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(54) WIRING STRUCTURE AND PREPARATION METHOD THEREFOR, OLED ARRAY SUBSTRATE 
AND DISPLAY DEVICE

(57) A wiring structure and a manufacture method
thereof, an organic light-emitting diode (OLED) array
substrate and a display device are provided, the wiring
structure (100) includes: a base substrate (101, 201), the
base substrate (101, 201) includes a first surface (102)
and a second surface (103) which are opposite to each
other; a first conductive pattern (104) arranged on the
first surface (102) of the base substrate (101, 201) and
a second conductive pattern (105) arranged on the sec-
ond surface (103) of the base substrate (101, 201);

wherein the first conductive pattern (104) is connected
with the second conductive pattern (105) through a via
hole pattern (106) penetrating through the base substrate
(101, 201); the first conductive pattern (104) and the sec-
ond conductive pattern (105) can reduce the resistance
of the first conductive pattern (104) by connecting
through the via hole pattern (106) of the base substrate
(101, 201). In the case that the wiring structure (100) is
applied to the organic light-emitting diode (OLED) array
substrate, the display uniformity can be improved.
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Description

[0001] The present application claims the priority of the
Chinese Patent Application No. 201710650543.1 filed on
August 2, 2017, which is incorporated herein by refer-
ence as part of the disclosure of the present application.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate
to a wiring structure and a manufacture method of the
wiring structure, an organic light-emitting diode (OLED)
array substrate and a display device.

BACKGROUND

[0003] An organic light-emitting diode (OLED) is a de-
vice that emits light by electro-exciting fluorescent organ-
ic compounds or phosphor organic compounds. The or-
ganic light-emitting diode (OLED) is considered to have
great application prospects in the field of display due to
its advantages of self-luminescence, all-solid-state, wide
viewing angle and fast response. The organic light-emit-
ting diode (OLED) has been widely used in mobile
phones, digital cameras, personal digital assistants
(PDAs) and laptops.
[0004] The organic light-emitting diode (OLED) array
substrate comprises a plurality of pixel units, each of the
pixel units comprises a switching transistor, a driving
transistor and an OLED display device. The OLED is a
current-driven light-emitting device, which mainly com-
prises an anode, a cathode and an organic material func-
tional layer. The main working principle of the OLED is
that: under an electric field formed between the anode
and the cathode, the organic material functional layer
emits light due to carriers injection and recombination.
The driving transistor connected to the anode or the cath-
ode of OLED plays a role of limiting current, in a case
that a resistivity of the electrode material of the driving
transistor is too large or a resistance of a power line is
too large, a great voltage drop or a great voltage rising
is prone to be occurred, which makes different influences
on the pixel units at different positions, and makes ad-
versely influence on the uniformity of display.

SUMMARY

[0005] At least one embodiment of the present disclo-
sure provides a wiring structure, and the wiring structure
comprises: a base substrate, the base substrate com-
prises a first surface and a second surface which are
opposite to each other; a first conductive pattern ar-
ranged on the first surface of the base substrate and a
second conductive pattern arranged on the second sur-
face of the base substrate; and the first conductive pat-
tern is connected with the second conductive pattern
through a via hole pattern penetrating through the base
substrate.

[0006] For example, in the wiring structure provided by
at least one embodiment of the present disclosure, the
second conductive pattern comprises a plurality of sec-
ond sub-conductive patterns spaced apart from each oth-
er, the via hole pattern comprises a plurality of via holes,
and the first conductive pattern is connected with each
of the second sub-conductive patterns through the via
holes respectively.
[0007] For example, in the wiring structure provided by
at least one embodiment of the present disclosure, the
via holes are arranged at equal interval.
[0008] For example, in the wiring structure provided by
at least one embodiment of the present disclosure, each
of the second sub-conductive patterns has a structure in
a grid shape.
[0009] At least one embodiment of the present disclo-
sure further provides an organic light-emitting diode
(OLED) array substrate, and the organic light-emitting
diode (OLED) array substrate comprises any one of the
above mentioned wiring structures.
[0010] For example, in the organic light-emitting diode
(OLED) array substrate provided by at least one embod-
iment of the present disclosure, both the first conductive
pattern and the second conductive pattern are configured
as power lines of the OLED array substrate.
[0011] For example, in the organic light-emitting diode
(OLED) array substrate provided by at least one embod-
iment of the present disclosure, the OLED array substrate
comprises pixel structures which are arranged in an ar-
ray, and each of the pixel structures is connected with
the first conductive pattern.
[0012] At least one embodiment of the present disclo-
sure further provides a display device, and the display
device comprises any one of the above mentioned or-
ganic light-emitting diode (OLED) array substrates.
[0013] For example, the display device provided by at
least one embodiment of the present disclosure further
comprises a driving circuit, the first conductive pattern is
connected to the driving circuit, and the plurality of the
second sub-conductive patterns are connected to the
driving circuit respectively.
[0014] At least one embodiment of the present disclo-
sure further provides a manufacture method of the wiring
structure, and the manufacture method comprises: pro-
viding a base substrate; forming a via hole pattern pen-
etrating through the base substrate; forming a first con-
ductive pattern on a first surface of the base substrate;
and forming a second conductive pattern on a second
surface of the base substrate; and the first conductive
pattern is connected with the second conductive pattern
through the via hole pattern.
[0015] For example, in the manufacture method pro-
vided by at least one embodiment of the present disclo-
sure, the via hole pattern is formed by a laser irradiation
method.
[0016] For example, the manufacture method provided
by at least one embodiment of the present disclosure
comprises: forming the via hole pattern penetrating
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through the base substrate firstly, and then forming the
first conductive pattern on the first surface of the base
substrate.
[0017] For example, the manufacture method provided
by at least one embodiment of the present disclosure
comprises: forming the first conductive pattern on the
first surface of the base substrate firstly, and then forming
the via hole pattern penetrating through the base sub-
strate.
[0018] For example, in the manufacture method pro-
vided by at least one embodiment of the present disclo-
sure, forming the via hole pattern comprises forming a
plurality of via holes.
[0019] For example, in the manufacture method pro-
vided by at least one embodiment of the present disclo-
sure, the second conductive pattern comprises a plurality
of second sub-conductive patterns spaced apart from
each other, and the first conductive pattern is connected
with each of the second sub-conductive patterns through
the via holes respectively.
[0020] For example, in the manufacture method pro-
vided by at least one embodiment of the present disclo-
sure, the via holes are arranged at equal interval.
[0021] For example, in the manufacture method pro-
vided by at least one embodiment of the present disclo-
sure, each of the second sub-conductive patterns has a
structure in a grid shape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to clearly illustrate the technical solution
of the embodiments of the disclosure, the drawings of
the embodiments will be briefly described. It is apparent
that the described drawings are only related to some em-
bodiments of the disclosure and thus are not limitative of
the disclosure.

Fig. 1A and Fig. 1B are schematic diagrams of a
sectional structure of a wiring structure provided by
an embodiment of the present disclosure;
Fig. 2 is a partial structure schematic diagram of a
wiring structure comprising a first surface provided
by an embodiment of the present disclosure;
Fig. 3 is another partial structure schematic diagram
of a wiring structure comprising a first surface pro-
vided by embodiment of the present disclosure;
Fig. 4 is a partial structure schematic diagram of a
wiring structure comprising a second surface provid-
ed by an embodiment of the present disclosure;
Fig. 5 is another partial structure schematic diagram
of a wiring structure comprising a second surface
provided by an embodiment of the present disclo-
sure;
Fig. 6 is a schematic diagram of a planar structure
of an organic light-emitting diode (OLED) array sub-
strate provided by an embodiment of the present dis-
closure;
Fig. 7A and Fig. 7B are schematic diagrams of a

2T1C pixel circuit provided by an embodiment of the
present disclosure; and
Fig. 8 is a flowchart of a manufacture method of a
wiring structure provided by an embodiment of the
present disclosure.

Reference numerals:

[0023] 100 - wiring structure; 101, 201 - base substrate;
102 - first surface; 103 - second surface; 104 - first con-
ductive pattern; 105 - second conductive pattern; 1051,
1051a, 1051b, 1051c, 1051d - second sub-conductive
pattern; 106 - via hole pattern; 1061 - via hole; 110 -
driving circuit layer; 202 - power line; 203 - gate line; 204
- data line; 205 - pixel structure; 206 - switching transistor;
207 - driving transistor; 208 - OLED device; 210 - first via
hole structure.

DETAILED DESCRIPTION

[0024] In order to make objects, technical details and
advantages of embodiments of the disclosure clear, the
technical solutions of the embodiments will be described
in a clearly and fully understandable way in connection
with the related drawings. It is apparent that the described
embodiments are just a part but not all of the embodi-
ments of the disclosure. Based on the described embod-
iments herein, those skilled in the art can obtain, without
any inventive work, other embodiment(s) which should
be within the scope of the disclosure.
[0025] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the present invention belongs. The terms "first,"
"second," etc., which are used in the description and
claims of the present application, are not intended to in-
dicate any sequence, amount or importance, but distin-
guish various components. The terms "comprises,"
"comprising," "includes," "including," etc., are intended
to specify that the elements or the objects stated before
these terms encompass the elements or the objects listed
after these terms as well as equivalents thereof, but do
not exclude other elements or objects. The phrases "con-
nect", "connected", etc., are not intended to define a
physical connection or mechanical connection, but may
include an electrical connection which is direct or indirect.
The terms "on," "under," "right," "left" and the like are only
used to indicate relative position relationship, and when
the position of an object is described as being changed,
the relative position relationship may be changed accord-
ingly.
[0026] In actual products, a size of a wiring structure
and sizes of patterns in an OLED array substrate in em-
bodiments of the present disclosure are usually in a mi-
cron scale or a smaller scale. For clarity, the sizes of the
structures in drawings of the embodiments of the present
disclosure are enlarged, unless specified stated, the siz-
es and proportions in the drawings do not represent ac-
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tual sizes and proportions.
[0027] Inventors of the present disclosure find that in
the current OLED array substrate structure, VDD lines
or VSS lines have resistance. In a case that a current
passes through the VDD lines or the VSS lines, a voltage
drop on the VDD lines or a voltage rising on the VSS
lines makes influence on the luminous current, which
leads to a certain difference in the signal amplitude of
the VDD lines or the VSS lines. Considering that the char-
acteristics of thin film transistors (TFTs) are not ideal (cur-
rent in a saturation region is not only related to Vgs, but
also related to Vds), the voltage drop on the VDD lines
or the voltage rising on the VSS lines affects the Vds.
Therefore, the currents output from OLED sub-pixels at
different positions vary with the change of VDD voltage
or VSS voltage, which results in the uniformity of display.
Therefore, the resistance of VDD lines and the VSS lines
require to be reduced as much as possible, so as to re-
duce the voltage drop on the VDD lines and the voltage
rising on the VSS lines.
[0028] At least one embodiment of the present disclo-
sure provides a wiring structure, and the wiring structure
comprises: a base substrate, in which the base substrate
comprises a first surface and a second surface which are
opposite to each other; a first conductive pattern ar-
ranged on the first surface of the base substrate and a
second conductive pattern arranged on the second sur-
face of the base substrate; and the first conductive pat-
tern is connected with the second conductive pattern
through a via hole pattern penetrating through the base
substrate.
[0029] In a case that the wiring structure is used in an
OLED array substrate, the first conductive pattern is a
pattern of the VDD lines or a pattern of the VSS lines.
Because the first conductive pattern is connected to the
second conductive pattern through a via hole pattern
penetrating through the base substrate, the resistance
of the VDD lines or the resistance of the VSS lines can
be reduced, thus the voltage drop on the VDD lines and
the voltage rising on the VSS lines can be reduced, and
the uniformity of the display can be improved.
[0030] At least one embodiment of the present disclo-
sure provides a wiring structure, Fig. 1A and Fig. 1B are
schematic diagrams of a sectional structure of a wiring
structure provided by an embodiment of the present dis-
closure, as illustrated in Fig. 1A and Fig. 1B, the wiring
structure 100 comprises: a base substrate 101 compris-
ing a first surface 102 and a second surface 103 which
are opposite to each other; a first conductive pattern 104
arranged on the first surface 102 of the base substrate
101 and a second conductive pattern 105 arranged on
the second surface 103 of the base substrate 101; and
the first conductive pattern 104 is connected with the sec-
ond conductive pattern 105 through a via hole pattern
106 penetrating through the base substrate 101.
[0031] For example, the base substrate 101 is an in-
sulating substrate, and a material of the base substrate
101 is glass, quartz, resin material with a certain hard-

ness or other suitable materials.
[0032] For example, a material of the first conductive
pattern 104 and a material of the second conductive pat-
tern 105 are both copper-based metals, for example, cop-
per (Cu), copper-molybdenum alloy (Cu/Mo), copper-ti-
tanium alloy (Cu/Ti), copper-molybdenum-titanium alloy
(Cu/Mo/Ti), copper-molybdenum-tungsten alloy
(Cu/Mo/W), copper-molybdenum-niobium alloy
(Cu/Mo/Nb), etc. For example, the material of the first
conductive pattern 104 and the material of the second
conductive pattern 105 are both chromium-based met-
als, such as chromium-molybdenum alloy (Cr/Mo), chro-
mium-titanium alloy (Cr/Ti), chromium-molydenum-tita-
nium alloy (Cr/Mo/Ti) or other suitable conductive metal
materials.
[0033] For example, in a case that the first conductive
pattern 104 is connected with the second conductive pat-
tern 105 to form a double-layer structure, the resistance
of the first conductive pattern 104 is greatly reduced com-
pared with the first conductive pattern 104 having a sin-
gle-layer structure.
[0034] For example, the first conductive pattern 104
has a grid shape formed by intersecting metal lines
(strips), in this way, a plurality of meshes are formed, and
the grid shape further reduces the resistance.
[0035] For example, the first conductive pattern 104 is
a planar structure (rather than a single strip or a single
line) formed by metal grids. In a case that the first con-
ductive pattern is applied to a display panel, the voltage
drop or the voltage rising of the first conductive pattern
is reduced, thus an energy consumption of the display
panel is reduced. It should be noted that, the conductive
pattern with a planar structure means that the conductive
pattern has a certain size and a certain extension range
in a direction of width and a direction of length.
[0036] For example, as illustrated in Fig. 1A and Fig.
1B, the second conductive pattern 105 comprises a plu-
rality of second sub-conductive patterns 1051 spaced
apart from each other, the via hole pattern 106 comprises
a plurality of via holes 1061, and the first conductive pat-
tern 104 is connected with each second sub-conductive
patterns 1051 through the via holes 1061 respectively.
[0037] For example, the via hole pattern 106 is formed
by perforation techniques such as laser irradiation. For
example, energy of laser irradiation is 700 mJ to 900 mJ,
and the time is 6 seconds to 10 seconds. In an example,
the energy of laser irradiation is 800 mJ and the time is
10 seconds. In another example, the energy of laser ir-
radiation is 850 mJ and the time is 9 seconds.
[0038] For example, the wiring structure as illustrated
in Fig. 1B is used in a display substrate of a display de-
vice. For example, the wiring structure is used in the dis-
play substrate of an OLED display device. A driving circuit
layer 110 for driving an OLED pixel array is formed on a
side of the second conductive pattern 105. In this way,
the first conductive pattern 104 and the second conduc-
tive pattern 105 are configured as a cathode (for example,
a common cathode), an anode (for example, a common
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anode), or power lines of the pixel array, etc.
[0039] For example, Fig. 2 is a partial structure sche-
matic diagram of a wiring structure comprising a first sur-
face provided by an embodiment of the present disclo-
sure. As illustrated in Fig. 2, the first conductive pattern
104 is a rectangular grid structure. Input terminals are
provided on both sides of the rectangular grid structure,
and the input terminals are connected with IC or FPC
respectively. The via hole pattern 106 on the base sub-
strate corresponds to the metal material of the rectangu-
lar grid structure rather than the meshes. As illustrated
in Fig. 2, the via hole pattern 106 comprises four via holes
1061, which correspond to intersections of the metal lines
(strips) extending vertically and horizontally on the first
surface of the wiring structure, so as to ensure that the
first conductive pattern 104 is connected with the subse-
quent formed second conductive pattern. For example,
as illustrated in Fig. 2, a distance between any two of the
via holes 1061 adjacent to each other in a horizontal di-
rection is equal to a distance between any two of the via
holes 1061 adjacent to each other in a vertical direction.
The equal interval between any two of the via holes ad-
jacent to each other eliminates the problem that the in-
consistency of the length of the lines leads to the large
difference of the input electric signals, so as to control
the electrical signals input to each second sub-conduc-
tive patterns 1051 more accurately.
[0040] For example, Fig. 3 is another partial structure
schematic diagram of a wiring structure comprising a first
surface provided by embodiment of the present disclo-
sure. As illustrated in Fig. 3, the number of the via holes
1061 included in the via hole pattern is 8. It should be
noted that, the number of the via holes 1061 is not limited
to 4 in Fig. 2 and 8 in Fig. 3, the number of the via holes
may also be 2, 3 or 5, etc. Of course, in a case that the
number of the via holes 1061 is 1, it can also reduce the
resistance of the first conductive pattern, but the effect
is not obvious in improving the uniformity of the display.
[0041] For example, in the structure illustrated in Fig.
3, eight via holes 1061 forms eight connection channels,
which further reduces the resistance of the first conduc-
tive pattern. For example, as illustrated in Fig. 3, distanc-
es between any two of the via holes 1061 adjacent to
each other are not the same. For example, the via holes
are only at the positions corresponding to the metal lines
(strips) in the horizontal direction, or only at the positions
corresponding to the metal lines (strips) in the vertical
direction.
[0042] It should be noted that, the shape of grid struc-
ture is not limited to the rectangle, it can also be a circle,
a regular polygon, a trapezoid, or an irregular polygon.
[0043] For example, in an example, each column of
pixel structures (sub-pixels) corresponds to a single the
first conductive pattern in a grid shape. In this way, a
plurality of first conductive patterns in the grid shape are
connected to each other to form an integrated structure,
which increases the area of the first conductive pattern,
and further the voltage drop or voltage rising of the first

conductive pattern is reduced. In a case that the wiring
structure is used in the display panel, the uniformity of
display is improved, and at the same time the power con-
sumption of the display panel is reduced.
[0044] For example, in another example, a plurality of
pixel structures (sub-pixels) correspond to a single first
conductive pattern in a planar shape, that is, the first con-
ductive pattern corresponds to a whole region of the pixel
structure.
[0045] For example, Fig. 4 is a partial structure sche-
matic diagram of a wiring structure comprising a second
surface provided by an embodiment of the present dis-
closure. A structure of the second surface of the wiring
structure in Fig. 4 is combined with a structure of the first
surface of the wiring structure in Fig. 2 to form a wiring
structure. As illustrated in Fig. 4, four second sub-con-
ductive patterns 1051 (comprising 1051a, 1051b, 1051c,
1051d) are spaced apart from each other, that is, four
second sub-conductive patterns 1051 are not electrically
connected to each other on the second surface of the
wiring structure. As illustrated in Fig. 4, each second sub-
conductive patterns 1051 corresponds to at least one via
hole 1061 penetrating the base substrate, so that each
of the second sub-conductive patterns 1051 is electrically
connected to the first conductive pattern (not shown)
through the via hole 1061 respectively.
[0046] For example, Fig. 5 is another partial structure
schematic diagram of a wiring structure comprising a sec-
ond surface provided by an embodiment of the present
disclosure. A structure of the second surface of the wiring
structure in Fig. 5 is combined with a structure of the first
surface of the wiring structure in Fig. 3 to form a wiring
structure. Each of the second sub-conductive patterns
1051 corresponds to a plurality of via holes 1061 at dif-
ferent positions. As illustrated in Fig. 5, each of the sec-
ond sub-conductive patterns 1051 corresponds to two
via holes 1061, and each of the second sub-conductive
patterns 1051 is electrically connected with the first con-
ductive pattern at two different positions, in this way, the
resistance of the first conductive pattern 104 is further
reduced.
[0047] For example, the second sub-conductive pat-
tern 1051 has a structure in a grid shape, and the shapes
of each second sub-conductive patterns 1051 are the
same or are different from each other. For example, the
shape of the second sub-conductive pattern 1051 is not
limited to a rectangle, but may also be a circle, a regular
polygon, a trapezoid or an irregular polygon, etc.
[0048] For example, the first conductive pattern 104 in
Fig. 3 is connected to the second sub-conductive pat-
terns 1051, which are spaced apart from each other,
through the via holes 1061 respectively. In this way, the
voltage at the junction of the first conductive pattern 104
and a second sub-conductive pattern 1051 in a small
region can be adjusted by controlling the input voltage
of a second sub-conductive pattern 1051 individually. In
this way, the voltage rising or the voltage drop in the first
conductive pattern 104 is almost close to zero by con-
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trolling the input voltage in a small region individually. In
this way, the uniformity of display is improved in a case
that the wiring structure is applied to the display panel.
[0049] In a case of using the wiring structure, the wiring
structure provided by at least one embodiment of the
present disclosure is connected to a driving circuit. For
example, the first conductive pattern is connected to the
driving circuit through an input terminal, and each of the
second sub-conductive patterns is connected to the driv-
ing circuit through respective input terminals of the sec-
ond sub-conductive patterns. Taking the wiring structure
composed of the first conductive pattern on the first sur-
face as illustrated in Fig. 2 and the second sub-conduc-
tive patterns on the second surface as illustrated in Fig.
4 for example. Assuming that the voltage value input the
first conductive pattern 104 is V0, the voltage at the junc-
tion of the first conductive pattern 104 and the second
sub-conductive pattern 1051a is detected to be V1’, in a
case that the V0 is equal to or substantially equal to V1’,
it does not need to apply voltage to the second sub-con-
ductive pattern 1051a. In a case that there is a large
difference between V0 and V1’, a voltage should be ap-
plied to the second sub-conductive pattern 1051a to
make V0 and V1’ equal to or substantially equal to each
other, and for example, the voltage applied to the second
sub-conductive pattern 1051a is V1.
[0050] Similarly, assuming that the voltage value input
to the first conductive pattern 104 is V0, the voltages at
the junction of the first conductive pattern and the second
sub-conductive pattern 1051b, at the junction of the first
conductive pattern and the second sub-conductive pat-
tern 1051c, and at the junction of the first conductive pat-
tern and the second conductive pattern 1051d are de-
tected to be V2’, V3’, and V4’ respectively. If V0 is equal
to or substantially equal to V2’, V3’, or V4’, no voltage is
applied to the second sub-conductive pattern 1051b, the
second sub-conductive pattern 1051c or the second sub-
conductive pattern 1051d. If V0 differs greatly from V2’,
V3’, and/or V4’, it is necessary to apply a voltage to the
second sub-conductive pattern 1051b, the second sub-
conductive pattern 1051c and/or the second sub-conduc-
tive pattern 1051d to make V0 equal to or substantially
equal to V2’, V3’, and/or V4’. The voltage applied to the
second sub-conductive pattern 1051b, the second sub-
conductive pattern 1051c and/or the second sub-conduc-
tive pattern 1051d, for example, may be V2, V3 and V4
respectively.
[0051] Besides, there is a lot of static electricity around
the wiring structure. The second conductive pattern 105
having a grid structure formed on the second surface of
the base substrate 101 plays a role of shielding an elec-
trostatic. In this way, the interference of external static
electricity on the electrical signal of the first conductive
pattern 104 on the first surface 102 of the base substrate
101 is avoided, and the occurrence of electrostatic break-
down is avoided.
[0052] For example, the wiring structure is applied to
an organic light-emitting diode (OLED) substrate. Thin

film transistor liquid crystal display (TFT-LCD) uses a sta-
ble voltage to control display brightness. Unlike the TFT-
LCD, OLED array substrate is driven by current. In a case
that the resistance of power lines (for example, VDD or
VSS) is large, a large voltage drop is occurred on the
VDD, or a large voltage rising is occurred on the VSS,
which causes uneven current and uneven display. The
connection structure formed by the first conductive pat-
tern and the second conductive pattern in the embodi-
ment of the present disclosure is configured as the power
line in the OLED array substrate.
[0053] At least one embodiment of the present disclo-
sure further provides an organic light-emitting diode
(OLED) array substrate, Fig. 6 is a schematic diagram
of a planar structure of an organic light-emitting diode
(OLED) array substrate provided by an embodiment of
the present disclosure. As illustrated in Fig. 6, the organic
light-emitting diode (OLED) array substrate comprises a
base substrate 201, power lines 202, gate lines 203 and
data lines 204 on the first surface and the second surface
of the base substrate 201, and a pixel structure 205 ar-
ranged in a region defined by the gate lines 203 and data
lines 204. For example, the power line 202 is any one of
the connection structures in the above mentioned em-
bodiments formed by the first conductive pattern 104 and
the second conductive pattern 105. The first conductive
pattern is a pattern of the power line which is connected
with the power terminal in the organic light-emitting diode
(OLED) array substrate.
[0054] For example, the first conductive pattern is con-
figured as the power line of the OLED array substrate,
and the array substrate comprises pixel structures ar-
ranged in an array, and each of the pixel structures is
connected with the first conductive pattern.
[0055] The pixel structure 205 comprises a switching
transistor 206, a driving transistor 207 and an OLED de-
vice 208. The switching transistor 206 is connected to
the gate lines 203 and the data lines 204, and the driving
transistor 207 is connected to the switching transistor
206, the power line 202 and the OLED device 208. The
first conductive pattern 104 of the power line 202 is ar-
ranged below the pixel structure 205 and overlaps with
at least a portion of the pixel structure 205. An insulating
layer is arranged between the first conductive pattern
104 of the power line 202 and the pixel structure 205 (not
illustrated in Fig. 1A and Fig. 1B). The insulating layer is
provided with a first via hole structure 210, and the first
conductive pattern 104 of the power line 202 is connected
to the driving transistor 207 by the first via hole structure
210. The positions of the switching transistor 206 and
the driving transistor 207 refer to the corresponding
dashed box. The second conductive pattern of the power
line 202 is connected to the first conductive pattern
through the via hole penetrating through the base sub-
strate 201.
[0056] For example, although only four parallel pixel
structures are illustrated in Fig. 6, which are used to emit
white light (W), red light (R), green light (G) and blue light
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(B) respectively. However, it should be understood by
those skilled in the art that the pixel structure included in
the array substrate in the embodiment of the present dis-
closure is not limited to the four illustrated in Fig. 6, but
may includes more than four.
[0057] Each of the pixel structures further comprises
a storage capacitance, and the storage capacitance com-
prises a first electrode and a second electrode which are
opposite to each other, and a dielectric layer made of an
insulating material is arranged between the first electrode
and the second electrode. For example, the first elec-
trode is connected to the gate electrode of the driving
transistor 207, and the second electrode is connected to
the first conductive pattern 104.
[0058] For example, the OLED array substrate com-
prises a display region and a peripheral region outside
the display region, the display region is also known as
an AA (Active Area) area, and it is generally used for
display. The peripheral region is used for arranging driv-
ing circuits to encapsulate the display panel and so on.
The pixel structure, the gate lines and the data lines are
located in the display region. For example, in the OLED
array substrate, besides the wirings such as the gate
lines and the data lines, the OLED array substrate further
includes a detection compensation line for connecting
the pixel unit and the detection integrated circuit, and the
detection compensation line may be located in the dis-
play region.
[0059] For example, considering that the region that
the gate lines are located is very close to the region that
the driving transistor and the storage capacitor are locat-
ed, the power lines may be arranged to be wider and
overlaps with the region that the driving transistor and
the storage capacitor are located in a direction perpen-
dicular to the OLED array substrate.
[0060] For example, in an example, a region of the
power lines (the connection structure formed by the first
conductive pattern and the second conductive pattern)
corresponding to the pixel structure, the gate lines and
the data lines is provided with a hollow structure. It should
be noted that, the size of the hollow structure corresponds
to the size of the pixel structure, the size of the gate line
and the size of the data line. The size of the hollow struc-
ture is larger than that of the mesh in the metal grid men-
tioned above. The main purpose of arranging the hollow
structure in the region corresponding to the power line
and the pixel structure is to prevent the power lines made
of metal material from affecting the transmittance of light.
That is to say, the region of the power lines corresponding
to the pixel structure is provided with a hollow structure,
which increases the transmittance of light and makes full
use of incident light. The region of the power lines cor-
responding to the gate lines and the data lines is provided
with a hollow structure, which mainly prevents the capac-
itance from forming between the power lines and the gate
lines, and between the power lines and the data lines.
The hollow structure includes a plurality of discontinuous
sub-hollow structures (that is a plurality of sub-hollow

structures are spaced apart from each other), which is
equivalent to dividing power lines into a plurality of con-
nection regions, which also greatly reduces the voltage
drop of the power lines.
[0061] For example, in the OLED array substrate, the
sub-pixel defining region is provided with a color filter
layer. For example, a red sub-pixel, a blue sub-pixel and
a green sub-pixel are obtained by combining white OLED
devices with the corresponding red color filter layer, blue
color filter layer and green color filter layer. The color filter
layer is a filter or a light conversion layer (such as a flu-
orescent layer). For example, a planarization layer is fur-
ther arranged on the color filter layer.
[0062] Fig. 7A and Fig. 7B are schematic diagrams of
a 2T1C pixel circuit provided by an embodiment of the
present disclosure. Combining Fig. 6 with Fig. 7A, it can
be seen that the 2T1C pixel circuit comprises a switching
transistor T1, a driving transistor T2 and a storage ca-
pacitor Cs. For example, a gate electrode of the switching
transistor T1 is connected to gate lines (scanning lines)
to receive scanning signals (Scan). For example, a
source electrode is connected to data lines to receive
data signals (Vdata), and drain electrode is connected
to a gate electrode of the driving transistor T2. The source
electrode of the driving transistor T2 is connected to a
first power terminal (Vdd, a high voltage terminal), and
the drain electrode is connected to a positive pole of the
OLED. One end of the storage capacitor Cs is connected
to a drain electrode of the switching transistor T1 and a
gate electrode of the driving transistor T2, and another
end of the storage capacitor Cs is connected to a source
electrode of the driving transistor T2 and the first power
terminal. A negative pole of the OLED is connected to
the second power terminal (Vss, low voltage terminal),
such as the negative pole of the OLED is connected to
the ground. The driving mode of the 2T1C pixel circuit is
to control the brightness (gray scale) of the pixel by the
switching transistor T1, the driving transistor T2 and the
storage capacitance Cs. In a case that the scan signal
Scan is applied by the gate lines to turn on the switching
transistor T1, the data driving circuit output the data volt-
age (Vdata) through the data lines and charges the stor-
age capacitor Cs by the switching transistor T1. There-
fore, the data voltage is stored in the storage capacitor
Cs, and the stored data voltage controls the conduction
degree of the driving transistor T2, thereby the current
flowing through the driving transistor to drive OLED lu-
minescence is controlled, that is, the current determines
the gray level of the pixel luminescence. In the 2T1C pixel
circuit illustrated in Fig. 7A, the switching transistor T1 is
an N-type transistor and the driving transistor T2 is a P-
type transistor.
[0063] As illustrated in Fig. 7B, another 2T1C pixel cir-
cuit comprises the switching transistor T1, the driving
transistor T2 and the storage capacitor Cs, but its con-
nection mode changes slightly, and the driving transistor
T2 is an N-type transistor. More specifically, the differ-
ences between the pixel circuit in Fig. 7B and the pixel
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circuit in Fig. 7A comprise: the positive pole of the OLED
is connected to the first power line (Vdd, high voltage
terminal) and the negative pole is connected to the drain
electrode of the driving transistor T2, and the source elec-
trode of the driving transistor T2 is connected to the sec-
ond power terminal (Vss, low voltage terminal), such as
the ground. One end of the storage capacitor Cs is con-
nected to the drain electrode of the switching transistor
T1 and the gate electrode of the driving transistor T2,
and another end of the storage capacitor Cs is connected
to the source electrode of the driving transistor T2 and
the second power terminal.
[0064] In addition, for the pixel circuits as illustrated in
Fig. 7A and Fig. 7B, the switching transistor T1 is not
limited to the N-type transistor, but may also be a P-type
transistor, thus the scan signal (Scan) may be changed
by turning on or turning off the switching transistor T1.
[0065] It is understandable that, the first conductive
pattern is a pattern consisting of a signal line connected
with the first power terminal in an organic light-emitting
diode (OLED) array substrate, or the first conductive pat-
tern is a pattern consisting of a signal line connected with
the second power terminal in an organic light-emitting
diode (OLED) array substrate.
[0066] For example, in the embodiment of the present
disclosure, the pixel circuit may also be a 3T1C circuit,
a 4T2C circuit, etc. In addition to the above switching
transistor and the driving transistor, it may also comprise
a compensation transistor, a reset transistor, etc., which
is not limited herein.
[0067] At least one embodiment of the present disclo-
sure further provides a display device, and the display
device comprises any of the above-mentioned OLED ar-
ray substrates, and the display device may also comprise
a gate driving circuit, a data driving circuit and a power,
etc. For example, the gate line is connected with the gate
driving circuit, the data line is connected with the data
driving circuit, and the power line is connected with the
power source. The display device is any products or com-
ponents with a display function such as an OLED panel,
a mobile phone, a tablet computer, a TV, a display, a
notebook computer, a digital photo frame, a navigator,
etc.
[0068] The organic light-emitting diode (OLED) array
substrate included in the display device according to the
embodiment of the present disclosure has a same struc-
ture as any one of the above-mentioned OLED array sub-
strate, and its technical effect and implementation prin-
ciple are the same, which will not be described herein. It
should be noted that, according to requirement, the layer
structures of the organic light-emitting diode (OLED) ar-
ray substrate are not limited to the above-mentioned lay-
ers, other layer structures may also be included.
[0069] The display device further comprises a driving
circuit, and the first conductive pattern is connected to
the driving circuit and a plurality of second sub-conduc-
tive patterns are connected to the driving circuit respec-
tively.

[0070] In addition, the display device is in a bottom
emitting mode or in a top emitting mode, or in a double-
side emitting mode.
[0071] At least one embodiment of the present disclo-
sure further provides a manufacture method of the wiring
structure. Fig. 8 is a flowchart of a manufacture method
of a wiring structure provided by an embodiment of the
present disclosure. As illustrated in Fig. 8, the manufac-
ture method includes:
Step 101: providing a base substrate.
[0072] For example, the base substrate is an insulating
substrate, and the material of the base substrate is glass,
quartz, resin material with certain hardness or other suit-
able materials.
[0073] Step 102: forming a via hole pattern penetrating
through the base substrate.
[0074] For example, the via hole pattern is formed by
a laser irradiation method. For example, energy of laser
irradiation is 700 mJ to 900 mJ, and the time is 6 seconds
to 10 seconds. In an example, the energy of laser irradi-
ation is 800 mJ and the time is 10 seconds. In another
example, the energy of laser irradiation is 850 mJ and
the time is 9 seconds.
[0075] Step 103: forming a first conductive pattern on
a first surface of the base substrate.
[0076] For example, the first conductive pattern is
formed by depositing a metal film firstly, then coating pho-
toresist, exposuring, developing, etching and other proc-
ess steps. It is understandable that the first conductive
pattern may enter the region of the via hole and adhere
to the side wall of the via hole.
[0077] Step 104: forming a second conductive pattern
on a second surface of the base substrate. The first con-
ductive pattern is connected with the second conductive
pattern by the via hole pattern. It is understandable that
the second conductive pattern may enter the region of
the via hole and adhere to the side wall of the via hole.
[0078] For example, the first conductive pattern is man-
ufactured by coating photoresist, exposuring, develop-
ing, etching and other process steps.
[0079] For example, the materials of the first conduc-
tive pattern and the second conductive pattern may refer
to the relevant descriptions in the above embodiments,
which are omitted herein.
[0080] For example, the sequence of the above steps
102 and 103 is not limited, which comprises two ways.
The first way: forming the via hole pattern penetrating
through the base substrate firstly, and then forming the
first conductive pattern on the first surface of the base
substrate, which can ensure the integrity of the first con-
ductive pattern and the reliability of the electrical connec-
tion. The second way: forming the first conductive pattern
on the first surface of the base substrate firstly, and then
forming the via hole pattern penetrating through the base
substrate, which can ensure that the formed via hole pat-
tern is located on the first conductive pattern, and that
the positioning accuracy of laser drilling can be ensured.
[0081] For example, the via hole pattern comprises a
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plurality of via holes, which correspond to intersections
of the metal lines (strips) extending vertically and hori-
zontally on the first surface of the wiring structure, so as
to ensure that the first conductive pattern is connected
with the second conductive pattern. For example, a dis-
tance between any two of the via holes adjacent to each
other in a horizontal direction is equal to and a distance
between any two of the via holes adjacent to each other
in a vertical direction. The equal interval between any
two of the via holes adjacent to each other eliminates the
problem that the inconsistency of the length of the lines
leads to the large difference of the input electric signals,
so as to control the electrical signals input to each second
sub-conductive patterns more accurately.
[0082] For example, the number of via holes included
in the via hole pattern is 1, 2, 3, 4, 8 or more, which is
not limited here.
[0083] For example, the more the via holes, the more
the connected channels are formed, which can further
reduce the resistance of the first conductive pattern. For
example, distances between any two of the via holes
adjacent to each other are not the same. For example,
the via holes are only at the positions corresponding to
the metal lines (strips) in the horizontal direction, or only
at the positions corresponding to the metal lines (strips)
in the vertical direction.
[0084] For example, a plurality of second sub-conduc-
tive patterns are spaced from each other, that is the plu-
rality of the second sub-conductive patterns are not elec-
trically connected to each other on the second surface
of the wiring structure. Each of the second sub-conduc-
tive patterns corresponds to at least one via hole pene-
trating through the base substrate, so that each second
sub-conductive pattern can be electrically connected to
the first conductive pattern through the via hole respec-
tively. For example, each second sub-conductive pattern
corresponds to a plurality of via holes at different posi-
tions, and each of the second sub-conductive patterns
is electrically connected with the first conductive pattern
at different positions, thus further reducing the resistance
of the first conductive pattern.
[0085] For example, the second sub-conductive pat-
tern has a structure in a grid shape, and the shapes of
second sub-conductive patterns are the same or are dif-
ferent from each other. For example, the shape of the
second sub-conductive pattern is not limited to a rectan-
gle, but may also be a circle, a regular polygon, a trape-
zoid or an irregular polygon, etc.
[0086] The wiring structure and a manufacture method
thereof, an organic light-emitting diode (OLED) array
substrate and a display device provided by the embodi-
ments of the present disclosure have at least one bene-
ficial effect as follows:

(1) In the wiring structure provided by at least one
embodiment of the present disclosure, the first con-
ductive pattern is electrically connected with the sec-
ond conductive pattern by the via hole pattern pen-

etrating through the base substrate, which reduces
the resistance of the first conductive pattern, thereby
the voltage drop on the first conductive pattern is
reduced.
(2) In the wiring structure provided by at least one
embodiment of the present disclosure, the first con-
ductive pattern is connected to the second sub-con-
ductive patterns which are spaced apart from each
other through the via holes respectively, in this way,
the voltage at the junction of the first conductive pat-
tern and a second sub-conductive pattern in a small
region can be adjusted by controlling the input volt-
age of a second sub-conductive pattern individually.
(3) In the wiring structure provided in at least one
embodiment of the present disclosure, the second
conductive pattern having a grid structure formed on
the second surface of the base substrate plays a role
of shielding an electrostatic, in this way, the interfer-
ence of external static electricity on the electrical sig-
nal of the first conductive pattern on the first surface
of the base substrate is avoided, and the occurrence
of electrostatic breakdown is avoided.
(4) In the OLED array substrate provided in at least
one embodiment of the present disclosure, the volt-
age rising or the voltage drop in the first conductive
pattern is almost close to zero by controlling the input
voltage in a small region individually, in this way, the
uniformity of display is improved in a case that the
wiring structure is applied to the display panel.

[0087] Please note that:

(1) the drawings of the embodiments of the present
disclosure are only related to the structures men-
tioned in the embodiments of the present disclosure,
and other structures can be further obtained by gen-
eral designs;
(2) for the sake of clarity, sizes of layers or regions
in the drawings for describing the embodiments of
the present disclosure are not drawn according to
an actual scale but are exaggerated or diminished;
and
(3) the embodiments of the present disclosure and
the features therein can be combined with each other
in the absence of conflict.

[0088] What is described above is related to only the
illustrative embodiments of the disclosure and not limita-
tive to the scope of the disclosure. The scope of the dis-
closure is defined by the accompanying claims.

Claims

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

a base substrate comprising a first surface and
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a second surface which are opposite to each
other;
a first conductive pattern arranged on the first
surface of the base substrate and a second con-
ductive pattern arranged on the second surface
of the base substrate;
wherein the first conductive pattern is connected
with the second conductive pattern through a
via hole pattern penetrating through the base
substrate; and
both the first conductive pattern and the second
conductive pattern are configured as power
lines of the OLED array substrate.

2. The organic light-emitting diode (OLED) array sub-
strate according to claim 1, wherein the OLED array
substrate comprises pixel structures which are ar-
ranged in an array, and each of the pixel structures
is connected with the first conductive pattern.

3. The organic light-emitting diode (OLED) array sub-
strate according to claim 1 or 2, wherein the second
conductive pattern comprises a plurality of second
sub-conductive patterns spaced apart from each
other, the via hole pattern comprises a plurality of
via holes, and the first conductive pattern is connect-
ed with each of the second sub-conductive patterns
through the via holes respectively.

4. The wiring structure according to claim 3, wherein
the via holes are arranged at equal interval.

5. The wiring structure according to claim 3 or 4, where-
in each of the second sub-conductive patterns has
a structure in a grid shape.

6. A display device, comprising the organic light-emit-
ting diode (OLED) array substrate according to any
one of claims 1 to 5.

7. The display device according to claim 6, further com-
prising a driving circuit, wherein the first conductive
pattern is connected to the driving circuit, and the
plurality of the second sub-conductive patterns are
connected to the driving circuit respectively.

8. A wiring structure, comprising:

a base substrate comprising a first surface and
a second surface which are opposite to each
other;
a first conductive pattern arranged on the first
surface of the base substrate and a second con-
ductive pattern arranged on the second surface
of the base substrate;
wherein the first conductive pattern is connected
with the second conductive pattern through a
via hole pattern penetrating through the base

substrate.

9. The wiring structure according to claim 8, wherein
the second conductive pattern comprises a plurality
of second sub-conductive patterns spaced apart
from each other, the via hole pattern comprises a
plurality of via holes, and the first conductive pattern
is connected with each of the second sub-conductive
patterns through the via holes respectively.

10. The wiring structure according to claim 9, wherein
the via holes are arranged at equal interval.

11. The wiring structure according to claim 9 or 10,
wherein each of the second sub-conductive patterns
has a structure in a grid shape.

12. A manufacturing method of a wiring structure, com-
prising:

providing a base substrate;
forming a via hole pattern penetrating through
the base substrate;
forming a first conductive pattern on a first sur-
face of the base substrate; and
forming a second conductive pattern on a sec-
ond surface of the base substrate;
wherein the first conductive pattern is connected
with the second conductive pattern through the
via hole pattern.

13. The manufacturing method according to claim 12,
wherein the via hole pattern is formed by a laser ir-
radiation method.

14. The manufacturing method according to claim 12 or
13, comprising:
forming the via hole pattern penetrating through the
base substrate firstly, and then forming the first con-
ductive pattern on the first surface of the base sub-
strate.

15. The manufacturing method according to claim 12 or
13, comprising:
forming the first conductive pattern on the first sur-
face of the base substrate firstly, and then forming
the via hole pattern penetrating through the base
substrate.
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