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least partially overlaps with an orthographic projection of
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Description

RELATED APPLICATION(s)

[0001] The present application claims the benefit of
Chinese Patent Application No. 201710516966.4, filed
on June 29, 2017, the entire disclosure of which is incor-
porated herein by reference.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of dis-
play technology, and discloses specifically an organic
electroluminescence display panel, a fabricating method
thereof, and a display device.

BACKGROUND

[0003] Inaconventionaldisplay panel, the display area
is generally located in the middle of panel, and the gate
driving circuit is located near the frame of panel. In this
way, adverse effects on the display area due to the gate
driving circuit are avoided. However, such an arrange-
ment of gate driving circuit at the frame tends to result in
display panels and subsequent display products with wid-
er frames.

[0004] Therefore, with the increasing popularity of nar-
row frames and even frameless designs, it has been pro-
posed to move the gate driving circuit from the frame
area to the display area, for example, into the pixel area,
so as to narrow down and even eliminate the frame. How-
ever, in a specific implementation, it is extremely difficult
to dispose a gate driving circuit in the display. For OLED
products, especially high-resolution OLED products, itis
very difficult to dispose further the gate driving circuit in
a limited display area, since the complicated pixel driving
circuit has been disposed in the same display area.

SUMMARY

[0005] According to an aspect of the present disclo-
sure, an embodiment provides an organic electrolumi-
nescence display panel. The organic electrolumines-
cence display panel comprises: a base substrate having
a display area; a gate driving circuit and a plurality of
pixel driving circuits located in the display area; and a
plurality of top emission type of light-emitting units locat-
ed in the display area. Further, in the above organic elec-
troluminescence display panel, an orthographic projec-
tion of the gate driving circuit on the base substrate at
least partially overlaps with an orthographic projection of
the plurality of top emission type of light-emitting units on
the base substrate.

[0006] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
orthogonal projection of the gate driving circuit on the
base substrate does not overlap with an orthogonal pro-
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jection of the plurality of pixel driving circuits on the base
substrate.

[0007] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, each
of the top emission type of light-emitting units comprises
an anode, a light-emitting layer and a cathode that are
sequentially stacked, wherein the anode is connected to
a respective pixel driving circuit.

[0008] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
anode of each of the top emission type of light-emitting
units is connected to a respective pixel driving circuit by
a connection line.

[0009] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
connection line is located between a first film layer where
the respective top emission type of light-emitting unit is
located and a second film layer where the respective pixel
driving circuit is located.

[0010] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
gate driving circuit is located at an edge of the display
area of the base substrate.

[0011] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
gate driving circuit comprises a gate sub-driving circuit
located at an edge of the display area of the base sub-
strate. Alternatively, in other implementations, the gate
driving circuit comprises a first gate sub-driving circuit
and a second gate sub-driving circuitlocated respectively
at two opposite edges of the display area of the base
substrate.

[0012] According to a possible implementation, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
gate driving circuit is located between two adjacent pixel
driving circuits.

[0013] According to another aspect of the present dis-
closure, an embodiment further provides a display de-
vice, comprising the above organic electroluminescence
display panel according to embodiments of the present
disclosure.

[0014] According to yet another aspect of the present
disclosure, an embodiment further provides a fabricating
method for the above organic electroluminescence dis-
play panel. The fabricating method comprises steps of:
fabricating a gate driving circuit and a plurality of pixel
driving circuits in a display area of a base substrate,
wherein an orthogonal projection of the gate driving cir-
cuit on the base substrate does not overlap with an or-
thogonal projection of the plurality of pixel driving circuits
on the base substrate; and fabricating further a plurality
of top emission type of light-emitting units in the display
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area of the base substrate, wherein the plurality of top
emission type of light-emitting units at least partially cover
the plurality of pixel driving circuits and the gate driving
circuit, and an orthographic projection of the gate driving
circuit on the base substrate at least partially overlaps
with an orthographic projection of the plurality of top emis-
sion type of light-emitting units on the substrate.

[0015] According to a possible implementation, in an
embodiment of the present disclosure, the fabricating
method for the above organic electroluminescence dis-
play panel also comprises steps of: after fabricating the
gate driving circuit and the plurality of pixel driving circuits
in the display area of the base substrate, and before fab-
ricating further the plurality of top emission type of light-
emitting units in the display area of the base substrate,
fabricating connection lines, wherein the connectionlines
are configured to connect respectively an anode of each
of the top emission type of light-emitting units to a re-
spective pixel driving circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic structural diagram of a display
panel according to a conventional approach;

Fig. 2is a schematic diagram showing a circuit struc-
ture of a shift register in the display panel of Fig. 1;

Fig. 3is a schematic diagram showing a circuit struc-
ture of a shift register located in a display area ac-
cording to another conventional approach;

Figs. 4-6 are respectively schematic structural dia-
grams of organic electroluminescence display pan-
els according to embodiments of the present disclo-
sure; and

Fig. 7 schematically shows a simplified cross-sec-
tional view of a hierarchical relationship between a
connection line, a top emission type of light-emitting
unit, and a pixel driving circuit in an organic electro-
luminescence display panel according to an embod-
iment of the present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0017] Specificimplementations of the organic electro-
luminescence display panel, the fabricating method
thereof and the display device provided by embodiments
of the present disclosure will be described in detail below
with reference to the accompanying drawings.

[0018] It should be noted that the thickness and shape
of various film layers in the drawings do not represent
any real proportion in the organic electroluminescence
display panel, and are merely intended to illustrate the
present disclosure.
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[0019] Asshownin Fig. 1, according to a conventional
approach, a gate line 01, a data line 02, and a pixel unit
03 are disposed in a display area A of a display panel,
wherein the pixel unit is disposed in an area defined by
the gate line 01 and the data line 02. Also, a gate driving
circuit for driving the gate line 01 is provided at the left
and right frames. Specifically, the gate driving circuit con-
sists of a plurality of cascaded shift registers, wherein
each shift register is composed of at least four switching
transistors T1, T2, T3, and T4, and a circuit structure
diagram thereof is shown in Fig. 2.

[0020] As mentioned above, for the purpose of narrow-
ing down the frame of display panel and even realizing
a frameless design, it has been proposed to use the ap-
proach as shown in Fig. 3, in which the gate driving circuit
that was located otherwise in the frame area is moved
now to the pixel area. In this way, the space for disposing
the gate driving circuit at the frame is eliminated, thereby
realizing an ultra-narrow frame or even a frameless de-
sign. However, in actual operations, it is difficult to dis-
pose agate driving circuitin the display area. In particular,
for OLED products, the difficulty is further increased, be-
cause in OLED products, especially in high-resolution
OLED products, complex pixel circuits have already been
disposed in the size-limited display area.

[0021] According to an embodiment of the present dis-
closure, an organic electroluminescence display panel
is provided. As shown in Figs. 4-6, the organic electro-
luminescence display panel comprises: a base substrate
100; a plurality of pixel driving circuits 200 and a gate
driving circuit 300 disposed in the display area A of the
base substrate 100; and a plurality of top emission type
of light-emitting units 400 disposed in the display area A
of the base substrate 100 and covering the plurality of
pixel driving circuits 200 and the gate driving circuit 300.
Further, an orthographic projection of the gate driving
circuit 300 on the base substrate 100 does not overlap
with an orthographic projection of the plurality of pixel
driving circuits 200 on the base substrate 100. Besides,
the orthographic projection of the gate driving circuit 300
on the base substrate 100 at least partially overlaps with
an orthographic projection of the plurality of top emission
type of light-emitting units 400 on the base substrate 100.
[0022] Specifically, in the above organic electrolumi-
nescence display panel provided by an embodiment of
the present disclosure, the gate driving circuit 300 and
the pixel driving circuits 200 are simultaneously disposed
in the display area A of the base substrate 100, and also
it is ensured that the orthographic projection of the gate
driving circuit 300 on the base substrate 100 does not
overlap with the orthographic projection of the pixel driv-
ing circuits 200 on the base substrate 100. That is, the
switching transistors in the gate driving circuit 300 are
not disposed inside the pixel driving circuit 200 as in Fig.
3, and thus will not occupy the wiring space of the pixel
driving circuit 200. Therefore, it is ensured that both of
the gate driving circuit 300 and the pixel driving circuit
200 have sufficient wiring spaces in the display area.
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[0023] Meanwhile, in the above organic electrolumi-
nescence display panel provided by an embodiment of
the present disclosure, a plurality of top emission type of
light-emitting units 400, which is covering the pixel driving
circuits 200 and the gate driving circuit 300, are further
disposed in the display area A of the base substrate 100.
In such a case, according to an embodiment of the
present disclosure, the area occupied by each of the top
emission type of light-emitting units is increased as com-
pared with the conventional pixel unit (corresponding to
the top emission type of light-emitting unit 400). Specif-
ically, in the conventional approach, one of the top emis-
sion type of light-emitting units 400 only overlaps with
one of the pixel driving circuits 200. That is, the conven-
tional top emission type of light-emitting unit 400 is dis-
posed in a region defined by the gate line and the data
line. However, according to an embodiment of the
present disclosure, the gate driving circuit 300 has an
overlapping region with the top emission type of light-
emitting units 400 in the display area A. That s, according
to an embodiment of the present disclosure, the top emis-
sion type of light-emitting units 400 may span over the
data lines, thereby ensuring that all circuits in the display
area A are covered by the top emission type of light-
emitting units 400. In this way, it is ensured that both of
the gate driving circuit 300 and the pixel driving circuits
200 have sufficient wiring spaces in the display area A,
thereby eliminating the need for arranging the gate driv-
ing circuit 300 at the frame, and thus realizing an ultra-
narrow frame or even a frameless design.

[0024] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, each
of the top emission type of light-emitting units 400 com-
prises generally an anode, a light-emitting layer, and a
cathode that are sequentially stacked, wherein the anode
is connected to a respective pixel driving circuit 200. In
order to ensure light emission from the cathode side of
each of the top emission type of light-emitting units 400,
itisrequired thatthe cathode is made of light transmissive
material. However, the anode may be generally fabricat-
ed by an opaque metal, or a reflective layer can be fab-
ricated separately under atransparentanode. In addition,
the top emission type of light-emitting unit400 may further
comprise a functional film layer, such as an electron
transport layer, a hole transport layer, an electron block-
ing layer, and a hole blocking layer, and the present dis-
closure is not limited in this regard.

[0025] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, in
order to ensure that light-emitting regions are distributed
uniformly in the display area A, as shown in Figs. 4-6,
anodes of each of the top emission type of light-emitting
units 400 may be distributed uniformly in the display area
A of the base substrate 100. That is, intervals between
anodes of the top emission type of light-emitting units
400 keep the same.
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[0026] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, in
order to ensure that light-emitting regions are distributed
uniformly in the display area A, as shown in Figs. 4-6,
anodes of the top emission type of light-emitting units
400 can be configured to be the same in shape and size.
Alternatively, when each of the top emission type of light-
emitting units 400 is fabricated using a single color light-
emitting layer, the light-emitting efficiency may be differ-
ent depending on the material of the light-emitting layer
in each of the top emission type of light-emitting units
400. Therefore, in a specific embodiment, it is also pos-
sible to set the area occupied by the light-emitting layer
and the anode in each of the top emission type of light-
emitting units 400 based on the light-emitting efficiency.
That is, the area occupied by the top emission type of
light-emitting unit 400 having high light-emitting efficien-
cy is relatively small, and the area occupied by the top
emission type of light-emitting unit 400 having low light-
emitting efficiency is relatively large.

[0027] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, ad-
vantageously, as shownin Figs. 4-6, each of the top emis-
sion type of light-emitting units 400 is corresponding to
a respective one of the pixel driving circuits 200, so as
to drive the top emission type of light-emitting units 400
in a better way to emit light. That is, one pixel driving
circuit 200 drives one of the top emission type of light-
emitting units 400 to emit light. Itis of course not excluded
that one pixel driving circuit 200 drives a plurality of top
emission type of light-emitting units 400 to emit light. In
this case, since the area occupied by the top emission
type of light-emitting unit 400 is increased, there may be
a case where the top emission type of light-emitting unit
400 and its respective pixel driving circuit 200 do not di-
rectly overlap with each other. That is, for example, re-
ferring to Fig. 4, the top emission type of light-emitting
units 400 in the leftmost column has an overlapping re-
gion only with the gate driving circuit 300. In view of
above, as shown in Figs. 4-6, anodes of each of the top
emission type of light-emitting units 400 need to be con-
nected to their respective pixel driving circuits 200 by
respective connection lines 500.

[0028] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
connection lines 500 may be disposed in an existing con-
ductive filmlayer, forexample, disposed in the same layer
as the gate lines, so as to reduce process steps. How-
ever, this will increase the complexity for wiring in the
film. In view of above, advantageously, in the above or-
ganic electroluminescence display panel provided by an
embodiment of the present disclosure, the connection
lines 500 can be provided as a separate film layer. For
example, referring to Fig. 7, which is a schematic diagram
showing a hierarchical relationship between a connec-
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tion line 500, a top emission type of light-emitting unit
400, and a pixel driving circuit 200 in an organic electro-
luminescence display panel according to an embodiment
ofthe presentdisclosure. Specifically, the connectionline
500 may be disposed between a first film layer 400’ where
the top emission type of light-emitting unit 400 is located
and a second film layer 200’ where the pixel driving circuit
200is located. This means thatin the above embodiment,
the film layers to be patterned in the fabricating process
of the organic electroluminescence display panel are re-
spectively: active layer—gate insulating layer—gate met-
al layer—interlayer insulating layer—source-drain metal
layer—planarization layer—anode—pixel defining lay-
er—spacer layer. In contrast, for the organic electrolumi-
nescence display panel provided by embodiments of the
present disclosure, two additional film layers are needed
in the fabricating process. That is, the film layers will
change to be respectively: active layer—gate insulating
layer—gate metal layer—interlayer insulating layer—
source-drain metal layer—insulating layer—connection
line layer—planarization layer—anode—pixel defining
layer—spacer layer.

[0029] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, the
specific position for the gate driving circuit 300 in the dis-
play area A of the base substrate 100 is not limited, which
may be determined based on the actual size ofthe display
panel. For example, as shown in Fig. 4, the gate driving
circuit 300 may be disposed at an edge of the display
area A of the base substrate 100. Moreover, in the above
organic electroluminescence display panel provided by
an embodiment of the present disclosure, as shown in
Fig. 4, the gate driving circuit 300 may comprise two gate
sub-driving circuits, which are respectively disposed at
two opposite edges of the display area of the base sub-
strate 100, so as to achieve bilateral driving. In this way,
problems such as signal delay in a large-sized panel can
be alleviated. Of course, alternatively, the gate driving
circuit 300 may be disposed only at any edge of the dis-
play area A.

[0030] According to a specific embodiment, in the
above organic electroluminescence display panel pro-
vided by an embodiment of the present disclosure, as
shown in Fig. 5, the gate driving circuit 300 may be dis-
posed at a position between two adjacent pixel driving
circuits 200. Forexample, in Fig. 5, the gate driving circuit
300 is disposed at an intermediate position of the display
area A. Therefore, driving signals can be supplied at the
same time to the gate lines at both sides, thereby con-
tributing to a reduction of signal delay.

[0031] Obviously, the above content is merely for illus-
trating how to dispose the gate driving circuit 300 in the
display area A of the above organic electroluminescence
display panel provided by embodiments of the present
disclosure, and the presentdisclosure is not limited there-
to. For example, as shown in Fig. 6, a plurality of gate
sub-driving circuits may be simultaneously disposed at
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edge and intermediate position of the display area A, and
they constitute together the gate driving circuit 300. Of
course, the present disclosure is in no way limited in this
respect.

[0032] Based on the same concept, embodiments of
the present disclosure also provide a display device,
comprising the organic electroluminescence display pan-
el according to any of the above embodiments of the
present disclosure. The display device can be any prod-
ucts or components having a display function, such as a
mobile phone, a tablet computer, a television set, a dis-
play, a notebook computer, a digital photo frame, a nav-
igator, and the like. For specific implementations of the
display device, reference may be made to the embodi-
ments of the above organic electroluminescence display
panel, and the repeated description is omitted herein.
[0033] Based on the same concept, embodiments of
the present disclosure also provide a fabricating method
forthe above organic electroluminescence display panel.
The fabricating method comprises the steps of: fabricat-
ing a gate driving circuit and a plurality of pixel driving
circuits in a display area of a base substrate, wherein an
orthogonal projection of the gate driving circuit on the
base substrate does not overlap with an orthogonal pro-
jection of the plurality of pixel driving circuits on the base
substrate; and fabricating further a plurality of top emis-
sion type of light-emitting units in the display area of the
base substrate, wherein the plurality of top emission type
of light-emitting units at least partially cover the plurality
of pixel driving circuits and the gate driving circuit, and
an orthographic projection of the gate driving circuit on
the base substrate at least partially overlaps with an or-
thographic projection of the plurality of top emission type
of light-emitting units on the base substrate.

[0034] According to a specific embodiment, the above
fabricating method provided by embodiments of the
present disclosure may also comprise the following op-
tional steps: after fabricating the gate driving circuit and
the plurality of pixel driving circuits in the display area of
the base substrate, and before fabricating further the plu-
rality of top emission type of light-emitting units in the
display area of the base substrate, fabricating connection
lines for connecting an anode of each of the top emission
type of light-emitting units to a respective pixel driving
circuit.

[0035] For example, in the fabricating method for the
organic electroluminescence display panel provided by
embodiments of the present disclosure, the film layers
to be patterned are respectively: active layer—gate in-
sulating layer—gate metal layer—interlayer insulating
layer—source-drain metal layer —insulating layer—con-
nection line layer—planarization layer—anode—pixel
defining layer—spacer layer. The above is merely an ex-
ample in which a driving circuit is constituted by a top
gate transistor. Of course, according to a specific em-
bodiment, the driving circuit can also be fabricated by a
bottom gate transistor, which is not limited herein.
[0036] Embodiments of the present disclosure provide
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an organic electroluminescence display panel, a fabri-
cating method thereof, and a display device. Specifically,
in the above organic electroluminescence display panel,
the gate driving circuit and the pixel driving circuits are
simultaneously disposed in the display area of the base
substrate. Further, itis also ensured that the orthographic
projection of the gate driving circuit on the base substrate
does not overlap with the orthographic projection of the
pixel driving circuits on the base substrate, thereby pro-
viding sufficient wiring spaces for both of the gate driving
circuit and the pixel driving circuits in the display area.
Further, a plurality of top emission type of light-emitting
units at least partially covering the pixel driving circuits
and the gate driving circuit are further provided in the
display area of the base substrate. Therefore, the area
occupied by each of the top emission type of light-emitting
units is increased. Those skilled in the art should readily
contemplate that in a conventional display panel, one of
the top emission type of light-emitting units overlaps only
with one of the pixel driving circuits. However, by contrast,
in embodiments of the present disclosure, the gate driv-
ing circuit in the display area has an overlapping region
with the top emission type of light-emitting units, thereby
ensuring that all circuits in the display area are covered
by the top emission type of light-emitting units. In this
way, it is ensured that there are sufficient wiring spaces
for the gate driving circuit and the pixel driving circuits in
the display area, thereby eliminating the need to provide
the gate driving circuit at the frame, and achieving an
ultra-narrow frame or even a frameless design.

[0037] In all the descriptions herein, the expression of
"orthographic projection of A on a base substrate" refers
to a projection of A onto the base substrate in a direction
perpendicular to the base substrate, which should be
readily appreciated by those skilled in the art.

[0038] Apparently, the person skilled in the art may
make various alterations and variations to the present
disclosure without departing the spirit and scope of the
present disclosure. As such, provided that these modifi-
cations and variations of the present disclosure pertain
to the scope of the claims of the present disclosure and
their equivalents, the present disclosure is intended to
embrace these alterations and variations.

Claims

1. Anorganic electroluminescence display panel, com-
prising:

a base substrate having a display area;

a gate driving circuit and a plurality of pixel driv-
ing circuits located in the display area; and

a plurality of top emission type of light-emitting
units located in the display area, wherein

an orthographic projection of the gate driving cir-
cuit on the base substrate at least partially over-
laps with an orthographic projection of the plu-
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10.

1.

rality of top emission type of light-emitting units
on the base substrate.

The organic electroluminescence display panel ac-
cording to claim 1, wherein

the orthogonal projection of the gate driving circuit
on the base substrate does not overlap with an or-
thogonal projection of the plurality of pixel driving
circuits on the base substrate.

The organic electroluminescence display panel ac-
cording to claim 1, wherein

the gate driving circuit is located at an edge of the
display area.

The organic electroluminescence display panel ac-
cording to claim 1, wherein

the gate driving circuit comprises a gate sub-driving
circuit located at an edge of the display area.

The organic electroluminescence display panel ac-
cording to claim 1, wherein

the gate driving circuit comprises a first gate sub-
driving circuit and a second gate sub-driving circuit
located respectively at two opposite edges of the dis-
play area.

The organic electroluminescence display panel ac-
cording to claim 1, wherein

the gate driving circuit is located between two adja-
cent pixel driving circuits.

The organic electroluminescence display panel ac-
cording to claim 1, wherein

each of the top emission type of light-emitting units
comprises an anode, a light-emitting layer and a
cathode that are sequentially stacked, wherein the
anode is connected to a respective pixel driving cir-
cuits.

The organic electroluminescence display panel ac-
cording to claim 7, wherein

the anode of each of the top emission type of light-
emitting units is connected to the respective pixel
driving circuits by a connection line.

The organic electroluminescence display panel ac-
cording to claim 8, wherein

the connection line is located between a first film
layer where the respective top emission type of light-
emitting unitis located and a second film layer where
the respective pixel driving circuit is located.

A display device comprising the organic electrolumi-
nescence display panel according to any of claims

1-9.

A fabricating method for the organic electrolumines-
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cence display panel according to any of claims 1-9,
comprising:

fabricating a gate driving circuit and a plurality
of pixel driving circuits in adisplay areaofabase %
substrate, wherein an orthogonal projection of
the gate driving circuit on the base substrate
does not overlap with an orthogonal projection
of the plurality of pixel driving circuits onthe base
substrate; and 10
fabricating further a plurality of top emission type
oflight-emitting unitsin the display area, wherein
the plurality of top emission type of light-emitting
units at least partially cover the plurality of pixel
driving circuits and the gate driving circuit, and 75
the orthographic projection of the gate driving
circuit on the base substrate at least partially
overlaps with an orthographic projection of the
plurality of top emission type of light-emitting
units on the base substrate. 20

12. Thefabricating method according to claim 11, further
comprising:
after fabricating the gate driving circuit and the plu-
rality of pixel driving circuits in the display area ofthe 25
base substrate, and before fabricating further the
plurality of top emission type of light-emitting units
in the display area, fabricating connection lines,
wherein the connection lines are configured to con-
nect respectively an anode of each of the top emis- 30
sion type of light-emitting units to a respective pixel
driving circuit.
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