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(54) WIRING STRUCTURE AND ELECTRONIC DEVICE

(57) The present disclosure includes an electronic
device including a wiring structure (101), the wiring struc-
ture (101) includes a first wiring pattern (110) including
a plurality of first input wires (111) and a plurality of first
output wires (112), a second wiring pattern (120) includ-
ing a plurality of second bridge wires (123), one second
bridge wire (120) crosses at least one of the plurality of
first input wires (111) or at least one of the plurality of
first output wires (112), and a first insulating layer (201)
disposed between the first wiring pattern (110) and the
second wiring pattern (120), the plurality of first input
wires (111) are electrically connected to the first output
wires (112) through the second bridge wires (123).
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Description

Field of the Disclosure

[0001] The present disclosure relates to a wiring struc-
ture, and more particularly to an electronic device includ-
ing the wiring structure.

Background of the Disclosure

[0002] Most of electronic device comprises a functional
area with a plurality of functional units (e.g., displaying
units, touching units, sensing unit, transmitting units, or
receiving unit), a peripheral circuit area comprises a plu-
rality of wires connected to the functional units respec-
tively, and a chip IC connected drives the functional units
through the wires. For narrow boarder purpose, the ratio
of the functional area is getting higher and thus to com-
press the ratio of the peripheral circuit area. As resolution,
quality, power increasing, number of wires or size of wires
must increase to satisfy electrical requirement. New wir-
ing structure must be developed for arranging more wires
into a compact space.

Summary of the Disclosure

[0003] This in mind, the present disclosure aims at pro-
viding an electronic device including a wiring structure
with a mesh pattern region that can achieve some ad-
vantages, such as having a smaller area or narrower
width, thereby increasing the overall device density, or
having a stronger structure.
[0004] This is achieved by an electronic device accord-
ing to the claims. The dependent claims pertain to cor-
responding further developments and improvements.
[0005] As will be seen more clearly from the detailed
description following below, an electronic device includ-
ing a wiring structure is provided by the present disclo-
sure. The wiring structure includes a first wiring pattern
comprising a plurality of first input wires extending along
a first direction and a plurality of first output wires extend-
ing along the first direction, a second wiring pattern com-
prising a plurality of second bridge wires extending along
a second direction different from the first direction, one
of the plurality of second bridge wiring crosses at least
one of the plurality of first input wires or at least one of
plurality of first output wires, and a first insulating layer
disposed between the first wiring pattern and the second
wiring pattern, wherein the plurality of first input wires are
electrically connected to the first output wires through the
second bridge wires.
[0006] The present disclosure provides a wiring struc-
ture of an electronic device, the wiring structure can be
formed by two different wiring patterns, and the two dif-
ferent wiring patterns can be electrically connected to
each other through a plurality of contact structures. The
two wiring patterns are overlapped with each other and
to form the wiring structure with a mesh pattern region.

The wiring structure with a mesh pattern region has some
advantages, such as having a compact area or narrower
width, thereby increasing the overall device density, or
having a narrow boarder area.
[0007] These and other objectives of the present dis-
closure will no doubt become obvious to those of ordinary
skill in the art after reading the following detailed descrip-
tion of the embodiment that is illustrated in the various
figures and drawings.

Brief Description of the Drawings

[0008] In the following, the disclosure is further illus-
trated by way of example, taking reference to the accom-
panying drawings. Thereof:

FIG. 1 is a schematic diagram showing a top view
of a first wiring pattern according to a first embodi-
ment of the present disclosure;
FIG. 2 is a schematic diagram showing a top view
of a second wiring pattern according to a first em-
bodiment of the present disclosure;
FIG. 3 is a schematic diagram showing a top view
of a wiring structure comprising the first wiring pat-
tern, the second wiring pattern and a plurality of sec-
ond intermediate wirings according to a first embod-
iment of the present disclosure;
FIG. 4 is a schematic diagram showing a top view
of a wiring structure according to a second embod-
iment of the present disclosure;
FIG. 5 is a schematic diagram showing a top view
of a wiring structure according to a third embodiment
of the present disclosure;
FIG. 6 is a schematic diagram showing a top view
of a wiring structure according to a fourth embodi-
ment of the present disclosure;
FIG. 7 is a schematic diagram showing a top view
of a wiring structure according to a fifth embodiment
of the present disclosure; and
FIG. 8 is a schematic diagram showing a top view
of a wiring structure according to a sixth embodiment
of the present disclosure.

Detailed Description

[0009] The present disclosure may be understood by
reference to the following detailed description, taken in
conjunction with the drawings as described below. It is
noted that, for purposes of illustrative clarity and being
easily understood by the readers, various drawings of
this disclosure show a portion of an electronic device (i.e.
a display device in this disclosure), and certain elements
in various drawings may not be drawn to scale. In addi-
tion, the number and dimension of each device shown in
drawings are only illustrative and are not intended to limit
the scope of the present disclosure.
[0010] Certain terms are used throughout the descrip-
tion and following claims to refer to particular compo-
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nents. As one skilled in the art will understand, electronic
equipment manufacturers may refer to a component by
different names. This document does not intend to dis-
tinguish between components that differ in name but not
function. In the following description and in the claims,
the terms "include", "comprise" and "have" are used in
an open-ended fashion, and thus should be interpreted
to mean "include, but not limited to...". Thus, when the
terms "include", "comprise" and/or "have" are used in the
description of the present disclosure, the corresponding
features, areas, steps, operations and/or components
would be pointed to existence, but not limited to the ex-
istence of one or a plurality of the corresponding features,
areas, steps, operations and/or components.
[0011] When the corresponding component such as
layer or area is referred to "on another component (or
the variant thereof)" or "extend to another component",
it may be directly on another component or directly extend
to another component, or other component may exist be-
tween them. On the other hand, when the component is
referred to "directly on another component (or the variant
thereof)" or "directly extend to another component", any
component does not exist between them.
[0012] It will be understood that when an element or
layer is referred to as being "connected to" another ele-
ment or layer, it can be directly connected to the other
element or layer, or intervening elements or layers may
be presented. In contrast, when an element is referred
to as being "directly connected to" another element or
layer, there are no intervening elements or layers pre-
sented. In addition, when the component is referred to
"be coupled to/with another component (or the variant
thereof)", it may be directly connected to another com-
ponent, or may be indirectly connected (such as electri-
cally connected) to another component through other
component or components.
[0013] It will be understood that when "a portion of a
structure" is between another two components, this
structure can be totally between or partially between
these components.
[0014] The terms "about", "substantially", "equal", or
"same" generally mean within 20% of a given value or
range, or mean within 10%, 5%, 3%, 2%, 1%, or 0.5%
of a given value or range.
[0015] In addition, the phrase "in a range from a first
value to a second value" indicates the range includes the
first value, the second value, and other values in be-
tween.
[0016] One wire "cross" another wire generally means
two individual wires have overlap region in a top view
(plane view). The two wires may be in different layers
and electrically isolated to each other. One group of wires
"interlace with" another group of wires generally means
two individual groups of wires are arranged alternately
into a stagger pattern.
[0017] Two wires "electrically independent" generally
means that the two wires are electrically isolated in the
beginning when there is no electrical connection (e.g.,

direct contact or contact to each other through via hole)
therebetween, and they may be electrically connected
while further electrical connection is established.
[0018] One direction is "inbetween" two the other di-
rections generally mean an included angle (in counter-
clockwise direction) between the direction and a refer-
ence direction is between the other two included angles
(in counterclockwise direction) between the other direc-
tions and the reference direction respectively.
[0019] Although terms such as first, second, third, etc.,
may be used to describe diverse constituent elements,
such constituent elements are not limited by the terms.
The terms are used only to discriminate a constituent
element from other constituent elements in the specifi-
cation. The claims may not use the same terms, but in-
stead may use the terms first, second, third, etc. with
respect to the order in which an element is claimed. Ac-
cordingly, in the following description, a first constituent
element may be a second constituent element in a claim.
[0020] Electronic device may be one of display device,
antenna device, sensing device or splicing device, but
not be limited thereto. Electronic device may be flexible
or foldable devices. Electronic device may be liquid crys-
tal display device, organic light emitting diode display de-
vice (OLED), inorganic light emitting diode display device
(LED), minimeter-sized light emitting diode display de-
vice (mini-LED), micrometer-sized light emitting diode
display device (micro-LED), quantum dot light emitting
diode display device (QLED), but not be limited thereto.
Antenna device may be liquid crystal antenna device, but
not be limited thereto. Splicing device may be splicing
display device or splicing antenna device, but not be lim-
ited thereto.
[0021] It should be noted that the technical features in
different embodiments described in the following can be
replaced, recombined, or mixed with one another to con-
stitute another embodiment without departing from the
spirit of the present disclosure.
[0022] Referring to FIG. 1 to FIG. 3, FIG. 1 is a sche-
matic diagram showing a top view of a first wiring pattern
according to a first embodiment of the present disclosure,
FIG. 2 is a schematic diagram showing a top view of a
second wiring pattern according to a first embodiment of
the present disclosure, and FIG. 3 is a schematic diagram
showing a top view of a wiring structure of an electronic
device comprising the first wiring pattern, the second wir-
ing pattern and a plurality of second intermediate wires
according to a first embodiment of the present disclosure.
The wiring structure may be located in a peripheral area
of the electronic device, and the wiring structure is elec-
trically connected to a plurality of function units of a func-
tional area of the electronic device and driving IC. The
functional units may be display units (e.g., display pixels,
light emitting diode), sensing units (e.g., touch sensors,
finger print sensors), or antenna units, but not limited
thereto. The wiring structure still may be located in the
functional area for driving functional units. As shown in
FIG.1, the present disclosure includes a wiring structure
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101 in an electronic device, the wiring structure 101 may
include at least two patterns: a first wiring pattern 110
(shown in FIG.1) and a second wiring pattern 120 (shown
in FIG.2). In one embodiment of the present disclosure,
the first wiring pattern 110 and the second wiring pattern
120 are in different layers and electrically independent
to each other, and separated with an insulating layer. In
one embodiment of the present disclosure, the second
wiring pattern 120 is disposed above the first wiring pat-
tern 110, in other words, when viewed in a top view, the
second wiring pattern 120 partially overlaps the first wir-
ing pattern 110. In another embodiment, the second wir-
ing pattern 120 is under the first pattern 110. In one em-
bodiment of the present disclosure, the first wiring pattern
110 and the second wiring pattern 120 are symmetrical
along a vertical direction (such as the Y-axis shown in
FIG.1), but not limited thereto. In another embodiment,
an included angle (acute angle) between the first wiring
pattern 110 and the vertical direction is different from an
include angle (acute angle) between the second wiring
pattern 120 and the vertical direction, and the first wiring
pattern 110 and the second wiring pattern 120 are asym-
metrical.
[0023] In one embodiment of the present disclosure,
the first wiring pattern 110 may at least comprise three
parts: a plurality of first input wires 111, a plurality of first
output wires 112 and a plurality of first bridge wires 113,
wherein in some embodiments, each first input wires 111,
each first output wires 112 and each first bridge wires
113 are arranged along a first direction D1 separately
and electrically independent to each other. Besides, in
the top view, the angle (acute angle) between the vertical
direction (i.e. the Y-axis) and the first direction D1 (in
clockwise direction) is defined as a first angle θ1, wherein
in the present disclosure, the first angle θ1 is greater than
0 degree and smaller than 90 degrees.
[0024] In one embodiment of the present disclosure,
the first input wires 111, the first output wires 112 and
the first bridge wires 113 are separated from each other
with interval therebetween. In other words, the plurality
of the first input wires 111 do not contact to each other
directly, the plurality of the first output wires 112 do not
contact to each other directly, and the plurality of the first
bridge wires 113 do not contact to each other directly. In
addition, in one embodiment of the present disclosure,
the number of the first input wires 111 can be same as
the number of the first output wires 112. For example, in
this embodiment, there are five first input wires 111 and
five first output wires 112 shown in FIG.1. However, the
present disclosure is not limited thereto. In another em-
bodiment, the number of first input wires 111 is different
from the number of the first output wires 112. Besides,
the first bridge wires 113 are disposed between the first
input wires 111 and the first output wires 112. In other
words, the first bridge wires 113 are located in an interval
space between an area of first input wires 111 and an
area of first output wires 112.
[0025] Besides, in one embodiment of the present dis-

closure, the first wiring pattern 110 further comprises a
plurality of first input terminals 114 and a plurality of first
output terminals 115. The first input terminals 114 and
the first output terminals 115 are arranged along a third
direction D3 (i.e. the Y-axis). In the embodiment, the third
direction D3 (i.e. the Y-axis) is inbetween the first direc-
tion D1 and the second direction D2. In one embodiment,
each first input terminal 114 may be electrically connect-
ed to one first input wire 111 respectively (the first input
terminals 114 may electrically connect to driving IC
through contact pads), and the number of the first input
wires 111 can be same as the number of the first input
terminals 114 (for example, there are five first input ter-
minals 114 shown in FIG. 1). In another embodiment, the
number of the first input wires 111 can be different from
the number of the first input terminals 114. On the other
hand, each first output terminal 115 may be electrically
connected to one first output wire 112 respectively (the
first output terminals 115 may electrically connect to func-
tional units in the functional area of the electronic device),
and the number of the first output wires 112 can be same
as the number of the first output terminals 115 (for ex-
ample, there are five first output terminals 115 shown in
FIG.1). In another embodiment, the number of the first
output wires 112 can be different from the number of the
first output terminals 115.
[0026] In one embodiment of the present disclosure,
the first wiring pattern 110 can be formed on a substrate
200, the substrate 200 may be a rigid substrate or a flex-
ible substrate, wherein the rigid substrate may be such
as a glass substrate, a plastic substrate, a quartz sub-
strate, a sapphire substrate or other suitable rigid sub-
strate, and the flexible substrate may include polyimide
(PI), polyethylene terephthalate (PET) and/or other suit-
able flexible material, but not limited thereto. And first
wiring pattern 110 may include metal (Cu, Al, Mo, Ti, Ag,
Au, etc.) and/or transparent conductive material, wherein
the transparent conductive material can include indium
tin oxide (ITO), indium zinc oxide (IZO)) and/or any other
suitable conductive material, but not limited thereto.
[0027] Next, as shown in FIG.2, a first insulating layer
201 is formed, to cover the substrate 200 and the first
wiring pattern 110, and a second wiring pattern 120 is
then formed on the first insulating layer 201. Therefore,
the first insulating layer 201 is disposed between the first
wiring pattern 110 and the second wiring pattern 120 for
electrically isolated in the beginning. In order to simplify
the illustration, only the second wiring pattern 120 is
drawn in FIG.2, and the first wiring pattern 110 is omitted
from FIG.2.
[0028] In one embodiment of the present disclosure,
the material of the first insulating layer 201 may include
silicon oxide, silicon nitride, silicon oxynitride, aluminum
oxide and/or any other suitable insulating material, but
not limited thereto. The second wiring pattern 120 may
include metal (Cu, Al, Mo, Ti, Ag, Au, etc.) and/or trans-
parent conductive material, wherein the transparent con-
ductive material can include indium tin oxide (ITO), indi-
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um zinc oxide (IZO)) and/or any other suitable conductive
material, but not limited thereto. The second wiring pat-
tern 120 can be formed on the first insulating layer 201,
wherein the second wiring pattern 120 partially overlaps
the first wiring pattern 110 in the top view, and in one
embodiment of the present disclosure, the first wiring pat-
tern 110 and the second wiring pattern 120 are symmet-
rical along a vertical direction, but not limited thereto. In
another embodiment, an included angle between the first
wiring pattern 110 and the vertical direction is different
from an include angle between the second wiring pattern
120 and the vertical direction, and the first wiring pattern
110 and the second wiring pattern 120 are asymmetrical.
[0029] More detail, in one embodiment of the present
disclosure, the second wiring pattern 120 may at least
comprise three parts: a plurality of second input wires
121, a plurality of second output wires 122 and a plurality
of second bridge wires 123, wherein in some embodi-
ments, each second input wires 121, each second output
wires 122 and each second bridge wires 123 are ar-
ranged along a second direction D2, and the second di-
rection D2 is different from the first direction D1 men-
tioned above. Besides, in the top view, the angle (acute
angle) between the vertical direction (i.e. the Y-axis) and
the second direction D2 (in counterclockwise direction)
is defined as a second angle θ2, wherein in the present
disclosure, the second angle θ2 is greater than 0 degree
and smaller than 90 degrees. In some embodiment, the
first angle θ1 can be same as the second angle θ2, but
not limited thereto.
[0030] In one embodiment of the present disclosure,
the second input wires 121, the second output wires 122
and the second bridge wires 123 are separated from each
other with interval therebetween. In other words, the plu-
rality of the second input wires 121 do not contact to each
other directly, the plurality of the second output wires 122
do not contact to each other directly, and the plurality of
the second bridge wires 123 do not contact to each other
directly. In addition, in one embodiment of the present
disclosure, the number of the second input wires 121
may be same as the number of the second output wires
122. For example, in this embodiment, there are five sec-
ond input wires 121 and five second output wires 122
shown in FIG.2. However, the present disclosure is not
limited thereto. Besides, the second bridge wires 123 are
disposed between the second input wires 121 and the
second output wires 122.
[0031] Besides, in one embodiment of the present dis-
closure, the second wiring pattern 120 further comprises
a plurality of second input terminals 124 and a plurality
of second output terminals 125 arranged along a third
direction D3 (i.e. the Y-axis). Each second input terminal
124 may be electrically connected to one second input
wire 121 respectively (the second input wires 121 may
electrically connect to driving IC through contact pads),
and the number of the second input wires 121 can be
same as the number of the second input terminals 124
(for example, there are five second input terminals 124

shown in FIG.2). In another embodiment, the number of
second input wires 121 is different from the number of
the second input terminals 124. On the other hand, each
second output terminal 125 may be electrically connect-
ed to one second output wire 122 respectively (for ex-
ample, the second output terminal 125 may electrically
connect to functional units in the functional area of the
electronic device), and the number of the second output
wires 122 can be same as the number of the second
output terminals 125 (for example, there are five second
output terminals 125 shown in FIG.2). In another embod-
iment, the number of the second output wires 122 can
be different from the number of the second output termi-
nals 125.
[0032] Next, referring to FIG.3, the second wiring pat-
tern 120 shown in FIG.2 overlaps the first wiring pattern
110 shown in FIG.1 in the top view. In other words, FIG.
3 is obtained by overlapping first wiring pattern 110
shown in FIG. 1 and the second wiring pattern 120 shown
in FIG.2. In order to simplify the illustration, the labels of
some components are not shown in FIG. 3 (for example,
the first input wires 111, the first output wires 112, the
first bridge wires 113, the second input wires 121, the
second output wires 122 or the second bridge wires 123
may be omitted in FIG.3), but since the positions of these
components are clearly indicated in FIGS. 1-2, the posi-
tions of these components in FIG.3 can be known by
comparing the components’ positions in FIGS. 1-2.
[0033] As shown in FIG.3, the wiring structure 101 of
the present disclosure at least comprises the first wiring
pattern 110 and the second wiring pattern 120. Since the
first wiring pattern 110 is arranged along the first direction
D1, and the second wiring pattern 120 is arranged along
the second direction D2, after the first wiring pattern 110
and the second wiring pattern 120 are partially over-
lapped with each other, the plurality of first bridge wires
113 cross the plurality of second bridge wires 123 and
to form a mesh pattern region MPR. In one embodiment,
one second bridge wire 123 crosses at least one first
input wire 111, or at least one first output wire 112. Be-
sides, in one embodiment of the present disclosure, when
viewed in a top view, a plurality of contact structures CT
are formed on both sides of the mesh pattern region MPR,
and the contact structures CT are arranged along a third
direction D3 (i.e. the Y-axis). In some embodiment, the
contact structures CT electrically connected to the first
wiring pattern 110 and the second wiring pattern 120
along a Z-axis direction. The contact structure CT may
be via hole with electrical connecting plug. In some em-
bodiment, the contact structures CT may be disposed at
one terminal of the first input wire 111, one terminal of
the first output wire 112, one terminal of the second input
wire 121, one terminal of the second output wire 122,
both terminals of the first bridge wire 113, or both termi-
nals of the second bridge wire 123, but not limited thereto.
In another embodiment, the contact structure could be
placed in the middle or any place except terminals of the
first bridge wire 113 or the second bridge wire Therefore,
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in this embodiment, as shown in FIGS. 1-3, the plurality
of first input wires 111 are electrically connected to the
plurality of first output wires 112 through the plurality of
second bridge wires 123 and the plurality of contact struc-
tures CT respectively; and the plurality of second input
wires 121 are electrically connected to the plurality of
second output wires 122 through the plurality of first
bridge wires 113 and the plurality of contact structures
CT respectively. In one embodiment of the disclosure,
the first input terminals 114 are interlaced with the second
input terminals 124, and the first output terminals 115 are
interlaced with the second output terminals 125 with in-
tervals therebetween, but not limited thereto. In another
embodiment, the first input terminals 114 may be inter-
laced with the second input terminals 124 in partially over-
lapping, and the first output terminals 115 may be inter-
laced with the second output terminals 125 in partially
overlapping, but not limited thereto.
[0034] Besides, in this embodiment, the first wiring pat-
tern 110 further comprises a plurality of second interme-
diate wires 126 extending in a fourth direction D4 (i.e.
the X-axis direction, wherein the fourth direction D4 is
perpendicular to the third direction D3 in some embodi-
ments) respectively, and the first direction D1 is inbe-
tween the third direction D3 and the fourth direction D4.
In another embodiment, the fourth direction D4 may not
be perpendicular to the third direction D3. However, in
some embodiment of the present disclosure, the second
intermediate wires 126 may not be arranged along the
fourth direction, and they can be arranged along another
direction, the present disclosure is not limited thereto. In
addition, the plurality of second intermediate wires 126
can be electrically connected to the plurality contact
structures CT. In the present disclosure, the second in-
termediate wires 126 may electrically connected to other
elements, such as thin film transistors (TFT), another
electronic devices, signals lines (such as data lines, scan
lines), driving IC or other suitable circuits. The present
disclosure is not limited thereto. Besides, in one embod-
iment, the second intermediate wires 126 and the second
wiring pattern 120 may disposed in a same layer by a
same production process. In another embodiment, the
second intermediate wires 126 and the second wiring
pattern 120 may disposed in different layers by different
production processes.
[0035] Since the first wiring pattern 110 is electrically
connected to the second wiring pattern 120 through the
plurality of contact structures CT, so the signals can be
transmitted in the first wiring pattern 110 and in the sec-
ond wiring pattern 120 alternately. For example, as
shown in FIG.3, signals 1-10 (including signal 1, signal
2, signal 3, signal 4, signal 5, signal 6, signal 7, signal 8,
signal 9 and signal 10) are labeled beside the first input
terminals 114, beside the second input terminals 124 or
beside the second intermediate wires 126. An element
labeled with the signal number, representing the signal
passing through the element. Takes the signal 1 as an
example, the signal 1 is transmitted from a first input ter-

minal 114, passing through a first input wire 111, a sec-
ond bridge wire 123 and a first output wire 112 in se-
quence, and reached the first output terminal 115. Be-
sides, the signal 1 also electrically connected to two of
the second intermediate wires 126 through the contact
structures CT.
[0036] The wiring structure of the present disclosure
(including the wiring structures 101 and other wiring
structures shown in different embodiments of the present
disclosure) may have at least one advantage of the fol-
lowing advantages mentioned here: First, the wiring
structure can be structured by two conductive layers (i.e.
the first wiring pattern 110 and the second wiring pattern
120), so the manufacturing is relatively simple. Second,
since the contact structures CT are arranged on both
sides of the mesh pattern region MPR along the third
direction D3 and do not occupy the area in the mesh
pattern region MPR, so the width W of the mesh pattern
region MPR is relatively small, and thereby decreasing
the total area of the wiring structure and increasing the
device density. Third, since each signal path has a similar
length, and each wires overlaps the other wires in the
top view, the wiring structure may have uniform resist-
ance and uniform coupling capacitance. Fourth, since
every wire are overlapped with each other alternatively,
the noise and the crosstalk of the wiring structure can be
canceled or can be reduced, besides, the EMC (electro-
magnetic compatibility) effect should be better. Fifth,
since there are a plurality of spaces in the mesh pattern
region MPR between the wires, so when the following
processes, such as an UV curing process for sealing is
performed, it does not need to make a greater hole pat-
terns in the mesh pattern region MPR. Or sixth, since the
wiring structure has a mesh pattern region MPR, every
wire can be made shorter. Therefore, the wiring structure
is stronger for against twisting force in case of using flex-
ible substrate compared with conventional straight-line
wiring patterns.
[0037] It should be note that the sizes, the dimensions
or the ranges of each element shown in the embodiment
are only for illustrated, and the present disclosure is not
limited thereto.
[0038] In this present disclosure, the wiring structure
can be electrically connected to other components, such
as TFT, display medium or other suitable circuits. In one
case, the semiconductor layer of TFT could comprise
amorphous silicon, polysilicon such as low-temp polysil-
icon (LTPS) or oxide semiconductor such as indium gal-
lium zinc oxide (IGZO). However, the present disclosure
is not limited thereto. In one case, the display medium
can be liquid crystals (LC), organic light-emitting diodes
(OLED), minimeter-sized light-emitting diodes (mini
LED), micrometer-sized light-emitting diodes (micro
LED),quantum dot light-emitting diodes (QLED), quan-
tum dots (QD), phosphors, fluorescence or other display
elements, and is not limited thereto. A chip size of the
LED is about 300 mm to 10 mm, a chip size of the mini-
LED is about 100 mm to 300 mm, and a chip size of the
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micro-LED is about 1 mm to 100 mm, but the present
embodiment is not limited thereto.
[0039] The following description will detail the different
embodiments of the wiring structure of the present dis-
closure. To simplify the description, the following descrip-
tion will detail the dissimilarities among the different em-
bodiments and the identical features will not be redun-
dantly described. In order to compare the differences be-
tween the embodiments easily, the identical components
in each of the following embodiments are marked with
identical symbols.
[0040] Referring to FIG.4, FIG. 4 is a schematic dia-
gram showing a top view of a wiring structure according
to a second embodiment of the present disclosure. In this
embodiment, a wiring structure 102 is provided. The dif-
ference between the first embodiment and this embodi-
ment is that in this embodiment, the plurality of second
intermediate wires 126 are replaced by a plurality of first
intermediate wires 116, wherein the first intermediate
wires 116 and the first wiring pattern 110 are disposed
in a same layer. In other words, the first intermediate
wires 116 and the second wiring pattern 120 are disposed
in different layers. Besides, in this embodiment, the plu-
rality of first intermediate wires 116 are electrically con-
nected to the first wiring pattern 110 and/or the second
wiring pattern 120 through the plurality of contact struc-
tures CT, and the first intermediate wires 116 may be
arranged along the fourth direction D4 (the X-axis), but
not limited thereto.
[0041] Referring to FIG.5, FIG. 5 is a schematic dia-
gram showing a top view of a wiring structure according
to a third embodiment of the present disclosure. In this
embodiment, a wiring structure 103 is provided. The dif-
ference between the first embodiment and this embodi-
ment is that in this embodiment, the intermediate wires
comprise the first intermediate wires 116 and the second
intermediate wires 126. In other words, some of the in-
termediate wires are the first intermediate wires 116
(shown in FIG.4), and others intermediate wires are the
second intermediate wires 126 (shown in FIG.3). In ad-
dition, the first intermediate wires 116 and the second
intermediate wires 126 can be arranged alternately. How-
ever, the present disclosure is not limited thereto. In some
embodiments of the present disclosure, the intermediate
wires can be formed in different layers, and the shapes
or the positions of the intermediate wires can be adjusted
according to actual requirements. Besides, in this em-
bodiment, the plurality of first intermediate wires 116 and
the second intermediate wires 126 are electrically con-
nected to the first wiring pattern 110 and/or the second
wiring pattern 120 through the plurality of contact struc-
tures CT, and the first intermediate wires 116 and/or the
second intermediate wires 126 may be arranged along
the fourth direction D4 (the X-axis), but not limited thereto.
[0042] Referring to FIG.6, FIG. 6 is a schematic dia-
gram showing a top view of a wiring structure according
to a fourth embodiment of the present disclosure. In this
embodiment, a wiring structure 104 is provided. The dif-

ference between the first embodiment and this embodi-
ment is that in this embodiment, a third wiring pattern can
be further formed above the second wiring pattern 120,
there is an insulating layer disposed between the third
wiring pattern and the second wiring pattern 120. In some
embodiment, the second wiring pattern 120 is disposed
between the first wiring pattern 110 and the third wiring
pattern, and the second wiring pattern 120 is disposed
between the two insulating layers. In this embodiment,
the third wiring pattern may comprise a plurality of third
intermediate wires 136. More detail, the wiring structure
104 of this embodiment further comprises a plurality of
third intermediate wires 136 disposed above the second
wiring pattern 120, and a second insulating layer 202 is
formed between the second wiring pattern 120 and the
third intermediate wires 136 (the third wiring pattern). In
other words, in this embodiment, the intermediate wires
comprise the first intermediate wires 116 and the third
intermediate wires 136. In this embodiment, some of the
contact structures CT may penetrate the second insulat-
ing layer 202 and may be electrically connected to the
third intermediate wires 136, therefore, at least one of
the third intermediate wires 136 is electrically connected
to the first wiring pattern 110 and/or the second wiring
pattern 120 through the contact structure CT. In addition,
since the third intermediate wires 136 and the second
wiring pattern 120 are disposed in different layers, so the
shapes or the positions of the third intermediate wires
136 can be adjusted according to actual requirements.
In some embodiments, the third intermediate wires 136
may overlap with the second wiring pattern 120.
[0043] Referring to FIG.7, FIG. 7 is a schematic dia-
gram showing a top view of a wiring structure according
to a fifth embodiment of the present disclosure. In this
embodiment, a wiring structure 105 is provided. In this
embodiment, the first bridge wires and the second input
wires are omitted, and the number of the first input wires
and the first input terminals is adjusted. More detail, the
number of the first input wires 111 and the first input ter-
minal 114 in this embodiment is more than the number
of the first input wires 111 and the first input terminal 114
recited in other embodiments mentioned above. Specif-
ically, there are ten first input wires 111 and ten first input
terminal 114 shown in FIG.7. Besides, the intermediate
wires comprise the plurality of second intermediate wires
126 and the plurality of third intermediate wires 136.
Since the second intermediate wires 126 and the plurality
of third intermediate wires 136 are disposed on different
planes, so in some embodiment of the present disclo-
sure, parts of the third intermediate wires 136 may over-
lap with the second wiring pattern 120 or the second in-
termediate wires 126.
[0044] Referring to FIG.8, FIG. 8 is a schematic dia-
gram showing a top view of a wiring structure according
to a sixth embodiment of the present disclosure. In this
embodiment, a wiring structure 106 is provided. It should
be note that in this embodiment, the plurality of second
output terminals 125 interlace with and cross the plurality
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of first output terminals 115, or the plurality of first output
terminals 115 interlace with and cross the plurality of sec-
ond output terminals 125. Therefore, the arranging order
of the signals at the input terminals can be same as the
arranging order of the signals at the output terminals. For
example, taking FIG. 8 as an example, from left to right
of the input terminals, the signals of numbers 1-10 are
sequentially arranged, and at the output terminals, the
signals of numbers 1-10 are also arranged in order from
left to right. In this embodiment, the wiring structure 106
may be electrically connected to another wiring structure
along the Y-axis direction, and the output terminals of
the wiring structure 106 may be used as the input termi-
nals of another wiring structure. In other words, a plurality
of wiring structures 106 can be connected to each other
repeatedly.
[0045] Besides, in some embodiment of the present
disclosure, the plurality of second input terminals 124
may also cross the plurality of first input terminals 114,
or the plurality of first input terminals 114 cross the plu-
rality of second input terminals 124, it should also be
within the scope of the present disclosure.
[0046] In summary, the present disclosure provides a
wiring structure, the wiring structure can be formed by
two different wiring patterns, and the two different wiring
patterns can be electrically connected to each other
through a plurality of contact structures. The two wiring
patterns are overlapped with each other and to form the
wiring structure with a mesh pattern region. The wiring
structure with a mesh pattern region has some advan-
tages, such as having a smaller area or narrower width,
thereby increasing the overall device density, or having
a stronger structure.
[0047] For those skilled in the art, the technical features
disclosed in the aforementioned embodiments can be
replaced or recombined with one another to constitute
another embodiment without departing from the spirit of
the present disclosure.

Claims

1. An electronic device (101), characterized by:
a wiring structure (101), comprising:

a first wiring pattern (110) comprising a plurality
of first input wires (111) along a first direction
(D1) and a plurality of first output wires (112)
along the first direction (D1);
a second wiring pattern (120) comprising a plu-
rality of second bridge wires (123) along a sec-
ond direction (D2) different from the first direc-
tion (D1), one of the plurality of second bridge
wires (123) crosses at least one of the plurality
of first input wires (111) or at least one of the
plurality of first output wires (112); and
a first insulating layer (201) disposed between
the first wiring pattern (110) and the second wir-

ing pattern (120);
wherein one of the plurality of first input wires
(111) is electrically connected to corresponding
one of the plurality of first output wires (112)
through one of the plurality of second bridge
wires (123).

2. The electronic device (101) of claim 1, character-
ized in that the first wiring pattern (110) further com-
prises a plurality of first bridge wires (113) along the
first direction (D1) and disposed between the plural-
ity of first input wires (111) and the plurality of first
output wires (112), the second wiring pattern (120)
further comprises a plurality of second input wires
(121) along the second direction (D2) and a plurality
of second output wires (122) along the second di-
rection (D2), the plurality of second bridge wires
(123) are located between the plurality of second
input wires (121) and the plurality of second output
wires (122), and one of the plurality of second input
wires (121) is electrically connected to correspond-
ing one of the plurality of second output wires (122)
through one of the plurality of first bridge wires (113).

3. The electronic device (101) of claim 2, character-
ized in that one of the plurality of first bridge wires
(113) cross at least one of the plurality of second
bridge wires (123).

4. The electronic device (101) of claim 2, character-
ized in that first wiring pattern (110) further compris-
ing a plurality of first input terminals (114) along a
third direction (D3) different from the first direction
(D1) and the second direction (D2) and electrically
connected to the plurality of first input wires (111)
respectively, and a plurality of second input terminals
(124) along the third direction (D3) and electrically
connected to the plurality of second input wires (121)
respectively, wherein the plurality of first input termi-
nals (114) interlace with the plurality of second input
terminals (124).

5. The electronic device (101) of claim 4, character-
ized in that one of the plurality of first input terminals
(114) crosses adjacent one of the plurality of second
input terminals (124).

6. The electronic device (101) of claim 4, character-
ized in that an included angle (θ1) between the first
direction (D1) and the third direction (D3) is different
from an included angle (θ2) between the second di-
rection (D2) and the third direction (D3).

7. The electronic device (101) of claim 4, character-
ized in that an included angle (θ1) between the first
direction (D1) and the third direction (D3) is equal to
an included angle (θ2) between the second direction
(D2) and the third direction (D3).
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8. The electronic device (101) of claim 2, character-
ized in that the wiring structure (101) further com-
prising a plurality of first output terminals (115) elec-
trically along a third direction (D3) different from the
first direction (D1) and the second direction (D2) and
connected to the plurality of first output wires (112)
respectively, and a plurality of second output termi-
nals (125) along the third direction (D3) and electri-
cally connected to the plurality of second output
wires (122) respectively, wherein the plurality of first
output terminals (115) interlace with the plurality of
second output terminals (125).

9. The electronic device (101) of claim 1, character-
ized in that the plurality of second bridge wires (123)
comprise a plurality of second input ends located in
a third direction (D3) different from the first direction
(D1) and the second direction (D2) and a plurality of
second output ends located in the third direction
(D3).

10. The electronic device (101) of claim 9, character-
ized in that the plurality of first input wires (111) con-
tact the plurality of second input ends respectively,
and the plurality of the first output wires (112) contact
the plurality of second output ends respectively.

11. The electronic device (101) of claim 9, character-
ized in that the first wiring pattern (110) further com-
prises a plurality of first intermediate wires (116) ex-
tending in a fourth direction (D4) respectively, where-
in the fourth direction (D4) is different from the first
direction (D1), the second direction (D2) and the third
direction (D3), and the plurality of first intermediate
wires (116) contact the plurality of second input ends
or the plurality of second output ends respectively.

12. The electronic device (101) of claim 11, character-
ized in that the first wiring pattern (110) and the plu-
rality of first intermediate wires (116) are in a same
layer.

13. The electronic device (101) of claim 9, character-
ized in that the second wiring pattern (120) further
comprises a plurality of second intermediate wires
(126) extending in the fourth direction (D4) respec-
tively, wherein the fourth direction (D4) is different
from the first direction (D1), the second direction (D2)
and the third direction (D3), and the plurality of sec-
ond intermediate wires (126) contact the plurality of
second input ends or the plurality of second output
ends.

14. The electronic device (101) of claim 13, character-
ized in that the second wiring pattern (120) and the
plurality of second intermediate wires (126) are dis-
posed in a same layer.

15. The electronic device (101) of claim 9, further char-
acterized by a third wiring pattern (136) and a sec-
ond insulating layer (202) disposed between the sec-
ond wiring pattern (120) and the third wiring pattern
(136), wherein the third wiring pattern (136) compris-
es a plurality of third intermediate wires (136) contact
the plurality of second input ends or the plurality of
second output ends respectively.
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