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PIXEL ARRAY SUBSTRATE

BACKGROUND
Technical Field
[0001] The disclosure relates to a pixel array substrate.
Description of Related Art
[0002] The light-emitting diode display panel includes an active element substrate and
multiple light-emitting diode elements transferred to the active element substrate. Inheriting the
characteristics of light-emitting diodes, the light-emitting diode display panel has the advantages
of power saving, high efficiency, high brightness, fast response time, etc. In addition,
compared to the organic light-emitting diode display panel, the light-emitting diode display panel
also has advantages such as easy color adjustment, long light-emitting lifespan, and no image
burn-in. Therefore, the light-emitting diode display panel is regarded as the next generation
display technology.
[0003] However, the pixel driving circuit and the light-emitting diode elements need to be
disposed on the same surface of the light-emitting diode display panel, which easily causes the
issue of insufficient layout area. In addition, in order to implement a light-emitting diode
display panel with a narrow bezel or even bezel-less, conductors are disposed on the sidewall of
the substrate of the light-emitting diode display panel. When multiple light-emitting diode
display panels are spliced into a spliced display device with a narrow seam or even seamless, the
conductors on the sidewalls of adjacent light-emitting diode display panels are likely to come

into contact, which causes short circuit.
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SUMMARY
[0004] The disclosure provides a pixel array substrate with good performance.
[0005] The pixel array substrate of the disclosure includes a substrate, multiple conductors, a
pixel driving circuit, a first pad, and a second pad. The substrate has a first surface, a second
surface, and multiple through holes. The first surface is opposite to the second surface. The
multiple through holes extend from the first surface to the second surface. The conductors are
respectively disposed in the through holes. The pixel driving circuit is disposed on the first
surface of the substrate. The first pad and the second pad are disposed on the second surface of
the substrate. The conductors include at least one first conductor, a second conductor, and a
first dummy conductor. The at least one first conductor is electrically connected to the pixel
driving circuit and the first pad. The second conductor is electrically connected to the pixel
driving circuit and the second pad. The first dummy conductor overlaps with and is electrically
isolated from the pixel driving circuit.
[0006] In an embodiment of the disclosure, the pixel driving circuit includes a thin film
transistor.  The first dummy conductor overlaps with a channel of the thin film transistor.
[0007] In an embodiment of the disclosure, the pixel array substrate further includes a first
dielectric layer, which is disposed between the thin film transistor and the first surface of the
substrate. The first dielectric layer has a contact window, which overlaps with the at least one
first conductor. A first terminal of the thin film transistor is electrically connected to at least
one first conductor through the contact window. A physical portion of the first dielectric layer
is disposed between the channel of the thin film transistor and the first dummy conductor.
[0008] In an embodiment of the disclosure, the pixel driving circuit includes a thin film
transistor. The first dummy conductor overlaps with a control terminal of the thin film

transistor.
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[0009] In an embodiment of the disclosure, the pixel array substrate further includes a first
dielectric layer, which is disposed between the thin film transistor and the first surface of the
substrate. The first dielectric layer has a contact window, which overlaps with the at least one
first conductor. A first terminal of the thin film transistor is electrically connected to the at
least one first conductor through the contact window. A physical portion of the first dielectric
layer is disposed on between the control terminal of the thin film transistor and the first dummy
conductor.

[0010] In an embodiment of the disclosure, the pixel array substrate further includes a
light-emitting diode element, which is disposed on the second surface of the substrate. A first
electrode and a second electrode of the light-emitting diode element are respectively electrically
connected to the first pad and the second pad. The light-emitting diode element has a region
between the first electrode and the second electrode. The conductors further include a second
dummy conductor, which overlaps with the region of the light-emitting diode element and is
electrically isolated from the pixel driving circuit and the light-emitting diode element.

[0011] In an embodiment of the disclosure, the pixel array substrate further includes a
light-emitting diode element and a common line. The light-emitting diode element is disposed
on the second surface of the substrate. A first electrode and a second electrode of the
light-emitting diode element are respectively electrically connected to the first pad and the
second pad. The common line includes a first portion and a second portion. The first portion
is disposed on the first surface of the substrate. The pixel driving circuit includes the first
portion of the common line. The second portion is disposed on the second surface of the
substrate and is electrically connected to the second pad. The second conductor is electrically
connected to the first portion and the second portion of the common line. The conductors

further include a third dummy conductor, which overlaps with and is electrically isolated from
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the first portion and the second portion of the common line.

[0012] In an embodiment of the disclosure, a film thickness of the second portion of the
common line is greater than a film thickness of the first portion of the common line.

[0013] In an embodiment of the disclosure, the pixel driving circuit includes a thin film
transistor. The pixel array substrate further includes a signal line. The signal line includes a
first portion and a second portion. The first portion is disposed on the first surface of the
substrate and is electrically connected to a second terminal of the thin film transistor. The pixel
driving circuit includes the first portion of the signal line. The second portion is disposed on
the second surface of the substrate. The conductors further include a third conductor and a
fourth dummy conductor. The third conductor is electrically connected to the first portion and
the second portion of the signal line. The fourth dummy conductor overlaps with and is
electrically isolated from the first portion and the second portion of the signal line.

[0014] In an embodiment of the disclosure, a film thickness of the second portion of the signal
line is greater than a film thickness of the first portion of the signal line.

[0015] In an embodiment of the disclosure, a line width of the second portion of the signal line
is greater than a line width of the first portion of the signal line.

[0016] In an embodiment of the disclosure, the pixel driving circuit includes a thin film
transistor. The pixel array substrate further includes a first dielectric layer and a first
conductive pattern. The first dielectric layer is disposed on the first surface of the substrate and
is located between the thin film transistor and the first surface of the substrate. The first
conductive pattern is disposed on the first surface of the substrate and is located between the first
dielectric layer and the first surface of the substrate. The first terminal of the thin film
transistor is electrically connected to the first conductive pattern. The at least one first

conductor is multiple first conductors. The first conductive pattern is electrically connected to
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the first conductors.

[0017] In an embodiment of the disclosure, the pixel array substrate further includes a
heat-dissipation pattern, which is disposed on the second surface of the substrate and is
connected to the first dummy conductor.

[0018] In an embodiment of the disclosure, the substrate has an active region and a peripheral
region outside the active region. The pixel driving circuit is disposed in the active region of the
substrate. The conductors include multiple active region conductors located in the active region
and multiple peripheral region conductors located in the peripheral region. The active region
conductors include the at least one first conductor, the second conductor, and the first dummy
conductor. A reference surface is coplanar with the first surface of the substrate. A vertical
projection shape of an active region conductor on the reference surface is different from a
vertical projection shape of a peripheral region conductor on the reference surface.

[0019] In an embodiment of the disclosure, the substrate has an active region and a peripheral
region outside the active region. The pixel driving circuit is disposed in the active region of the
substrate. The conductors include multiple active region conductors located in the active region
and multiple peripheral region conductors located in the peripheral region. The active region
conductors include the at least one first conductor, the second conductor, and the first dummy
conductor. A reference surface is coplanar with the first surface of the substrate. The active
region conductors are arranged at a first spacing in a direction. The peripheral region
conductors are arranged at a second spacing in the direction. The first spacing is different from
the second spacing.

[0020] In an embodiment of the disclosure, the substrate has an active region and a peripheral
region outside the active region. The pixel driving circuit is disposed in the active region of the

substrate. The through holes include multiple active region through holes located in the active
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region and multiple peripheral region through holes located in the peripheral region. The active
region through holes are closed openings. The peripheral region through holes are opened
openings.

[0021] In an embodiment of the disclosure, the substrate has an active region and a peripheral
region outside the active region. The pixel driving circuit is disposed in the active region of the
substrate. The through holes include multiple active region through holes located in the active
region and multiple peripheral region through holes located in the peripheral region. The
conductors include multiple active region conductors and multiple peripheral region conductors
respectively located in the active region through holes and the peripheral region through holes.
The active region conductors include the at least one first conductor, the second conductor, and
the first dummy conductor. A peripheral region conductor is retracted in a corresponding
peripheral region through hole.

[0022] In an embodiment of the disclosure, the substrate has an active region and a peripheral
region outside the active region. The through holes include multiple active region through
holes located in the active region and multiple peripheral region through holes located in the
peripheral region. The conductors include multiple active region conductors and multiple
peripheral region conductors respectively located in the active region through holes and the
peripheral region through holes. The active region conductors include the at least one first
conductor, the second conductor, and the first dummy conductor. The substrate has multiple
concave surfaces and multiple outer sidewalls. The concave surfaces respectively define the
peripheral region through holes of the substrate. Each outer sidewall is connected between two
adjacent concave surfaces. The concave surfaces and the outer sidewalls of the substrate
jointly define an edge of the substrate. A peripheral region conductor has a surface. The

surface faces away from a corresponding concave surface of the substrate. There is a distance
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between the surface of the peripheral region conductor and an outer sidewall of the substrate.
[0023] In an embodiment of the disclosure, the surface of the peripheral region conductor is
substantially a flat surface.

[0024] In an embodiment of the disclosure, the surface of the peripheral region conductor is a

concave surface.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] FIG. 1 shows a substrate 110 and a region R1 on a first surface 112 of the substrate 110
of a pixel array substrate 10 according to an embodiment of the disclosure.
[0026] FIG. 2 shows the substrate 110 and a region R2 on a second surface 114 of the
substrate 110 of the pixel array substrate 10 according to an embodiment of the disclosure.
[0027] FIG. 3 is an enlarged schematic view of the region R1 of FIG. 1.
[0028] FIG. 4 is an enlarged schematic view of the region R2 of FIG. 2.
[0029] FIG. 5 is a schematic cross-sectional view of the pixel array substrate 10 according to
an embodiment of the disclosure.
[0030] FIG. 6 is a schematic cross-sectional view of the pixel array substrate 10 according to
an embodiment of the disclosure.
[0031] FIG. 7 is a schematic cross-sectional view of the pixel array substrate 10 according to
an embodiment of the disclosure.
[0032] FIG. 8 shows a conductor 130, a substrate 110, and components on a first surface 112
of a substrate 110 of a pixel array substrate 10A according to an embodiment of the disclosure.
[0033] FIG. 9 shows a conductor 130, a substrate 110, and components on a first surface 112
of a substrate 110 of a pixel array substrate 10B according to an embodiment of the disclosure.

[0034] FIG. 10 is a schematic cross-sectional view of a pixel array substrate 10C according to
-7-
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an embodiment of the disclosure.

[0035] FIG. 11 is a schematic cross-sectional view of a pixel array substrate 10D according to
an embodiment of the disclosure.

[0036] FIG. 12 is a schematic cross-sectional view of a pixel array substrate 10E according to
an embodiment of the disclosure.

[0037] FIG. 13 is a schematic top view of a spliced display device 1 according to an
embodiment of the disclosure.

[0038] FIG. 14 is a schematic top view of a spliced display device 1A according to an
embodiment of the disclosure.

[0039] FIG. 15 is a schematic top view of a spliced display device 1B according to an
embodiment of the disclosure.

[0040] FIG. 16 is a schematic top view of a spliced display device 1C according to an
embodiment of the disclosure.

[0041] FIG. 17 is a schematic top view of a spliced display device 1D according to an
embodiment of the disclosure.

[0042] FIG. 18 is a schematic top view of a spliced display device 1E according to an
embodiment of the disclosure.

[0043] FIG. 19 is a schematic cross-sectional view of the spliced display device 1E according
to an embodiment of the disclosure.

[0044] FIG. 20 is a schematic top view of a spliced display device 1F according to an
embodiment of the disclosure.

[0045] FIG. 21 is a schematic cross-sectional view of the spliced display device 1F according
to an embodiment of the disclosure.

[0046] FIG. 22 is a schematic cross-sectional view of a spliced display device 1G according to
-8-
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an embodiment of the disclosure.
[0047] FIG. 23 is a schematic cross-sectional view of a spliced display device 1H according to
an embodiment of the disclosure.
[0048] FIG. 24 is a schematic cross-sectional view of a spliced display device 11 according to

an embodiment of the disclosure.

DETAILED DESCRIPTION OF DISCLOSED EMBODIMENTS

[0049] Reference will now be made in detail to the exemplary embodiments of the disclosure,
and examples of the exemplary embodiments are illustrated in the accompanying drawings.
Whenever possible, the same reference numerals are used in the drawings and descriptions to
represent the same or similar parts.

[0050] It should be understood that when an element such as a layer, a film, a region, or a
substrate is referred to as being "on" or "connected to" another element, the element may be
directly on or connected to the another element, or there may be an intermediate element. In
contrast, when an element is referred to as being "directly on" or "directly connected to" another
element, there is no intermediate element. As used herein, "connection™ may refer to physical
and/or electrical connection. Furthermore, there may be another element between two elements
that are “electrically connected" or “coupled".

[0051] As used herein, "about”, "approximately”, or "substantially” includes the stated value
and the average value within an acceptable deviation range of a specific value determined by
persons skilled in the art, which takes into account the measurement in discussion and the
specific amount of measurement-related error (that is, the limitation of the measurement system).
For example, "about™ may include one or more standard deviations, +30%, £20%, +10%, or £5%

of the stated value. Furthermore, "about”, "approximately", or "substantially” used herein may
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select a more acceptable deviation range or standard deviation according to optical properties,
etching properties, or other properties instead of applying one standard deviation to all
properties.

[0052] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meanings as commonly understood by persons skilled in the art to which
the disclosure belongs. It will be further understood that terms such as those defined in
commonly used dictionaries should be interpreted as having meanings consistent with the
meanings of the terms in the related technologies and the context of the disclosure, and will not
be interpreted as idealized or overly formal meanings unless explicitly defined herein.

[0053] FIG. 1 shows a substrate 110 and a region R1 on a first surface 112 of the substrate 110
of a pixel array substrate 10 according to an embodiment of the disclosure.

[0054] FIG. 2 shows the substrate 110 and a region R2 on a second surface 114 of the
substrate 110 of the pixel array substrate 10 according to an embodiment of the disclosure. The
second surface 114 is a back surface of a paper surface of FIG. 2.

[0055] FIG. 3 is an enlarged schematic view of the region R1 of FIG. 1. The region R1 may
be regarded as a pixel region of the pixel array substrate 10.

[0056] FIG. 4 is an enlarged schematic view of the region R2 of FIG. 2. The region R2
coincides with the region R1.

[0057] FIG. 5 is a schematic cross-sectional view of the pixel array substrate 10 according to
an embodiment of the disclosure. FIG. 5 corresponds to a section line A-A’ of FIG. 3 and a
section line a-a’ of FIG. 4.

[0058] FIG. 6 is a schematic cross-sectional view of the pixel array substrate 10 according to
an embodiment of the disclosure. FIG. 6 corresponds to a section line B-B’ of FIG. 3 and a

section line b-b’ of FIG. 4.
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[0059] FIG. 7 is a schematic cross-sectional view of the pixel array substrate 10 according to
an embodiment of the disclosure. FIG. 7 corresponds to a section line C-C’ of FIG. 3 and a
section line c-c’ of FIG. 4.

[0060] Please refer to FIG. 1 to FIG. 5. The pixel array substrate 10 includes the substrate
110. The substrate 110 has the first surface 112, the second surface 114, and multiple through
holes 116. The first surface 112 is opposite to the second surface 114, and the through holes
116 extend from the first surface 112 to the second surface 114. The pixel array substrate 10
further includes multiple conductors 130, which are respectively disposed in the through holes
116.

[0061] Please refer to FIG. 3 and FIG. 4. In this embodiment, the conductors 130
respectively disposed in the through holes 116 may be arranged in an array. For example, in
this embodiment, the conductors 130 may be arranged at equal spacings in a direction x, and the
conductors 130 may also be arranged at equal spacings in a directiony. The direction x and the
direction y intersect (for example, but not limited to: perpendicular to each other). In this
embodiment, the spacing between two adjacent conductors 130 in the direction x is D1y, the
spacing between two adjacent conductors 130 in the direction y is D1y, and D1x and D1y may be
the same or different. In this embodiment, 1 pm < D1x <400 um and 1 pm < D1y <400 um,
but the disclosure is not limited thereto.

[0062] In this embodiment, the material of the substrate 110 may be glass, quartz, an organic
polymer, or an opaque/reflective material (for example, but not limited to: a wafer, ceramics, or
other applicable materials), or other applicable materials.

[0063] In this embodiment, based on the consideration of conductivity, the conductor 130
generally uses a metal or a stacked layer of multiple metals. However, the disclosure is not

limited thereto. According to other embodiments, the conductor 130 may also use other
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conductive materials, such as alloys, nitrides of metallic materials, oxides of metallic materials,
oxynitrides of metallic materials, or stacked layers of metal materials and other conductive
materials.

[0064] Please refer to FIG. 3 and FIG. 5. The pixel array substrate 10 further includes a pixel
driving circuit SPC, which is disposed on the first surface 112 of the substrate 110. In this
embodiment, the pixel driving circuit SPC includes a thin film transistor T. The thin film
transistor T has a first terminal Ta, a second terminal Th, a control terminal Tc, and a
semiconductor pattern Td. The semiconductor pattern Td has a first region Td-1, a second
region Td-2, and a channel Td-3. The first region Td-1 and the second region Td-2 of the
semiconductor pattern Td respectively overlap with the first terminal Ta and the second terminal
Tb of the thin film transistor T, and the channel Td-3 is disposed between the first region Td-1
and the second region Td-2 of the semiconductor pattern Td.

[0065] For example, in this embodiment, the control terminal Tc of the thin film transistor T
may be selectively disposed on the semiconductor pattern Td, and the thin film transistor T is a
top gate type transistor. However, the disclosure is not limited thereto. In other embodiments,
the thin film transistor T may also be a bottom gate type or other types of transistors.

[0066] In this embodiment, the pixel driving circuit SPC may further include a signal line SL1
and a first portion SL2-1 of a signal line SL2. The signal line SL1 is electrically connected to
the control terminal Tc of the thin film transistor T, the first portion SL2-1 of the signal line SL2
and the signal line SL1intersect, and the first portion SL2-1 of the signal line SL2 is electrically
connected to the second terminal Th of the thin film transistor T. In addition, in this
embodiment, the pixel driving circuit SPC may further include a first portion CL-1 of a common
line CL disposed on the first surface 112.

[0067] Please refer to FIG. 1 and FIG. 3. The substrate 110 has an active region 110a and a
-12-
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peripheral region 110b outside the active region 110a. The pixel driving circuit SPC is
disposed in the active region 110a of the substrate 110. In this embodiment, a drive element
200 may be selectively disposed on the first surface 112 of the substrate 110, and the drive
element 200 may be electrically connected to the signal line SL1, the first portion SL2-1 of the
signal line SL2, the first portion CL-1 of the common line CL, or a combination of at least two of
the above. In this embodiment, the drive element 200 may include an integrated circuit (IC), an
integrated gate driver-on-array (GOA), or a combination thereof.

[0068] Please refer to FIG. 4 and FIG. 5. The pixel array substrate 10 further includes a first
pad P1 and a second pad P2, which are disposed on the second surface 114 of the substrate 110.
The first pad P1 and the second pad P2 are respectively configured to be electrically connected to
a first electrode E1 and a second electrode E2 of a light-emitting diode element LED.

[0069] Please refer to FIG. 3, FIG. 4, and FIG. 5. The conductors 130 disposed in the
through holes 116 of the substrate 110 include a first conductor 131. The first conductor 131 is
electrically connected to the pixel driving circuit SPC located on the first surface 112 and the
first pad P1 located on the second surface 114. Specifically, in this embodiment, the first
conductor 131 is electrically connected to the first terminal Ta of the thin film transistor T
located on the first surface 112 and the first pad P1 located on the second surface 114.

[0070] Please refer to FIG. 3, FIG. 4, and FIG. 6. The conductors 130 disposed in the
through holes 116 of the substrate 110 further include a second conductor 132. The second
conductor 132 is electrically connected to the pixel driving circuit SPC and the second pad P2.
Specifically, in this embodiment, the common line CL includes not only the first portion CL-1
disposed on the first surface 112, but also a second portion CL-2 disposed on the second surface
114. The first portion CL-1 of the common line CL overlaps with the second portion CL-2 of

the common line CL. The second portion CL-2 of the common line CL is electrically
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connected to the second pad P2 (as shown in FIG. 4). The second conductor 132 is electrically
connected to the first portion CL-1 of the common line CL and the second portion CL-2 of the
common line CL. In this way, the first portion CL-1 of the common line CL of the pixel
driving circuit SPC located on the first surface 112 may be electrically connected to the second
pad P2 located on the second surface 114.

[0071] Please refer to FIG. 3, FIG. 4, and FIG. 5. It is worth noting that the conductors 130
disposed in the through holes 116 of the substrate 110 further include multiple dummy
conductors 134, which are electrically isolated from the conductive component (for example, but
not limited to: the pixel driving circuit SPC) located on the first surface 112 and the conductive
component (for example, but not limited to: the first pad P1) located on the second surface 114.
[0072] The dummy conductors 134 include a first dummy conductor 134-1, which overlaps
with and is electrically isolated from the pixel driving circuit SPC. For example, in this
embodiment, the first dummy conductor 134-1 may overlap with the channel Td-3 of the thin
film transistor T. In this embodiment, the first dummy conductor 134-1 may also overlap with
the control terminal Tc of the thin film transistor T, but the disclosure is not limited thereto.
[0073] In this embodiment, the pixel array substrate 10 further includes a first dielectric layer
120 (shown in FIG. 5), which is disposed between the thin film transistor T and the first surface
112 of the substrate 110. The first dielectric layer 120 has a contact window 121 overlapping
with the first conductor 131. The first terminal Ta of the thin film transistor T is electrically
connected to the first conductor 131 in the through hole 116 of the substrate 110 through the
contact window 121. In this embodiment, the first dielectric layer 120 has a physical portion
120s1. The physical portion 120sl is disposed between the channel Td-3 of the thin film
transistor T and the first dummy conductor 134-1, and the physical portion 120sl is disposed

between the control terminal Tc of the thin film transistor T and the first dummy conductor
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134-1, so that the first dummy conductor 134-1 is electrically isolated from the pixel driving
circuit SPC disposed on the first surface 112.

[0074] In this embodiment, the pixel array substrate 10 further includes a second dielectric
layer 150 (shown in FIG. 5), which is disposed on the second surface 114 of the substrate 110.
The second dielectric layer 150 has a contact window 151 overlapping with the first conductor
131. The first pad P1 is electrically connected to the first conductor 131 in the through hole
116 of the substrate 110 through the contact window 151. In this embodiment, the second
dielectric layer 150 has a physical portion 150s1, and the physical portion 150s1 is disposed
between the first pad P1 and the first dummy conductor 134-1, so that the first dummy conductor
134-1 is electrically isolated from the first pad P1 disposed on the second surface 114.

[0075] Please refer to FIG. 3, FIG. 4, and FIG. 5. In this embodiment, the pixel array
substrate 10 further includes the light-emitting diode element LED, which is disposed on the
second surface 114 of the substrate 110. The first electrode E1 and the second electrode E2 of
the light-emitting diode element LED are respectively electrically connected to the first pad P1
and the second pad P2. The light-emitting diode element LED has a region Rrep located
between the first electrode E1 and the second electrode E2. The dummy conductors 134 further
include a second dummy conductor 134-2, which overlaps with the region Riep of the
light-emitting diode element LED and is electrically isolated from the pixel driving circuit SPC
and the light-emitting diode element LED. Specifically, in this embodiment, a physical portion
(not shown) of the first dielectric layer 120 (shown in FIG. 5) is disposed on one end of the
second dummy conductor 134-2 close to the first surface 112, so that the second dummy
conductor 134-2 is electrically isolated from the pixel driving circuit SPC. A physical portion
(not shown) of the second dielectric layer 150 (shown in FIG. 5) is disposed on one end of the

second dummy conductor 134-2 close to the second surface 114, so that the second dummy
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conductor 134-2 is electrically isolated from the light-emitting diode element LED.

[0076] Please refer to FIG. 3, FIG. 4, and FIG. 6. In this embodiment, the dummy conductors
134 further include a third dummy conductor 134-3, which overlaps with and is electrically
isolated from the first portion CL-1 and the second portion CL-2 of the common line CL.
Specifically, in this embodiment, a physical portion 120s2 of the first dielectric layer 120 is
disposed on one end of the third dummy conductor 134-3 close to the first surface 112, so that
the third dummy conductor 134-3 is electrically isolated from the first portion CL-1 of the
common line CL. A physical portion 150s2 of the second dielectric layer 150 is disposed on
one end of the third dummy conductor 134-3 close to the second surface 114, so that the third
dummy conductor 134-3 is electrically isolated from the second portion CL-2 of the common
line CL.

[0077] In addition, in this embodiment, a film thickness TcL2 of the second portion CL-2 of
the common line CL may be selectively greater than a film thickness Tcr.1 of the first portion
CL-1 of the common line CL. In this way, the resistance of the common line CL may be
reduced to improve the performance of the pixel array substrate 10.

[0078] Please refer to FIG. 3, FIG. 4, and FIG. 7. In this embodiment, the signal line SL2
includes not only the first portion SL2-1 disposed on the first surface 112a, but also a second
portion SL2-2 disposed on the second surface 114. The first portion SL2-1 of the signal line
SL2 overlaps with the second portion SL2-2 of the signal line SL2. In this embodiment, the
conductors 130 disposed in the through holes 116 of the substrate 110 further include a third
conductor 133, which is electrically connected to the first portion SL2-1 and the second portion
SL2-2 of the signal line SL2. The dummy conductors 134 further include a fourth dummy
conductor 134-4, which overlaps with and is electrically isolated from the first portion SL2-1 and

the second portion SL2-2 of the signal line SL2. Specifically, in this embodiment, a physical
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portion 120s3 of the first dielectric layer 120 is disposed on one end of the fourth dummy
conductor 134-4 close to the first surface 112, so that the fourth dummy conductor 134-4 is
electrically isolated from the first portion SL2-1 of the signal line SL2. A physical portion
150s3 of the second dielectric layer 150 is disposed on one end of the fourth dummy conductor
134-4 close to the second surface 114, so that the fourth dummy conductor 134-4 is electrically
isolated from the second portion SL2-2 of the signal line SL2.

[0079] In addition, in this embodiment, a film thickness Ts.2-» of the second portion SL2-2 of
the signal line SL2 may be selectively greater than a film thickness Tsio-1 of the first portion
SL2-1 of the signal line SL2. A line width Ws_2-2 of the second portion SL2-2 of the signal line
SL2 may be selectively greater than a line width Ws».1 of the first portion SL2-1 of the signal
line SL2. In this way, the resistance of the signal line SL2 may be reduced to improve the
performance of the pixel array substrate 10.

[0080] It must be noted here that the following embodiments continue to use the reference
numerals of elements and some content of the foregoing embodiments. The same reference
numerals are adopted to represent the same or similar elements, and the description of the same
technical content is omitted. For the description of the omissions, please refer to the foregoing
embodiments, which will not be repeated in the following embodiments.

[0081] FIG. 8 shows a conductor 130, a substrate 110, and components on a first surface 112
of a substrate 110 of a pixel array substrate 10A according to an embodiment of the disclosure.
[0082] The pixel array substrate 10A of FIG. 8 is similar to the pixel array substrate 10 of FIG.
1, and the difference between the two is that the conductors 130 of the two are not completely
the same.

[0083] Please refer to FIG. 8. Specifically, in this embodiment, multiple conductors 130

include multiple active region conductors 130A located in an active region 110a and multiple
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peripheral region conductors 130B located in a peripheral region 110b. The active region
conductors 130A include a first conductor 131 (refer to FIG. 3 and FIG. 4), a second conductor
132 (refer to FIG. 3 and FIG. 4), and a first dummy conductor 134-1 (refer to FIG. 3 and FIG. 4).
A reference surface (such as a paper surface of FIG. 8) is coplanar with the first surface 112 of
the substrate 110. The active region conductors 130A are arranged at spacings D1x in a
direction x, the peripheral region conductors 130B are arranged at spacings D2y in the direction
X, and the spacing D1 is different from the spacing D2x.

[0084] In this embodiment, the peripheral region 110b disposed with the peripheral region
conductors 130B may include a bonding region. The peripheral region conductors 130B with
different spacings D2y facilitate the bonding between a drive element 200 and the pixel array
substrate 10A.

[0085] FIG. 9 shows a conductor 130, a substrate 110, and components on a first surface 112
of a substrate 110 of a pixel array substrate 10B according to an embodiment of the disclosure.
[0086] The pixel array substrate 10B of FIG. 9 is similar to the pixel array substrate 10 of FIG.
1, and the difference between the two is that the conductors 130 of the two are not completely
the same.

[0087] Please refer to FIG. 9. Specifically, in this embodiment, multiple conductors 130
include multiple active region conductors 130A located in an active region 110a and multiple
peripheral region conductors 130B located in a peripheral region 110b. The active region
conductors 130A include a first conductor 131 (refer to FIG. 3 and FIG. 4). A reference surface
(such as a paper surface of FIG. 9) is coplanar with the first surface 112 of the substrate 110. A
vertical projection shape of the active region conductor 130A on the reference surfaces is
different from a vertical projection shape of the peripheral region conductor 130B on the

reference surface. For example, in this embodiment, the vertical projection shape of the active
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region conductor 130A on the reference surface may selectively be a circle, and the vertical
projection shape of the peripheral region conductor 130B on the reference surface may
selectively be an ellipse, but the disclosure is not limited thereto.

[0088] In this embodiment, the peripheral region 110b disposed with the peripheral region
conductors 130B may include a bonding region. The peripheral region conductors 130B with
different vertical projection shapes facilitate the bonding between a drive element 200 and the
pixel array substrate 10B.

[0089] FIG. 10 is a schematic cross-sectional view of a pixel array substrate 10C according to
an embodiment of the disclosure.

[0090] The pixel array substrate 10C of FIG. 10 is similar to the pixel array substrate 10 of
FIG. 5, and the difference between the two is that the pixel array substrate 10C of FIG. 10 further
includes a first conductive pattern 170. Please refer to FIG. 10. The first conductive pattern
170 is disposed on a first surface 112 of a substrate 110 and is located between a first dielectric
layer 120 and the first surface 112 of the substrate 110. A first terminal Ta of a thin film
transistor T is electrically connected to the first conductive pattern 170, and the first conductive
pattern 170 is electrically connected to multiple first conductors 131. The first conductive
pattern 170 is used to connect the first conductors 131, so that the resistance of the connection
line between the first terminal Ta of the thin film transistor T and a first pad P1 may be reduced
without being restricted by the design rule.

[0091] FIG. 11 is a schematic cross-sectional view of a pixel array substrate 10D according to
an embodiment of the disclosure.

[0092] The pixel array substrate 10D of FIG. 11 is similar to the pixel array substrate 10C of
FIG. 10, and the difference between the two is that the pixel array substrate 10D of FIG. 11

further includes a heat-dissipation pattern 180, which is disposed on a second surface 114 of a
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substrate 110 and is connected to a first dummy conductor 134-1. The heat-dissipation pattern
180 facilitates the heat dissipation of a thin film transistor T and/or a light-emitting diode
element LED.

[0093] FIG. 12 is a schematic cross-sectional view of a pixel array substrate 10E according to
an embodiment of the disclosure.

[0094] The pixel array substrate 10E of FIG. 12 is similar to the pixel array substrate 10, and
the difference between the two is that the form of through holes 116 located in a peripheral
region 110b is different.

[0095] Please refer to FIG. 12. Specifically, in this embodiment, the through holes 116 of a
substrate 110 include multiple active region through holes 116A located in an active region 110a
and multiple peripheral region through holes 116B located in the peripheral region 110b. The
active region through holes 116A are closed opening. In particular, the peripheral region
through holes 116B are opened openings.

[0096] In addition, in this embodiment, multiple conductors 130 include multiple active region
conductors 130A and multiple peripheral region conductors 130B respectively located in the
active region through holes 116A and the peripheral region through holes 116B. In particular,
the peripheral region conductor 130B is retracted into the corresponding peripheral region
through hole 116B.

[0097] The substrate 110 has multiple concave surfaces 110c and multiple outer sidewalls
110d defining the peripheral region through holes 116B. The concave surfaces 110c and the
outer sidewalls 110d of the substrate 110 jointly define an edge 110e-1 of the substrate 110.
Each outer sidewall 110d is connected between two adjacent concave surfaces 110c. The
peripheral region conductor 130B has a surface 130s. The surface 130s faces away from the

corresponding concave surface 110c of the substrate 110. There is a distance g between the
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surface 130s of the peripheral region conductor 130B and the outer sidewall 110d of the
substrate 110.

[0098] As such, when the pixel array substrate 10E is spliced with other pixel array substrates
(not shown), short circuit with other pixel array substrates is less likely to occur.

[0099] For example, in this embodiment, the active region through hole 116A has a diameter
R, there is a distance La, where La > (R/2), between the surface 130s of the peripheral region
conductor 130B and a bottom portion of the concave surface 110c, and there is a distance Lb,
where Lb > (2R/3), between the outer sidewall 110d of the substrate 110 and the bottom portion
of the concave surface 110c, but the disclosure is not limited thereto.

[00100] FIG. 13 is a schematic top view of a spliced display device 1 according to an
embodiment of the disclosure.

[00101] Please refer to FIG. 13. The spliced display device 1 is formed by splicing multiple
pixel array substrates 10E with the retracted peripheral region conductors 130B. In this
embodiment, a central axis X of the adjacent pixel array substrates 10E may substantially be on
the same straight line, and the peripheral region through holes 116B of the adjacent pixel array
substrates 10E and the peripheral region conductors 130B retracted into the peripheral region
through holes 116B may be selectively staggered with each other. In this way, the adjacent
pixel array substrates 10E are less likely to short circuit.

[00102] FIG. 14 is a schematic top view of a spliced display device 1A according to an
embodiment of the disclosure.

[00103] Please refer to FIG. 14. The spliced display device 1A is formed by splicing multiple
pixel array substrates 10E with the retracted peripheral region conductors 130B. In this
embodiment, a central axis X of the adjacent pixel array substrates 10E may not be on the same

straight line, so that the peripheral region through holes 116B of the adjacent pixel array
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substrate 10E and the peripheral region conductors 130B retracted into the peripheral region
through holes 116B are staggered with each other. In this way, the adjacent pixel array
substrates 10E are less likely to short circuit.

[00104] FIG. 15 is a schematic top view of a spliced display device 1B according to an
embodiment of the disclosure.

[00105] Please refer to FIG. 15. The spliced display device 1B is formed by splicing multiple
pixel array substrates 10E’ with the retracted peripheral region conductors 130B. The pixel
array substrate 10E’ of FIG. 15 is similar to the pixel array substrate 10E of FIG. 11, and the
difference between the two is that in the embodiment of FIG. 11, the surface 130s of the
peripheral region conductor 130B is substantially a flat surface; however, in the embodiment of
FIG. 15, the peripheral region conductors 130B may be conformally disposed on a concave
surface 110c of a substrate 110, and a surface 130s of the peripheral region conductor 130B may
be a concave surface.

[00106] In addition, in this embodiment, the concave surface 110c defining the peripheral
region through holes 116B of the substrate 110 has a contact area that is in contact with the
peripheral region conductors 130B. The contact area may be cut out by a flat surface (that is, a
paper surface of FIG. 15) parallel to a first surface 112 to form a section line L4. The section
line L4 has a length d4, and the peripheral region through holes 116B have a maximum width d1
in a direction k parallel to the first surface 112, where d4 > d1. In this way, the peripheral
region conductors 130B may be prevented from peeling off from the peripheral region through
holes 116B, but the disclosure is not limited thereto.

[00107] FIG. 16 is a schematic top view of a spliced display device 1C according to an
embodiment of the disclosure.

[00108] The spliced display device 1C of FIG. 16 is similar to the spliced display device 1B of
-22-
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FIG. 15, and the difference between the two is that in the embodiment of FIG. 15, the peripheral
region through holes 116B are cut out by the flat surface (that is, the paper surface of FIG. 15)
parallel to the first surface 112 to form a section line M, which may be a portion of a circle; and
in the embodiment of FIG. 16, the peripheral region through holes 116B are cut out by a flat
surface (that is, a paper surface of FIG. 16) parallel to a first surface 112 to form a section line
M, which may be a portion of an ellipse.

[00109] FIG. 17 is a schematic top view of a spliced display device 1D according to an
embodiment of the disclosure.

[00110] The spliced display device 1D of FIG. 17 is similar to the spliced display device 1B of
FIG. 15, and the difference between the two is that in the embodiment of FIG. 15, the peripheral
region through holes 116B are cut out by the flat surface (that is, the paper surface of FIG. 15)
parallel to the first surface 112 to form the section line M, which may be a portion of a circle,
and the length of the section line M is close to half of the circumference of the circle; and in the
embodiment of FIG. 17, the peripheral region through holes 116B is cut out by a flat surface
(that is, a paper surface of FIG. 17) parallel to the first surface 112 to form a section line M,
which may be a portion of a circle, and the length of the section line M is obviously greater than
half of the circumference of the circle.

[00111] FIG. 18 is a schematic top view of a spliced display device 1E according to an
embodiment of the disclosure.

[00112] FIG. 19 is a schematic cross-sectional view of the spliced display device 1E according
to an embodiment of the disclosure. FIG. 19 corresponds to a section line D-D’ of FIG. 18.
[00113] The spliced display device 1E of FIG. 18 and FIG. 19 is similar to the spliced display
device 1 of FIG. 13, and the difference between the two is that the peripheral region conductors

130B of the two are different.
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[00114] Specifically, in the embodiment of FIG. 18 and FIG. 19, the peripheral region
conductor 130B include not only a main portion 130B-0 disposed in a peripheral region through
hole 116B, but also a first connection portion 130B-1 and a second connection portion 130B-2
respectively disposed on a first surface 112 and a second surface 114 of a substrate 110. The
first connection portion 130B-1 is configured to be electrically connected to a conductive
component 191 (for example, but not limited to: a metal pad) disposed on the first surface 112.
The second connection portion 130B-2 is configured to be electrically connected to a conductive
component 192 (for example, but not limited to: a metal pad) disposed on the second surface
114. In addition, in the embodiment of FIG. 18 and FIG. 19, each peripheral region conductor
130B is retracted in the corresponding peripheral region through hole 116B, and multiple
peripheral region through holes 116B of two adjacent pixel array substrates 10E may be
correspondingly disposed.

[00115] FIG. 20 is a schematic top view of a spliced display device 1F according to an
embodiment of the disclosure.

[00116] FIG. 21 is a schematic cross-sectional view of the spliced display device 1F according
to an embodiment of the disclosure. FIG. 21 corresponds to a section line E-E’ of FIG. 20.
[00117] The splicing display device 1F of FIG. 20 and FIG. 21 is similar to the splicing display
device 1E of FIG. 18 and FIG. 19, and the difference between the two is that the splicing
manners of the two are different.

[00118] Specifically, in the embodiment of FIG. 18 and FIG. 19, multiple peripheral region
through holes 116B of one pixel array substrate 10E may correspond to multiple peripheral
region through holes 116B of another pixel array substrate 10E. In the embodiment of FIG. 20
and FIG. 21, multiple peripheral region through holes 116B of each pixel array substrate 10E

may correspond to an edge 110e-4 of another pixel array substrate 10E without the peripheral
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region through holes 116B.

[00119] FIG. 22 is a schematic cross-sectional view of a spliced display device 1G according to
an embodiment of the disclosure.

[00120] The spliced display device 1G of FIG. 22 is similar to the spliced display device 1F of
FIG. 20, and the difference between the two is that in the embodiment of FIG. 20, the peripheral
region conductors 130B are disposed on two opposite edges 110e-1 and 110e-2 of a substrate
110; and in the embodiment of FIG. 22, peripheral region conductors 130B are disposed on two
adjacent edges 110e-1 and 110e-3 of a substrate 110.

[00121] FIG. 23 is a schematic cross-sectional view of a spliced display device 1H according to
an embodiment of the disclosure.

[00122] The spliced display device 1H of FIG. 23 is similar to the spliced display device 1E of
FIG. 18, and the difference between the two is that the shape (for example, but not limited to: a
rectangle) of a pixel array substrate 10E configured to be spliced into the spliced display device
1H of FIG. 23 is different from the shape (for example, but not limited to: a square) of the pixel
array substrate 10E configured to be spliced into the display device 1 of FIG. 18.

[00123] FIG. 24 is a schematic cross-sectional view of a spliced display device 11 according to
an embodiment of the disclosure.

[00124] The spliced display device 11 of FIG. 24 is similar to the spliced display device 1E of
FIG. 18, and the difference between the two is that in the embodiment of FIG. 18, the peripheral
region conductors 130B are disposed on the two opposite edges 110e-1 and 110e-2 of the
substrate 110; and in the embodiment of FIG. 24, peripheral region conductors 130B are

disposed on a single edge 110e-1 of a substrate 110.
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WHAT IS CLAIMED IS:

1. A pixel array substrate, comprising:

a substrate, having a first surface, a second surface, and a plurality of through holes,
wherein the first surface is opposite to the second surface, and the through holes extend from the
first surface to the second surface;

a plurality of conductors, respectively disposed in the through holes;

a pixel driving circuit, disposed on the first surface of the substrate;

a first pad and a second pad, disposed on the second surface of the substrate, wherein

the conductors comprise:

at least one first conductor, electrically connected to the pixel driving circuit and the
first pad,;

a second conductor, electrically connected to the pixel driving circuit and the second
pad; and

a first dummy conductor, overlapping with and electrically isolated from the pixel
driving circuit.

2. The pixel array substrate according to claim 1, wherein the pixel driving circuit
comprises a thin film transistor, and the first dummy conductor overlaps with a channel of the
thin film transistor.

3. The pixel array substrate according to claim 2, further comprising:

a first dielectric layer, disposed between the thin film transistor and the first surface of the
substrate, wherein the first dielectric layer has a contact window overlapping with the at least one
first conductor, a first terminal of the thin film transistor is electrically connected to the at least
one first conductor through the contact window, and a physical portion of the first dielectric layer

is disposed between the channel of the thin film transistor and the first dummy conductor.
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4. The pixel array substrate according to claim 1, wherein the pixel driving circuit
comprises a thin film transistor, and the first dummy conductor overlaps with a control terminal
of the thin film transistor.

5. The pixel array substrate according to claim 4, further comprising:

a first dielectric layer, disposed between the thin film transistor and the first surface of the
substrate, wherein the first dielectric layer has a contact window overlapping with the at least one
first conductor, a first terminal of the thin film transistor is electrically connected to the at least
one first conductor through the contact window, and a physical portion of the first dielectric layer
is disposed between the control terminal of the thin film transistor and the first dummy
conductor.

6. The pixel array substrate according to claim 1, further comprising:

a light-emitting diode element, disposed on the second surface of the substrate, wherein a
first electrode and a second electrode of the light-emitting diode element are respectively
electrically connected to the first pad and the second pad, and the light-emitting diode element
has a region located between the first electrode and the second electrode; and

the conductors further comprise a second dummy conductor, overlapping with the region of
the light-emitting diode element and electrically isolated from the pixel driving circuit and the
light-emitting diode element.

7. The pixel array substrate according to claim 1, further comprising:

a light-emitting diode element, disposed on the second surface of the substrate, wherein a
first electrode and a second electrode of the light-emitting diode element are respectively
electrically connected to the first pad and the second pad; and

a common line, comprising:

a first portion, disposed on the first surface of the substrate; and
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a second portion, disposed on the second surface of the substrate and electrically

connected to the second pad, wherein

the pixel driving circuit comprises the first portion of the common line, and the second
conductor is electrically connected to the first portion and the second portion of the common
line; and

the conductors further comprise a third dummy conductor, overlapping with and electrically
isolated from the first portion and the second portion of the common line.

8. The pixel array substrate according to claim 7, wherein a film thickness of the
second portion of the common line is greater than a film thickness of the first portion of the
common line.

9. The pixel array substrate according to claim 1, wherein the pixel driving circuit
comprises a thin film transistor, the pixel array substrate further comprising:

a signal line, comprising:

a first portion, disposed on the first surface of the substrate and electrically connected
to a second terminal of the thin film transistor, wherein the pixel driving circuit comprises the
first portion of the signal line; and

a second portion, disposed on the second surface of the substrate, wherein

the conductors further comprise:

a third conductor, electrically connected to the first portion and the second portion of the
signal line; and

a fourth dummy conductor, overlapping with and electrically isolated from the first portion
and the second portion of the signal line.

10. The pixel array substrate according to claim 9, wherein a film thickness of the

second portion of the signal line is greater than a film thickness of the first portion of the signal
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line.

11. The pixel array substrate according to claim 9, wherein a line width of the
second portion of the signal line is greater than a line width of the first portion of the signal line.

12. The pixel array substrate according to claim 1, wherein the pixel driving
circuit comprises a thin film transistor, the pixel array substrate further comprising:

a first dielectric layer, disposed on the first surface of the substrate and located between the
thin film transistor and the first surface of the substrate; and

a first conductive pattern, disposed on the first surface of the substrate and located between
the first dielectric layer and the first surface of the substrate, wherein

a first terminal of the thin film transistor is electrically connected to the first conductive
pattern, the at least one first conductor is a plurality of first conductors, and the first conductive
pattern is electrically connected to the first conductors.

13. The pixel array substrate according to claim 1, further comprising:

a heat-dissipation pattern, disposed on the second surface of the substrate and connected to
the first dummy conductor.

14. The pixel array substrate according to claim 1, wherein the substrate has an
active region and a peripheral region outside the active region, the pixel driving circuit is
disposed in the active region of the substrate, the conductors comprise a plurality of active region
conductors located in the active region and a plurality of peripheral region conductors located in
the peripheral region, the active region conductors comprise the at least one first conductor, the
second conductor, and the first dummy conductor, a reference surface is coplanar with the first
surface of the substrate, and a vertical projection shape of one of the active region conductors on
the reference surface is different from a vertical projection shape of one of the peripheral region

conductors on the reference surface.
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15. The pixel array substrate according to claim 1, wherein the substrate has an
active region and a peripheral region outside the active region, the pixel driving circuit is
disposed in the active region of the substrate, the conductors comprise a plurality of active region
conductors located in the active region and a plurality of peripheral region conductors located in
the peripheral region, the active region conductors comprise the at least one first conductor, the
second conductor, and the first dummy conductor, a reference surface is coplanar with the first
surface of the substrate, the active region conductors are arranged at a first spacing in a direction,
the peripheral region conductors are arranged at a second spacing in the direction, and the first
spacing is different from the second spacing.

16. The pixel array substrate according to claim 1, wherein the substrate has an
active region and a peripheral region outside the active region, the pixel driving circuit is
disposed in the active region of the substrate, the through holes comprise a plurality of active
region through holes located in the active region and a plurality of peripheral region through
holes located in the peripheral region, one of the active region through holes is a closed opening,
and one of the peripheral region through holes is an opened opening.

17. The pixel array substrate according to claim 1, wherein the substrate has an
active region and a peripheral region outside the active region, the pixel driving circuit is
disposed in the active region of the substrate, the through holes comprise a plurality of active
region through holes located in the active region and a plurality of peripheral region through
holes located in the peripheral region, the conductors comprise a plurality of active region
conductors and a plurality of peripheral region conductors respectively located in the active
region through holes and the peripheral region through holes, the active region conductors
comprise the at least one first conductor, the second conductor, and the first dummy conductor,

and one of the peripheral region conductors is retracted in a corresponding one of the peripheral
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region through holes.

18. The pixel array substrate according to claim 1, wherein the substrate has an
active region and a peripheral region outside the active region, the through holes comprise a
plurality of active region through holes located in the active region and a plurality of peripheral
region through holes located in the peripheral region, the conductors comprise a plurality of
active region conductors and a plurality of peripheral region conductors respectively located in
the active region through holes and the peripheral region through holes, and the active region
conductors comprise the at least one first conductor, the second conductor, and the first dummy
conductor; and the substrate has a plurality of concave surfaces and a plurality of outer sidewalls,
the concave surfaces respectively define the peripheral region through holes of the substrate,
each of the outer sidewalls is connected between adjacent two of the concave surfaces, and the
concave surfaces and the outer sidewalls of the substrate jointly define an edge of the substrate;
and

one of the peripheral region conductors has a surface, the surface faces away from a

corresponding one of the concave surfaces of the substrate, and there is a distance between the
surface of the peripheral region conductor and one of the outer sidewalls of the substrate.

19. The pixel array substrate according to claim 18, wherein the surface of the
peripheral region conductor is substantially a flat surface.

20. The pixel array substrate according to claim 18, wherein the surface of the

peripheral region conductor is a concave surface.
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