located, and
lowering the light-emitting region of the light-emitting de-
vice.

[0037] Insome embodiments, the third semiconductor
layer 41 may be an electron blocking layer.

[0038] For another example, in one possible embodi-
ment, referring to Fig. 2, the orthographic projection of
the second semiconductor layer 22 on the base substrate
1 and the orthographic projection of the light-emitting lay-
er 3 on the base substrate 1 substantially coincide with
each other; the barrier structure 4 includes a passivation
layer 42; the passivation layer 42 is provided with a third
sub-opening K3 for exposing a part of the second sem-
iconductor layer 22; and the landing electrode 6 is in con-
tact with the second semiconductor layer 22 through the
third sub opening K3 of the passivation layer 42. In the
embodiment of the present disclosure, by reducing the
size of the third sub-opening K3 of the passivation layer
42, the control of the effective light-emitting regionis then
achieved, and thus, a way of reducing the light-emitting
region is simple and easy to implement.

[0039] In particular, a thickness of the second semi-
conductor layer 22 is 2-4% of a thickness of the first sem-
iconductor layer. In some embodiments of the present
disclosure, by reducing the size of the third sub-opening
K3 of the passivation layer 42 to reduce the effective
light-emitting region, the thickness of the second semi-
conductor layer 22 is 2-4% of the thickness of the first
semiconductor layer, excessive lateral diffusion of cur-
rent in the second semiconductor layer 22 can be avoid-
ed, and the current can enter the light-emitting layer 3 as
soon as possible, so as to have a higher luminous effi-
ciency.

[0040] For another example, in one possible embodi-
ment, the orthographic projection of the second semicon-
ductor layer 22 on the base substrate 1 is located in the
orthographic projection of the light-emitting layer 3 on the
base substrate 1, and an area of the orthographic pro-
jection of the second semiconductor layer 22 on the base
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substrate 1 is smaller than that of the orthographic pro-
jection of the light-emitting layer 3 on the base substrate
1; the barrier structure 4 includes a passivation layer 42;
the passivation layer 42 is provided with a fourth sub-
opening K4 for exposing at least part of the second sem-
iconductor layer 22; and the landing electrode 6 is in con-
tact with the second semiconductor layer 22 through the
fourth sub-opening K4 of the passivation layer 42. In the
embodiment of the present disclosure, by reducing the
area of the second semiconductor layer 22, the control
of the effective light-emitting region is then achieved, and
thus, a way of reducing the light-emitting region is simple
and easy to implement.

[0041] In particular, the reduction of the effective light-
emitting region may be achieved only by reducing the
area of the second semiconductorlayer 22, e.g., referring
to Fig. 3, an orthographic projection of the fourth sub-
opening K4 on the base substrate 1 and the orthographic
projection of the second semiconductor layer 22 on the
base substrate 1 substantially coincide with each other.
In particular, it is also possible to reduce the size of the
fourth sub-opening K4 of the passivation layer 42 while
reducing the area of the second semiconductor layer 22.
For example, making the orthographic projection of the
fourth sub-opening K4 on the base substrate 1 to be
smaller than the orthographic projection of the second
semiconductor layer 22 on the base substrate 1 can fur-
ther reduce the effective light-emitting region.

[0042] In particular, referring to Fig. 3, an area of the
second semiconductor layer 22 is one fifth to four fifths
of an area of the light-emitting layer 3. In some embodi-
ments of the present disclosure, since the area of the
second semiconductor layer 22 is one fifth to four fifths
of the area of the light-emitting layer 3, the reduction of
the effective light-emitting region can be achieved by re-
ducing the area of the second semiconductor layer 22,
while avoiding a situation that the effective light-emitting
region is too small and the light output is too small, af-
fecting normal use of the light-emitting device.

[0043] In one possible embodiment, referring to Figs.
1, 2, and 3, the light-emitting device includes at least two
light-emitting structures P connected in series with each
other; the light-emitting device further includes an encap-
sulation layer 73 located on the side, facing away from
the barrier structure 4, of the landing electrode 6, and the
atleasttwo light-emitting structures P connected in series
with each other are integrally encapsulated by the en-
capsulation layer 73. In the embodiment of the present
disclosure, the light-emitting device includes at least two
light-emitting structures P connected in series with each
other, in an active LED driving circuit, in a current path
of VDD—VSS, the light-emitting device is equivalent to
connecting two light-emitting structures in series, the
light-emitting device has a higher crossover voltage, the
voltage of a transistor in the driving circuit is reduced,
and a high-voltage light-emitting device is formed, which
can greatly reduce the cost of the light-emitting device,
reduce the current of the circuit and reduce the power
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consumption.

[0044] In one possible embodiment, referring to Figs.
1, 2, and 3, the light-emitting device includes a first light-
emitting structure P1 and a second light-emitting struc-
ture P2 which are connected in series with each other;
the light-emitting device further includes a bridge elec-
trode 5 located between the barrier structure 4 and the
landing electrode 6; the first semiconductor layer 21 of
the first light-emitting structure P1 and the landing elec-
trode 6 of the second light-emitting structure P2 are elec-
trically connected by the bridge electrode 5, thereby re-
alizing series connection of different light-emitting struc-
tures P.

[0045] In particular, referring to Figs. 1, 2, and 3, the
barrier structure 4 at least includes a passivation layer
42; one end of the bridge electrode 5 is electrically con-
nected with the first semiconductor layer 21 of the first
light-emitting structure P1 by a via hole penetrating the
passivation layer 42, and the other end of the bridge elec-
trode 5 is in direct contact and electrically connected with
the landing electrode 6 of the second light-emitting struc-
ture P2.

[0046] In one possible embodiment, referring to Figs.
1, 2, and 3, the light-emitting device further includes a
connection pad layer 8 located on the side, facing away
from the second semiconductor layer 22, of the encap-
sulation layer 73, wherein the connection pad layer 8
includes a first connection electrode pad 81 electrically
connected with the landing electrode 6 of the first light-
emitting structure P1, and a second connection electrode
pad 82 electrically connected with the first semiconductor
layer 21 of the second light-emitting structure P2, thus
leading out different electrode terminals of the two light-
emitting structures P connected in series with each other.
[0047] In one possible embodiment, referring to Figs.
1, 2, and 3, the landing electrode 6 of the first light-emit-
ting structure P1 includes a first contact portion 61 in
contact with the second semiconductor layer 22, a first
landing portion 62, and a first connection portion 63 con-
necting the first contact portion 61 and the first landing
portion 62; wherein an orthographic projection of the first
landing portion 62 on the base substrate 1 does not over-
lap with the orthographic projection of the light-emitting
layer 3 on the base substrate 1; the first connection elec-
trode pad 81 is electrically connected with the first landing
portion 62 through a via hole, thereby moving the lead-
out position of the landing electrode 6 in the first light-
emitting structure P1 out of the effective light-emitting
region, thereby improving the luminous efficiency; the
first semiconductor layer 21 of the second light-emitting
structure P2 is provided with an overlapping portion 211
which overlaps with the light-emitting layer 3, and an ex-
tension portion 212 extending from the overlapping por-
tion 211, and the second connection electrode pad 82 is
electrically connected with the extension portion 212
through a via hole, thereby moving the lead-out position
of the first semiconductor layer 21 in the second light-
emitting structure P2 out of the effective light-emitting
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region, thereby improving the luminous efficiency. Com-
pared with a situation that when the lead-out position of
the landing electrode 6 in the first light-emitting structure
P1 and the lead-out position of the first semiconductor
layer 21 in the second light-emitting structure P2 are still
in the effective light-emitting region, the proportion of via
holes increases, and when the effective light-emitting re-
gion of the light-emitting structure P is reduced, the lu-
minous efficiency of the light-emitting structure P de-
creases, in the embodiment of the present disclosure, by
moving the lead-out positions out of the effective light-
emitting region, the problem that the luminous efficiency
may be reduced after the effective light-emitting region
of the light-emitting structure P is reduced can be im-
proved.

[0048] In one possible embodiment, the light-emitting
device furtherincludes a heatdissipation layer 72 located
between the encapsulation layer 73 and the landing elec-
trode 6; an orthographic projection of the heat dissipation
layer 72 on the base substrate 1 at least covers an or-
thographic projection of the opening K of the first light-
emitting structure P1 on the base substrate 1, and an
orthographic projection of the opening K of the second
light-emitting structure P2 on the base substrate 1. In
some embodiments of the present disclosure, the light-
emitting device further includes the heat dissipation layer
72 located between the encapsulation layer 73 and the
landing electrode 6, which can effectively dissipate heat
generated by the light-emitting structure P.

[0049] In one possible embodiment, the connection
pad layer 8 further includes a heat dissipation pad 83
which is in a conducting relationship with the heat dissi-
pation layer 72, and an orthographic projection of the
heat dissipation pad 83 on the base substrate 1 at least
covers the orthographic projection of the opening K1 of
the first light-emitting structure P1 on the base substrate
1, and covers the orthographic projection of the opening
of the second light-emitting structure P2 on the base sub-
strate 1. After reducing the effective light-emitting region
of the light-emitting structure P, although the luminous
efficiency of the light-emitting structure P is improved,
heat generation points are more concentrated, and heat
is more easily accumulated to the light-emitting region,
in the embodiment of the present disclosure, the connec-
tion pad layer 8 further includes the heat dissipation pad
83 which is in a conducting relationship with the heat
dissipation layer 72, which can quickly and efficiently dis-
sipate heat generated by the light-emitting structure P
after the effective light-emitting region is reduced, reduce
the junction temperature of the light-emitting structure P,
and avoid the reduction of luminous efficiency or burning
of the light-emitting structure P.

[0050] Inone possible embodiment, the encapsulation
layer 73 is provided with a first encapsulation opening
F1 and a second encapsulation opening F2; wherein an
orthographic projection of the first encapsulation opening
F1 on the base substrate 1 covers the orthographic pro-
jection of the opening K of the first light-emitting structure
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P1 on the base substrate 1, and an orthographic projec-
tion of the second encapsulation opening F2 on the base
substrate 1 covers the orthographic projection of the
opening K of the second light-emitting structure P2 on
the base substrate 1; and the heat dissipation pad 83 is
in contact with the heat dissipation layer 72 through the
first encapsulation opening F1 and the second encapsu-
lation opening F2. In the embodiment of the present dis-
closure, by providing the first encapsulation opening F1
and the second encapsulation opening F2 at the open-
ings K to make the heat dissipation pad 83 and the heat
dissipation layer 72 conductive at the effective light-emit-
ting region, the length of a heat dissipation channel can
be shortened, so that the heat generated by the light-
emitting structure P can be quickly and effectively dissi-
pated.

[0051] Inone possible embodiment, referring to Fig. 4,
the heat dissipation pad 83 includes a first heat dissipa-
tion pad 831 covering the opening K of the first light-
emitting structure P1, and a second heat dissipation pad
832 covering the opening K of the second light-emitting
structure P2, wherein the first heat dissipation pad 831
and the second heat dissipation pad 832 are integrally
connected; a center O1 of the first connection electrode
pad 81, a center O2 of the second connection electrode
pad 82, a center O3 of the first heat dissipation pad 831,
and a center O4 of the second heat dissipation pad 832
enclose a rectangle; and the center O1 of the first con-
nection electrode pad 81 and the center O2 of the second
connection electrode pad 82 are respectively located at
two vertices on one diagonal line k1 of the rectangle, and
the center O3 of the first heat dissipation pad 831 and
the center O4 of the second heat dissipation pad 832 are
respectively located at two vertices on the other diagonal
line k2 of the rectangle.

[0052] In one possible embodiment, referring to Figs.
1, 2 and 3, a reflective layer 71 is also arranged between
the heat dissipation layer 8 and the landing electrode 6.
About 50% of light emitted from the light-emitting layer 3
faces away from the side of the base substrate 1, so the
reflective layer 71, which may in particular be a distributed
Bragg reflector (DBR), is required toreflect the lightfacing
away from the base substrate 1 back to the base sub-
strate 1 to improve the light emission of the light-emitting
structure P. In particular, the reflective layer 71 may adopt
a 1/4 wavelength reflector of desired light composed of
superimposed SiO2 and TiO2.

[0053] Based onthe same inventive concept, referring
to Fig. 5, an embodiment of the present disclosure also
provides a light-emitting substrate, including a driving
backplane 200 and the light-emitting devices provided
by embodiments of the present disclosure disposed on
one side of the driving backplane 200.

[0054] In one possible embodiment, referring to Figs.
5and 6, the driving backplane 200 includes driving struc-
tures 23 in one-to-one correspondence with the light-
emitting devices, wherein each driving structure 23 in-
cludes a first electrode 231, a second electrode 232, and
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a heat dissipation electrode 233; wherein each first elec-
trode 231 is in bound connection with the corresponding
first connection electrode pad 81, each second electrode
232 is in bound connection with the corresponding sec-
ond connection electrode pad 82, and the heat dissipa-
tion electrode 233 is in bound connection with the corre-
sponding heat dissipation pad 83.

[0055] In one possible embodiment, referring to Fig. 6,
the driving backplate 200 further includes heat dissipa-
tion connection electrodes 234, wherein the heat dissi-
pation electrodes 233 of the different driving structures
23 are electrically connected to each other through the
heat dissipation connection electrodes 234.

[0056] In one possible embodiment, the driving back-
plate 200 may further includes a driving base substrate
21, the driving structures 23 are located on one side of
the driving base substrate 21, a driving layer 22 is also
arranged between the driving base substrate 21 and the
driving structures 23, and the driving layer 22 may in par-
ticular be a composite layer including a plurality of film
layers. The driving layer 22 may include a first power
supply line 221, a second power supply line 222, and a
drive circuit 223. The first power supply line 221 may in
particular be a VDD power supply line, and the second
power supply line 222 may in particular be a VSS power
supply line. The drive circuit 223 may specifically include
a thin film transistor and a capacitor.

[0057] Based onthe same inventive concept, referring
to Fig. 7, an embodiment of the present disclosure also
provides a method for manufacturing a light-emitting de-
vice, including:

step S100, forming a first semiconductor layer on
one side of a base substrate;

step S200, forming a light-emitting layer on the side,
facing away from the base substrate, of the first sem-
iconductor layer;

step S300, forming a second semiconductor layer
on the side, facing away from the first semiconductor
layer, of the light-emitting layer;

step S400, forming a barrier structure provided with
an opening for exposing the second semiconductor
layer on the side, facing away from the light-emitting
layer, of the second semiconductor layer, wherein
an orthographic projection of the opening on the
base substrate is in an orthographic projection of the
light-emitting layer on the base substrate, and an
area of the opening is smaller than that of the light-
emitting layer; and

step S500, forming a landing electrode on the side,
facing away from the second semiconductor layer,
of the barrier structure such that the landing elec-
trode is in contact with the second semiconductor
layer through the opening.

[0058] In one possible embodiment, an effective light-
emitting region can be reduced by forming a third semi-
conductor layer 41, and in particular the step S400, i.e.,
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forming the barrier structure provided with the opening
for exposing the second semiconductor layer on the side,
facing away from the light-emitting layer, of the second
semiconductor layer includes:

step S411, forming a third semiconductor layer on
the side, facing away from the light-emitting layer, of
the second semiconductor layer, wherein doping
ions of the third semiconductor layer and the second
semiconductor layer are oppositely charged;

step S412, patterning the third semiconductor layer
to form a first sub-opening for exposing a part of the
second semiconductor layer; and

step S413, forming a passivation layer provided with
a second sub-opening on the side, facing away from
the second semiconductor layer, of the third semi-
conductor layer, wherein the second sub-opening
exposes the third semiconductor layer and the first
sub-opening.

[0059] Inone possible embodiment, the effective light-
emitting region can be reduced by adjusting the size of
the opening of the passivation layer, and in particular the
step S400, i.e., forming the barrier structure provided with
the opening for exposing the second semiconductor layer
on the side, facing away from the light-emitting layer, of
the second semiconductor layer includes:

step S421, forming a passivation layer on the side,
facing away from the light-emitting layer, of the sec-
ond semiconductor layer; and

step S422, patterning the passivation layer to form
a third sub-opening for exposing a part of the second
semiconductor layer such that the landing electrode
is in contact with the second semiconductor layer
through the third sub-opening.

[0060] Inone possible embodiment, the effective light-
emitting region can be reduced by adjusting an area of
the second semiconductor layer, and in particular the
step S300, i.e., forming the second semiconductor layer
on the side, facing away from the first semiconductor
layer, of the light-emitting layer includes: forming a sec-
ond semiconductor layer of which an orthographic pro-
jection on the base substrate is located in the orthograph-
ic projection of the light-emitting layer on the base sub-
strate on the side, facing away from the first semicon-
ductor layer, of the light-emitting layer, and an area of
the orthographic projection of the second semiconductor
layer on the base substrate is smaller than that of the
orthographic projection of the light-emitting layer on the
base substrate.

[0061] Correspondingly, the step S400 of forming the
barrier structure provided with the opening for exposing
the second semiconductor layer on the side, facing away
from the light-emitting layer, of the second semiconductor
layer includes:
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step S431, forming a passivation layer on the side,
facing away from the light-emitting layer, of the sec-
ond semiconductor layer; and

step S432, patterning the passivation layer to form
a fourth sub-opening for exposing the second sem-
iconductor layer such that the landing electrode is in
contact with the second semiconductor layer through
the fourth sub-opening, wherein an orthographic pro-
jection of the fourth sub-opening on the base sub-
strate and the orthographic projection of the second
semiconductor layer on the base substrate substan-
tially coincide with each other.

[0062] In order to more clearly understand the method
for manufacturing the light-emitting device provided by
the embodiment of the present disclosure, further de-
scription is made as follows by specific embodiments.
[0063] Inonepossible embodiment, taking the addition
of the third semiconductor layer (a current blocker, CB)
to reduce an effective light-emitting area, and the man-
ufacture of a corresponding heat dissipation channel of
a driving backplane as an example, a detailed explana-
tion is given:

step 1: a base film layer of a light-emitting structure
P is manufactured on a base substrate 1 (e.g., a
sapphire substrate), a manufacturing method can be
in particular a conventional manufacturing process
for LED chips, which will not be described here, in-
cluding the manufacture of three layers of n-GaN (as
the first semiconductor layer 21), a quantum well
(MQW, as the light-emitting layer 3), and p-GaN (as
the second semiconductor layer 22), and as shown
in Figs. 8A, 8B, and 8C, Fig. 8A is a schematic sec-
tional view after forming the second semiconductor
layer 22, Fig. 8B is a top view of a single film layer
of the light-emitting layer 3, and Fig. 8C is a top view
of a single film layer of the second semiconductor
layer 22;

step 2, the third semiconductor layer 41 (an electron
blocking layer) is manufactured, and an opening K
defining alight-emitting region is formed, the electron
blocking layer is made of n-doped GaN or other ma-
terials, during operation of the LED, the electron
blocking layer and p-GaN form a reverse PN junction
to block the flow of electrons, and the opening K of
the electron blocking layer normally emits light,
thereby defining the size of the light-emitting region,
as shown in Fig. 9A and Fig. 9B, the opening K in
Fig. 9B shows an effective light-emitting region of
the LED, wherein Fig. 9A is a schematic sectional
view after forming the third semiconductor layer 41,
and Fig. 9B is a top view of a single film layer of the
third semiconductor layer 41;

step 3, the passivation layer 42 is manufactured, and
the bridge electrode 5, and the landing electrode 6
are manufactured, light-emitting structures P at two
sides are connected, in this step, two sub-LEDs
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(light-emitting structures P) connected in series are
manufactured inside the same LED (the light-emit-
ting device), after all connections are completed, a
n-electrode of the left sub-LED will be connected to
a p-electrode of the right sub-LED, forming a high
voltage LED (inan AMLED driving circuit, in a current
path of VDD—VSS, the LED is equivalent to con-
necting two LEDs in series, and the LED has a higher
crossover voltage, thus becoming the high voltage
LED); the landing electrode 6 (made of a material
which may specifically be indium tin oxide) is sub-
jected to landing by the bridge electrode 5 to form a
potential connection, the landing electrode 6 of the
left sub-LED connected to the p electrode extends
beyond the light-emitting region, so as to subse-
quently keep the p electrode away from the light-
emitting region with respect to via holes 711 of the
reflective layer 71 to avoid affecting the light emis-
sion of the LED, and as shown in Figs. 10A, 10B,
10C, and 10D, Fig. 10Ais a schematic sectional view
after forming the landing electrode 6, Fig. 10B is a
top view of a single film layer of the passivation layer
42, Fig. 10C is a top view of a single film layer of the
bridge electrode 5, and Fig. 10D is a top view of a
single film layer of the landing electrode 6;

step 4, the reflective layer 71 is manufactured, about
50% of light emitted from the quantum well (the light-
emitting layer 3) faces away from the side of the base
substrate 1 (sapphire) when the LED is in operation,
so the reflective layer 71, which may in particular be
a distributed Bragg reflector (DBR), is required to
reflect the light facing away from the base substrate
1 back to the sapphire side, improving the light emis-
sion of the LED, and a 1/4 wavelength reflector of
desired light composed of superimposed SiO, and
TiO, can be adopted; however, when a conventional
LED is connected to the p electrode, it is necessary
toland p-GaN in the light-emitting region through via
holes formed after etching the DBR, metal of the p
electrode absorbs part of photons to reduce the lu-
minous efficiency, and in the embodiments of the
present disclosure, after reducing the effective light-
emitting region of the LED, the proportion of via holes
increases, and the luminous efficiency of the LED is
reduced instead, so there is a need of a certain meth-
od to move via holes of the p-electrode out of the
light-emitting region and manufacture a relatively
complete DBR to improve the light emission; the heat
dissipation layer 72 (heat sink) is manufactured on
an outer layer of the DBR, wrapping the entire LED
and leaving via holes for subsequent Pad (a connec-
tion pad layer 8) connection electrodes; the LED is
encapsulated through the encapsulation layer 73
and Pad metal vias are etched for subsequent con-
nection of the heat dissipation channel and the elec-
trode, and as shown in Figs. 11A, 11B, 11C, and
11D, Fig. 11A is a schematic sectional view after
forming the encapsulation layer 73, Fig. 11Bis a top
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view of a single film layer of the reflective layer 71,
Fig. 11C is a top view of a single film layer of the
heat dissipation layer 72, and Fig. 11D is a top view
of a single film layer of the encapsulation layer 73;
and

step 5, manufacture of the connection pad layer 8 is
completed, the heat dissipation layer 72 directly fac-
ing the opening K is connected through the first en-
capsulation opening F1 and the second encapsula-
tion opening F2 of the encapsulation layer 73 to form
a heat dissipation channel, the corresponding elec-
trodes are connected to form an electrical connection
of the n and p electrodes of the LED, and as shown
in Fig. 12A, Fig. 12B, and Fig. 12C, Fig. 12A is a
schematic sectional view after forming the connec-
tion pad layer 8, Fig. 12B is a top view of a single
film layer of the connection pad layer 8, and Fig. 12C
is a top view of the overall light-emitting device, and
Fig. 12A may be a schematic sectional view of Fig.
12C along a dashed line E1F1.

[0064] In another possible implementation, the size of
the effective light-emitting region can be controlled by
adjusting the size of the third sub-opening of the passi-
vation layer 42, in this embodiment, the thickness of p-
GaN can be reduced, excessive lateral diffusion of cur-
rentin p-GaN is avoided, and the current enters the quan-
tum well as soon as possible; a via area of the third sub-
opening K3 of the passivation layer 42 is a landing area
of the landing electrode 6 and p-GaN, i.e. the effective
light-emitting region, wherein Fig. 13A is a schematic
sectional view after forming the connection pad layer 8,
Fig. 13B is a top view of the overall light-emitting device,
and Fig. 13A can be a schematic sectional view of Fig.
13B along a dashed line E2F2; and a specific manufac-
ture process for film layers may be similar to that in the
above embodiment, which will not be repeated in the em-
bodiments of the present disclosure.

[0065] Inanotherpossible embodiment, the area ofthe
second semiconductor layer 22 (p-GaN) is reduced by
etching, limiting the effective light-emitting region; in spe-
cific implementation, a situation that the quantum well
layer is etched, resulting in the formation of a structure
aligned with p-GaN can be avoided, and a situation that
if being aligned, a leakage channel is formed through a
lattice structure where the edges of p-GaN, the quantum
well, and n-GaN are damaged is avoided, thereby reduc-
ing the luminous efficiency of the LED, wherein Fig. 14A
is a schematic sectional view after forming the connection
pad layer 8, Fig. 14B is a top view of the overall light-
emitting device, and Fig. 14A can be a schematic sec-
tional view of Fig. 14B along a dashed line E3F3; and a
specific manufacture process for film layers may be sim-
ilar to that in the above embodiment, which will not be
repeated in the embodiments of the present disclosure.
[0066] In another possible embodiment, the connec-
tion pad layer 8 may also not be provided with the heat
dissipation pad 83, taking the addition of the third semi-
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1"

conductor layer (a current blocker, CB) to reduce an ef-
fective light-emitting area, and the manufacture of a cor-
responding heat dissipation channel of a driving back-
plane as an example, a structural schematic diagram of
the manufactured light-emitting device is specifically
shown in Figs. 15A, and 15B, wherein Fig. 15Ais a sche-
matic sectional view after forming the connection pad
layer 8, and Fig. 15B is a top view of the overall light-
emitting device, and Fig. 15A may be a schematic sec-
tional view of Fig. 15B along a dashed line E4F4; and a
specific manufacture process for film layers may be sim-
ilar to that in the above embodiment, which will not be
repeated in the embodiments of the present disclosure.
[0067] The beneficial effects of the embodiments of
the presentdisclosure are as follows: inthe embodiments
of the present disclosure, the side, facing away from the
light-emitting layer 3, of the second semiconductor layer
22 is provided with the barrier structure 4, the barrier
structure 4 is provided with the opening K for exposing
the second semiconductor layer 22, the orthographic pro-
jection of the opening K on the base substrate 1 is located
in the orthographic projection of the light-emitting layer
3 on the base substrate 1, and the area of the opening
K is smaller than that of the light-emitting layer 3, the
landing electrode 6 is in contact with the second semi-
conductor layer 22 through the opening K, the opening
K for exposing the second semiconductor layer 22 of the
barrier structure 4 forms an effective light-emitting region,
an area of the effective light-emitting region is smaller
than that of the original light-emitting layer 3, so that a
light-emitting region of the light-emitting device is re-
duced, the luminous efficiency of the light-emitting device
can be improved under the condition thatthe applied gray
scale voltage is the same, and the power consumption
of the light-emitting device is reduced on the basis of
maintaining the excellent display quality.

[0068] Although preferred embodiments of the present
disclosure have been described, those skilled in the art
can make additional changes and modifications to these
embodiments once they know the basic inventive con-
cepts. Therefore, the appended claims are intended to
be explained as including the preferred embodiments
and all changes and modifications falling within the scope
of the present disclosure.

[0069] It will be apparent to those skilled in the art that
various changes and modifications can be made to the
embodiments of the present disclosure without departing
from the spirit or scope of the embodiments of the present
disclosure. Thus, if these changes and modifications of
the embodiments of the present disclosure fall within the
scope of the claims of the present disclosure and their
equivalents, the present disclosure is also intended to
include these changes and modifications.

Claims

1. A light-emitting device, comprising: a base sub-
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strate, and at least one light-emitting structure on
one side of the base substrate; wherein the light-
emitting structure comprises:

a first semiconductor layer;

a light-emitting layer on a side, facing away from
the base substrate, of the first semiconductor
layer;

a second semiconductor layer on a side, facing
away from the first semiconductor layer, of the
light-emitting layer, wherein doping ions of the
second semiconductor layer and the first semi-
conductor layer are oppositely charged;

a barrier structure on a side, facing away from
the light-emitting layer, of the second semicon-
ductor layer, wherein the barrier structure is pro-
vided with an opening for exposing the second
semiconductor layer, an orthographic projection
of the opening on the base substrate is in an
orthographic projection ofthe light-emitting layer
on the base substrate, and an area of the open-
ing is smaller than an area of the light-emitting
layer; and

a landing electrode on a side, facing away from
the second semiconductor layer, of the barrier
structure, wherein the landing electrode is in
contact with the second semiconductor layer
through the opening.

The light-emitting device according to claim 1,
wherein an orthographic projection of the second
semiconductor layer on the base substrate and the
orthographic projection of the light-emitting layer on
the base substrate substantially coincide with each
other;

the barrier structure comprises a third semicon-
ductor layer and a passivation layer on a side,
facingaway from the second semiconductor lay-
er, of the third semiconductor layer, wherein
doping ions of the third semiconductor layer and
the second semiconductor layer are oppositely
charged; and the third semiconductor layer is
provided with a first sub-opening for exposing a
part of the second semiconductor layer, and the
passivation layer is provided with a second sub-
opening for exposing the third semiconductor
layer and the first sub-opening; and

the landing electrode is in contact with the sec-
ond semiconductor layer through the first sub-
opening of the third semiconductor layer.

The light-emitting device according to claim 1,
wherein an orthographic projection of the second
semiconductor layer on the base substrate and the
orthographic projection of the light-emitting layer on
the base substrate substantially coincide with each
other;
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the barrier structure comprises a passivation
layer; wherein the passivation layer is provided
with a third sub-opening for exposing a part of
the second semiconductor layer; and

the landing electrode is in contact with the sec-
ond semiconductor layer through the third sub-
opening of the passivation layer.

The light-emitting device according to claim 3,
wherein a thickness of the second semiconductor
layeris 2-4% of a thickness of the first semiconductor
layer.

The light-emitting device according to claim 1,
wherein an orthographic projection of the second
semiconductor layer on the base substrate is in the
orthographic projection of the light-emitting layer on
the base substrate, and an area of the orthographic
projection of the second semiconductor layer on the
base substrate is smaller than an area of the ortho-
graphic projection of the light-emitting layer on the
base substrate;

the barrier structure comprises a passivation
layer; wherein the passivation layer is provided
with a fourth sub-opening for exposing at least
part of the second semiconductor layer; and
the landing electrode is in contact with the sec-
ond semiconductor layer through the fourth sub-
opening of the passivation layer.

The light-emitting device according to claim 5,
wherein an orthographic projection of the fourth sub-
opening on the base substrate and the orthographic
projection of the second semiconductor layer on the
base substrate substantially coincide with each oth-
er.

The light-emitting device according to claim 6,
wherein an area of the second semiconductor layer
is one fifth to four fifths of an area of the light-emitting
layer.

The light-emitting device according to any one of
claims 1 to 7, wherein the light-emitting device com-
prises atleast two of the light-emitting structures con-
nected in series with each other; and

the light-emitting device further comprises an encap-
sulation layer on a side, facing away from the barrier
structure, of the landing electrode, and the at least
two light-emitting structures connected in series with
each other are integrally encapsulated by the encap-
sulation layer.

The light-emitting device according to claim 8,
wherein the light-emitting device comprises a first
light-emitting structure and a second light-emitting
structure which are connected in series with each
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other; and

the light-emitting device further comprises a bridge
electrode between the barrier structure and the land-
ing electrode; the first semiconductor layer of the first
light-emitting structure and the landing electrode of
the second light-emitting structure are electrically
connected by the bridge electrode.

The light-emitting device according to claim 9,
wherein the barrier structure at least comprises a
passivation layer; and

one end of the bridge electrode is electrically con-
nected with the first semiconductor layer of the first
light-emitting structure through a via hole penetrating
the passivation layer, and the other end of the bridge
electrode is in direct contact and electrically connect-
ed with the landing electrode of the second light-
emitting structure.

The light-emitting device according to claim 10, fur-
ther comprising a connection pad layer on a side,
facing away from the second semiconductor layer,
of the encapsulation layer, wherein the connection
pad layer comprises a first connection electrode pad
electrically connected with the landing electrode of
the first light-emitting structure, and a second con-
nection electrode pad electrically connected with the
first semiconductor layer of the second light-emitting
structure.

The light-emitting device according to claim 11,
wherein the landing electrode of the first light-emit-
ting structure comprises a first contact portion in con-
tact with the second semiconductor layer, afirstland-
ing portion, and a first connection portion connecting
the first contact portion and the first landing portion;
wherein an orthographic projection of the firstlanding
portion on the base substrate does not overlap with
the orthographic projection of the light-emitting layer
on the base substrate; the first connection electrode
pad is electrically connected with the first landing
portion through a via hole; and

the first semiconductor layer of the second light-emit-
ting structure is provided with an overlapping portion
which overlaps with the light-emitting layer, and an
extension portion extending from the overlapping
portion, and the second connection electrode pad is
electrically connected with the extension portion
through a via hole.

The light-emitting device according to claim 11, fur-
ther comprising a heat dissipation layer between the
encapsulation layer and the landing electrode;
wherein an orthographic projection of the heat dis-
sipation layer on the base substrate at least covers
an orthographic projection of the opening of the first
light-emitting structure on the base substrate, and
covers an orthographic projection of the opening of
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the second light-emitting structure on the base sub-
strate.

The light-emitting device according to claim 13,
wherein the connection pad layer further comprises
a heat dissipation pad which is in a conducting rela-
tionship with the heat dissipation layer, and an or-
thographic projection of the heat dissipation pad on
the base substrate at least covers the orthographic
projection of the opening of the first light-emitting
structure on the base substrate, and covers the or-
thographic projection of the opening of the second
light-emitting structure on the base substrate.

The light-emitting device according to claim 14,
wherein the encapsulation layer is provided with a
first encapsulation opening and a second encapsu-
lation opening; wherein an orthographic projection
of the first encapsulation opening on the base sub-
strate covers the orthographic projection of the open-
ing of the first light-emitting structure on the base
substrate, and an orthographic projection of the sec-
ond encapsulation opening on the base substrate
covers the orthographic projection of the opening of
the second light-emitting structure on the base sub-
strate; and

the heat dissipation pad is in contact with the thermal
dissipation layer through the first encapsulation
opening and the second encapsulation opening.

The light-emitting device according to claim 14,
wherein the heat dissipation pad comprises a first
heat dissipation pad covering the opening of the first
light-emitting structure, and a second heat dissipa-
tion pad covering the opening of the second light-
emitting structure, wherein the first heat dissipation
pad and the second heat dissipation pad are inte-
grally connected; and

a center of the first connection electrode pad, a cent-
er of the second connection electrode pad, a center
of the first heat dissipation pad, and a center of the
second heat dissipation pad enclose a rectangle;
and the center of the first connection electrode pad
and the center of the second connection electrode
pad are respectively located at two vertices on one
diagonal line of the rectangle, and the center of the
firstheat dissipation pad and the center of the second
heat dissipation pad are respectively located at two
vertices on the other diagonal line of the rectangle.

The light-emitting device according to claim 13,
wherein a reflective layer is arranged between the
heat dissipation layer and the landing electrode.

A light-emitting substrate, comprising a driving back-
plane and the light-emitting devices according to any
one of claims 1 to 17 disposed on one side of the
driving backplane.
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The light-emitting substrate according to claim 18,
wherein the driving backplane comprises driving
structures in one-to-one correspondence with the
light-emitting devices, wherein each of the driving
structures comprises afirst electrode, a second elec-
trode, and a heatdissipation electrode; wherein each
first electrode is in bound connection with the corre-
sponding first connection electrode pad, each sec-
ond electrode is in bound connection with the corre-
sponding second connection electrode pad, and
each heat dissipation electrode is in bound connec-
tion with the corresponding heat dissipation pad.

The light-emitting substrate according to claim 19,
wherein the driving backplane further comprises
heat dissipation connection electrodes, wherein the
heat dissipation electrodes of different driving struc-
tures are electrically connected to each other
through the heat dissipation connection electrodes.

A method for manufacturing a light-emitting device,
comprising:

forming a first semiconductor layer on one side
of a base substrate;

forming a light-emitting layer on the side, facing
away from the base substrate, of the first sem-
iconductor layer;

forming a second semiconductor layer on the
side, facing away from the first semiconductor
layer, of the light-emitting layer;

forming a barrier structure provided with an
opening for exposing the second semiconductor
layer on the side, facing away from the light-
emitting layer, of the second semiconductor lay-
er, wherein an orthographic projection of the
opening on the base substrate is located in an
orthographic projection of the light-emitting layer
on the base substrate, and an area of the open-
ing is smaller than an area of the light-emitting
layer; and

forming a landing electrode on the side, facing
away from the second semiconductor layer, of
the barrier structure such that the landing elec-
trode is in contact with the second semiconduc-
tor layer through the opening.

The manufacturing method according to claim 21,
wherein the forming the barrier structure provided
with the opening for exposing the second semicon-
ductor layer on the side, facing away from the light-
emitting layer, of the second semiconductor layer
comprises:

forming a third semiconductor layer on the side,
facing away from the light-emitting layer, of the
second semiconductor layer, wherein doping
ions of the third semiconductor layer and the
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second semiconductor layer are oppositely
charged;

patterning the third semiconductor layer to form
a first sub-opening for exposing a part of the
second semiconductor layer; and

forming a passivation layer provided with a sec-
ond sub-opening on the side, facing away from
the second semiconductor layer, of the third
semiconductor layer, wherein the second sub-
opening exposes the third semiconductor layer
and the first sub-opening.

The manufacturing method according to claim 21,
wherein the forming the barrier structure provided
with the opening for exposing the second semicon-
ductor layer on the side, facing away from the light-
emitting layer, of the second semiconductor layer
comprises:

forming a passivation layer on the side, facing
away from the light-emitting layer, of the second
semiconductor layer; and

patterning the passivation layer to form a third
sub-opening for exposing a part of the second
semiconductor layer such that the landing elec-
trode is in contact with the second semiconduc-
tor layer through the third sub-opening.

The manufacturing method according to claim 21,
wherein the forming the second semiconductor layer
on the side, facing away from the first semiconductor
layer, of the light-emitting layer comprises: forming
a second semiconductor layer of which an ortho-
graphic projection on the base substrate is in the
orthographic projection of the light-emitting layer on
the base substrate on the side, facing away from the
first semiconductor layer, of the light-emitting layer,
and an area of the orthographic projection of the sec-
ond semiconductor layer on the base substrate is
smaller than an area of the orthographic projection
of the light-emitting layer on the base substrate; and
the forming the barrier structure provided with the
opening for exposing the second semiconductor lay-
er on the side, facing away from the light-emitting
layer, of the second semiconductor layer comprises:

forming a passivation layer on the side, facing
away from the light-emitting layer, of the second
semiconductor layer; and

patterning the passivation layer to form a fourth
sub-opening for exposing the second semicon-
ductor layer such that the landing electrode is in
contact with the second semiconductor layer
through the fourth sub-opening, wherein an ortho-
graphic projection of the fourth sub-opening on the
base substrate and the orthographic projection of
the second semiconductor layer on the base sub-
strate substantially coincide with each other.
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