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PIXEL ARRAY SUBSTRATE

BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The invention relates to a pixel array substrate, and in particular, to a pixel array substrate
on which scanning line pads and data line pads are arranged in an arrangement direction.
Description of Related Art
[0002] Because a display panel has advantages of a small size and low radiation, the display
panel is widely applied to various electronic products. In an existing display panel, a drive circuit
region with a large area is usually reserved on a periphery of a display region to set a drive circuit,
and a sub-pixel is controlled by using the drive circuit. However, the drive circuit region located
outside the display region enables the display panel to have an extremely wide frame, and a screen
ratio of the product is limited. With the advancement of the science and technology, consumers
have increasingly high demands on an appearance of the display panel. In order to increase a
purchase intention of the consumers, how to increase the screen ratio of the display panel becomes

one of problems to be resolved by manufacturers.

SUMMARY OF THE INVENTION

[0003] The invention provides a pixel array substrate to reduce mutual interference of signals
between a scanning line pad and a data line pad.

[0004] At least one embodiment of the invention provides a pixel array substrate including a
plurality of scanning line pads, a plurality of data line pads, a plurality of scanning lines, a plurality
of data lines, a plurality of gate transmission lines, a plurality of pixels, a data line signal chip, and
a scanning line signal chip. The scanning line pads and the data line pads are located on the
substrate. The scanning lines extend along a first direction. The data lines and the gate

transmission lines extend along a second direction. The data lines are electrically connected to
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the data line pads. The scanning lines are electrically connected to the scanning line pads through
the gate transmission lines.  The pixels are located on the substrate. A ratio of a number of rows
of pixels arranged in the first direction to a number of rows of pixels arranged in the second
directionis X : Y. Each pixel includes m sub-pixels electrically connected to the scanning lines
and the data lines. The data line signal chip is electrically connected to the data line pads, and
the scanning line signal chip is electrically connected to the scanning line pads. The scanning
line pads and the data line pads are arranged into a plurality of repeated units in an arrangement
direction, a sum of a number of scanning line pads and a number of data line pads in each repeated
unitisU. U=ax(kxmxX+hxnxY),n being a number of the scanning line signal chip,
and a, k, and h being positive integers.

[0005] At least one embodiment of the invention provides a pixel array substrate including a
plurality of scanning line pads, a plurality of first data line pads, a plurality of second data line
pads, a plurality of third data line pads, a plurality of scanning lines, a plurality of data lines, a
plurality of gate transmission lines, a plurality of red sub-pixels, a plurality of green sub-pixels, a
plurality of blue sub-pixels, and at least one chip on film (COF) circuit. The scanning line pads,
the first data line pads, the second data line pads, and the third data line pads are located on the
substrate. The scanning line pads, the first data line pads, the second data line pads, and the third
data line pads are arranged in an arrangement direction. The scanning lines extend along a first
direction. The data lines and the gate transmission lines extend along a second direction. The
scanning lines are electrically connected to the scanning line pads through the gate transmission
lines. The data lines are electrically connected to the first data line pad, the second data line pad,
and the third data line pad. The red sub-pixels, the green sub-pixels, and the blue sub-pixels are
electrically connected to the scanning lines and the data lines.  The red sub-pixels are electrically
connected to the first data line pads. The green sub-pixels are electrically connected to the
second data line pads. The blue sub-pixels are electrically connected to the third data line pads.

A number of scanning line pads located between the first data line pad and the second data line
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pad or between the third data line pad and the second data line pad in the arrangement direction is
less than a number of scanning line pads located between the first data line pad and the third data
line pad. The COF circuit includes a data line signal chip and a scanning line signal chip. The
data line signal chip is electrically connected to the first data line pad, the second data line pad,
and the third data line pad.  The scanning line signal chip is electrically connected to the scanning

line pads.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] FIG. 1isaschematic top view of a pixel array substrate according to an embodiment of
the invention.
[0007] FIG. 2A is a schematic top view of a display region of a pixel array substrate according
to an embodiment of the invention.
[0008] FIG. 2B is a schematic top view of a sub-pixel according to an embodiment of the
invention.
[0009] FIG. 3A is a schematic top view of a COF circuit according to an embodiment of the
invention.
[0010] FIG. 3B is a schematic top view of a COF circuit according to an embodiment of the
invention.
[0011] FIG. 4isaschematic diagram of an arrangement sequence of scanning line pads and data
line pads according to Embodiment 1 of the invention.
[0012] FIG. 5is aschematic top view of a pixel array substrate according to an embodiment of
the invention.
[0013] FIG. 6isaschematic diagram of an arrangement sequence of scanning line pads and data
line pads according to Embodiment 2 of the invention.
[0014] FIG. 7 is a schematic top view of a pixel array substrate according to an embodiment of

the invention.



[0015] FIG. 8isaschematic diagram of an arrangement sequence of scanning line pads and data
line pads according to Embodiment 3 of the invention.

[0016] FIG. 9is aschematic top view of a pixel array substrate according to an embodiment of
the invention.

[0017] FIG. 10A is a schematic cross-sectional view taken along line aa' of FIG. 9.
[0018] FIG. 10B is a schematic cross-sectional view taken along line bb' of FIG. 9.
[0019] Reference numbers in the drawings:

10, 20, 30: pixel array substrate

110: scanning line

120: gate transmission line

130: first fan-out line

210: data line

220: second fan-out line

AA: display region

BA: peripheral region

CCL1.: first conductor layer

CC2: second conductor layer

CH: channel layer

CHZ1.: first connection structure

CH2: second connection structure

CH3: third connection structure

CH4: fourth connection structure

CS: switch structure

COF: chip on film

D1.: first data line pad

D2: second data line pad
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D3: third data line pad
DC: data line signal chip
DE: drain

E1: first direction

E2: second direction

G: scanning line pad

GC: scanning line signal chip
GE: gate

GI: gate insulating layer
I1: first insulating layer
12: second insulating layer
13: third insulating layer
L1: first row

L2: second row

M1.: first metal layer

M2: second metal layer
P1: red sub-pixel

P2: green sub-pixel

P3: blue sub-pixel

O: opening

PE: pixel electrode

PL: flat layer

PU: repeated unit

PX: pixel

RD: arrangement direction

SB: substrate
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SE: source
T: switching element

TH1, TH2: through hole

DESCRIPTION OF THE EMBODIMENTS

[0020] Aspects of the present disclosure are best understood from the following detailed
description when read with the accompanying figures and embodiments, but the disclosure is not
limited thereto.

[0021] Throughout the specification, same reference numerals indicate same or similar elements.
In the accompanying drawings, the thicknesses of layers, films, panels, regions, and the like are
enlarged for clarity. It should be understood that when an element such as a layer, film, region
or substrate is referred to as being "on" or “connected" to another element, it may be directly on
or connected to the another element, or other elements may also be present between the element
and the another element. In contrast, when an element is referred to as being "directly on" or
"directly connected to" another element, there are no other element present between the element
and the another element.  As used herein, "connection” may refer to a physical and/or electrical
connection. Furthermore, "electrical connection™ or "coupling” may mean that there is another
element between two elements.

[0022] 1t should be understood that although terms such as "first” and "second" in this
specification may be used for describing various elements, components, areas, layers, and/or parts,
the elements, components, areas, layers, and/or parts are not limited by such terms. The terms
are only used to distinguish one element, component, area, layer, or part from another element,
component, area, layer, or part.

[0023] FIG. 1is aschematic top view of a pixel array substrate according to an embodiment of
the invention. FIG. 2A is a schematic top view of a display region of a pixel array substrate

according to an embodiment of the invention. FIG. 2B is a schematic top view of a sub-pixel of
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FIG. 2A. FIG. 3A is a schematic top view of a COF circuit according to an embodiment of the
invention. FIG. 3A is, for example, a schematic enlarged diagram of a COF circuit of FIG. 1.
FIG. 3B is a schematic top view of a COF circuit according to an embodiment of the invention.
[0024] Referring to FIG. 1, a pixel array substrate 10 includes a plurality of scanning line pads
G, a plurality of data line pads (such as a first data line pad D1, a second data line pad D2, and a
third data line pad D3), and a plurality of scanning lines 110, a plurality of data lines 210, a
plurality of gate transmission lines 120, a plurality of pixels (not shown in FIG. 1) and at least one
COF circuit.  In the present embodiment, the pixel array substrate 10 further includes a plurality
of first fan-out lines 130 and a plurality of second fan-out lines 220.

[0025] A substrate SB has a display region AA and a peripheral region BA outside the display
region AA. The substrate SB may be made of glass, quartz, an organic polymer, or an opaque/a
reflective material (for example, a conductive material, metal, wafer, ceramic or other applicable
materials) or other applicable materials. If a conductive material or metal is used, an insulating
layer (not shown) is covered on a carrier SB to prevent short circuit.

[0026] The scanning line pads G are located on the substrate SB. In the present embodiment,
the scanning line pads G are located on the peripheral region BA. The first fan-out lines 130
electrically connect the scanning line pads G to the gate transmission lines 120. The scanning
lines 110 and the gate transmission lines 120 are located in the display region AA. The scanning
lines 110 extend along a first direction E1, and the gate transmission lines 120 extend along a
second direction E2. In the present embodiment, the gate transmission lines 120 are electrically
connected to the scanning lines 110 through a switch structure CS, and the scanning lines 110 are
electrically connected to the scanning line pads G through the gate transmission lines 120 and the
first fan-out lines 130.

[0027] In the present embodiment, the scanning line pads G are electrically connected to two
corresponding scanning lines 110, thereby reducing a number of the scanning line pads G, but the

invention is not limited thereto.  In other embodiments, different scanning lines 110 do not share
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a same scanning line pad G.

[0028] The data line pads (such as the first data line pad D1, the second data line pad D2, and
the third data line pad D3) are located on the substrate SB. In the present embodiment, the data
line pads are located on the peripheral region BA. Second fan-out lines 220 electrically connect
the data line pads to the data lines 210. The data lines 210 extend along a second direction E2.
[0029] Referring to FIG. 1 and FIG. 2A, pixels PX are located on the substrate SB. In the
present embodiment, each pixel 300 includes a red sub-pixel P1, a green sub-pixel P2, and a blue
sub-pixel P3, but the invention is not limited thereto. In other embodiments, each pixel PX
further includes sub-pixels of other colors.

[0030] Referring to FIG. 1, FIG. 2B, and FIG. 2A, in the present embodiment, the pixel array
substrate 10 is driven in a manner of half-gate two-data line (HG2D), and the sub-pixels (the red
sub-pixel P1, the green sub-pixel P2, and the blue sub-pixel P3) overlap corresponding two of the
data lines 210 and a corresponding one of the scanning lines 110.

[0031] The sub-pixels are electrically connected to the scanning lines 110 and the data lines 210.
In the present embodiment, the red sub-pixel P1, the green sub-pixel P2, and the blue sub-pixel
P3 are electrically connected to the scanning lines 110 and the data lines 210. The red sub-pixel
P1 is electrically connected to a first data line pad D1. The green sub-pixel P2 is electrically
connected to a second data line pad D2. The blue sub-pixel P3 is electrically connected to the
third data line pad D3.

[0032] Each sub-pixel includes a switching element T and a pixel electrode PE.  The switching
element T includes a gate GE, a channel layer CH, a source SE, and a drain DE.

[0033] The gate GE is located on the substrate SB and is electrically connected to a
corresponding scanning line 110. The channel layer CH overlaps the gate GE, a gate insulating
layer (not shown in the figure) being sandwiched between the channel layer CH and the gate GE.
[0034] The source SE and the drain DE are electrically connected to the channel layer CH.  The

source SE is electrically connected to the data line 210. The flat layer (not shown in the figure)
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is located on the source SE and the drain DE. The pixel electrode PE is located on the flat layer
and is electrically connected to the drain DE through an opening O penetrating through the flat
layer.

[0035] Insome embodiments, the pixel array substrate 10 further includes a common signal line
CL1, a common signal line CL2, and a common signal line CL3. The common signal line CL1,
the common signal line CL2, and the scanning line 110 extend along a first direction E1, and the
common signal line CL1, the common signal line CL2, and the scanning line 110 belong to a same
conductor layer (for example, a first metal layer). The common signal line CL3, the data line
210, and the gate transmission line 120 extend along a second direction E2, and the common signal
line CL3, the data line 210, and the gate transmission line 120 belong to a same conductor layer
(for example, a second metal layer).

[0036] The scanning line pads G and the data line pads (for example, the first data line pad D1,
the second data line pad D2, and the third data line pad D3) are arranged in an arrangement
direction RD. In the present embodiment, the scanning line pads G and the data line pads are
arranged in a first row L1 and a second row L2 in the arrangement direction RD. Pads in a first
row L1 are aligned with each other, and pads in a second row L2 are aligned with each other.
The scanning line pads G and the data line pads are arranged in two rows in the arrangement
direction RD, so that a wiring space may be used more effectively. In some embodiments, pads
in a first row L1 and pads in a second row L2 belong to different metal layers. For example, the
pads in the first row L1 belong to a first metal layer, and pads in the second row L2 belong to a
second metal layer. There is an insulating layer between the first metal layer and the second
metal layer, thereby preventing short circuit between adjacent pads.

[0037] In some embodiments, a number of the scanning line pads G located between the first
data line pad D1 and the second data line pad D2 or between the third data line pad D3 and the
second data line pad D2 in the arrangement direction RD is less than a number of scanning line

pads G located between the first data line pad D1 and the third data line pad D3, thereby reducing

-9-



10

15

20

25

an influence of signal interference between the scanning line pad G and the data line pad on a
displayed image.

[0038] A COF circuit is electrically connected to the scanning line pads G and the data line pads
D (for example, the first data line pad D1, the second data line pad D2, and the third data line pad
D3).

[0039] Referring to FIG. 3A and FIG. 3B, a COF circuit includes a data line signal chip DC, a
scanning line signal chip GC, a first insulating layer 11, a second insulating layer 12, a third
insulating layer 13, a first conductor layer CC1, a second conductor layer CC2, a plurality of first
connection structure CH1, a plurality of second connection structures CH2, a plurality of third
connection structures CH3, and a plurality of fourth connection structures CH4.

[0040] The first insulating layer 11, the second insulating layer 12, and the third insulating layer
I3 sequentially overlap. The data line signal chip DC and the scanning line signal chip GC are
located on the first insulating layer 11.

[0041] The first conductor layer CCL1 is located between the second insulating layer 12 and the
first insulating layer 11. The plurality of first connection structures CH1 penetrate through the
first insulating layer 11 and are electrically connected to the first conductor layer CCL1.

[0042] The second conductor layer CC2 is located between the second insulating layer 12 and
the third insulating layer 13. A plurality of second connection structures CH2 penetrates through
the first insulating layer 11 and the second insulating layer 12, and are electrically connected to the
second conductor layer CC2. In the present embodiment, because the first conductor layer CC1
and the second conductor layer CC2 belong to different film layers, respectively, a wiring space
of the first conductor layer CC1 and the second conductor layer CC2 may be effectively increased.
[0043] The third connection structure CH3 penetrates through the second insulating layer 12 and
the third insulating layer 13, and is electrically connected to the first conductor layer CC1. A
plurality of fourth connection structures CH4 penetrates through the third insulating layer 13 and

is electrically connected to the second conductor layer CC2.
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[0044] The data line signal chip DC is electrically connected to one of the first conductor layer
CC1 and the second conductor layer CC2, and the scanning line signal chip GC is electrically
connected to the other of the first conductor layer CC1 and the second conductor layer CC2. In
the present embodiment, the data line signal chip DC is electrically connected to the first conductor
layer CC1, and the scanning line signal chip GC is electrically connected to the second conductor
layer CC2.

[0045] The data line signal chip DC is electrically connected to the data line pads (such as the
first data line pad D1, the second data line pad D2, and the third data line pad D3 in FIG. 1), and
the scanning line signal chip GC is electrically connected to the scanning line pads G.

[0046] In the present embodiment, the data line signal chip DC and the scanning line signal chip
GC are located on a same side of a display region AA, and therefore a frame of a display panel
may be reduced, thereby increasing a screen ratio of a display device. In some embodiments, a
width between a side edge of the display region AA where a COF circuit is not provided and a
side edge of a pixel array substrate 10 is less than 2 mm.

[0047] In the present embodiment, a COF circuit includes a data line signal chip DC and a
scanning line signal chip GC. Therefore, a first fan-out line 130 and a second fan-out line 220
may not overlap each other, thereby improving an influence of signal interference between the
first fan-out line 130 and the second fan-out line 220 on the display image.

[0048] Referring to FIG. 1, in the present embodiment, the pixel array substrate 10 includes n
scanning line signal chips GC. For example, the pixel array substrate 10 includes two COF
circuits. Each COF circuit includes one scanning line signal chip GC. Therefore, the pixel
array substrate 10 includes two scanning line signal chips in total GC, that is, n is 2. In other
embodiments, n is greater than 2.

[0049] In the present embodiment, each scanning line 110 is electrically connected to a plurality
of scanning line signal chips GC, so that signals on the scanning line 110 may be more evenly

distributed. For example, the pixel array substrate 10 includes n scanning line signal chips GC
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in total. Each scanning line 110 is electrically connected to n scanning line signal chips GC.
[0050] FIG. 4isaschematic diagram of an arrangement sequence of scanning line pads and data
line pads according to Embodiment 1 of the invention.
[0051] The scanning line pads G and the data line pads D (for example, the first data line pad,
the second data line pad, and the third data line pad) are arranged into a plurality of repeated units
PU in an arrangement direction RD. A sum of a number of the scanning line pads G and a
number of data line pads D in each repeated unit PU is U.
[0052] FIG. 4 illustrates an arrangement order of the scanning line pads G and the data line pads
D in a repeated unit PU, the scanning line pads G and the data line pads D in the repeated unit PU
being not completely aligned with each other. For example, the scanning line pads G and the
data line pads D in the repeated unit PU may be divided into a first row L1 and a second row L2
asshown in FIG. 1. A first pad inafirst row L1 in FIG. 1 is a first pad in FIG. 4, a first pad in a
second row L2 in FIG. 1 is a second pad in FIG. 4, a second pad in a first row L1 in FIG. 1 is a
third pad in FIG. 4, and other pads are also arranged in this order.
[0053] In the present embodiment, as shown in FIG. 2A, a ratio of a number of rows of pixels
PX arranged in a first direction E1 to a number of rows of pixels PX arranged in a second direction
E2is X:Y. Forexample, in adisplay panel with a resolution of 19201080, X : Y is 16: 9. In
the present embodiment, each pixel PX includes m sub-pixels, m being a positive integer. In the
present embodiment, in order to improve signal interference between the scanning line pads G and
the data line pads D, the scanning line pads G and the data line pads D conform to a rule of Formula
1.
Formula 1:

U=ax(kxmxX+hxnxY)
[0054] In Formula 1, n is a number of scanning line signal chips, and a, k, and h are positive
integers.

Embodiment 1
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[0055] In Embodiment 1, a pixel array substrate is driven in a manner of HG2D, and each sub-
pixel overlaps two data lines and one scanning line. In Embodiment 1, each scanning line pad G
is electrically connected to two corresponding scanning lines. In Embodiment 1, one part of the
scanning line pads G are located in the first row L1, and the other part of the scanning line pads G
are located in a second row L2 (as shown in FIG. 1).  One part of the scanning line pads G belong
to a first metal layer, and the other part of the scanning line pads G belong to a second metal layer.
In Embodiment 1,ais 1, kis 4, and his 1.
[0056] X:Yis 16:9. Each pixel PX includes 3 sub-pixels, that is, m is 3. The pixel array
substrate has 3 scanning line signal chips, that is, n is 3.
[0057] In Embodiment 1, a sum of a number of the scanning line pads G and a number of the
data line pads D in each repeated unit PU is calculated by Equation 1, U=1%x (4 x3x 16+ 1% 3
x 9) = 219, which means that the sum of the number of the scanning line pads G and the number
of the data line pads D in each repeated unit PU is 219.
[0058] In Embodiment 1, in order to cause the scanning line pads G and the data line pads D to
be more evenly dispersed, a number R of data line pads D between two adjacent scanning line
pads G in an arrangement direction RD meets a rule of Equation 2.
Formula 2:

R=2xmxN
[0059] In Equation 2, N is an integer between 1 and k + 1.
[0060] In Embodiment1, R =2 x 3 x 1to 2 x 3 x 5, which means that the number of data line
pads D between two adjacent scanning line pads G is between 6 and 30.
[0061] FIG. 5isaschematic top view of a pixel array substrate according to an embodiment of
the invention. It must be noted herein that an embodiment of FIG. 5 uses element numbers and
some content of the embodiment of FIG. 1, a same or similar reference numeral being used to
represent a same or similar element, and description of same technical content is omitted. For

the description of the omitted parts, reference may be made to the foregoing embodiments, and
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the descriptions thereof are omitted herein.

[0062] A difference between a pixel array substrate 20 of FIG. 5 and the pixel array substrate
10 of FIG. 1 is that: in the pixel array substrate 20, different scanning lines 110 do not share a
same scanning line pad G.

[0063] Referring to FIG. 5, in the present embodiment, each gate transmission line 120
electrically connects a corresponding scanning line pad G to a corresponding scanning line 110.
[0064] FIG. 6is aschematic diagram of an arrangement sequence of scanning line pads and data
line pads according to Embodiment 2 of the invention.

[0065] The scanning line pads G and the data line pads D (for example, the first data line pad,
the second data line pad, and the third data line pad) are arranged into a plurality of repeated units
PU in an arrangement direction RD. A sum of a number of the scanning line pads G and a
number of data line pads D in each repeated unit PU is U.

[0066] FIG. 6 illustrates an arrangement order of the scanning line pads G and the data line pads
D in a repeated unit PU, the scanning line pads G and the data line pads D in the repeated unit PU
being not completely aligned with each other. For example, the scanning line pads G and the
data line pads D in the repeated unit PU may be divided into a first row L1 and a second row L2
as shown in FIG. 5. A first pad in afirst row L1 in FIG. 5 is a first pad in FIG. 6, a first pad in a
second row L2 in FIG. 5 is a second pad in FIG. 6, a second pad in a first row L1 in FIG. 5 is a
third pad in FIG. 6, and other pads are also arranged in this order.

[0067] In the present embodiment, as shown in FIG. 2A, a ratio of a number of rows of pixels
PX arranged in a first direction E1 to a number of rows of pixels PX arranged in a second direction
E2is X: Y. Inthe present embodiment, each pixel PX includes m sub-pixels, m being a positive
integer. Inthe present embodiment, in order to improve signal interference between the scanning
line pads G and the data line pads D, the scanning line pads G and the data line pads D conform
to a rule of Formula 1.

Embodiment 2
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[0068] In Embodiment 2, a pixel array substrate is driven in a manner of HG2D, and each sub-
pixel overlaps two data lines and one scanning line. In Embodiment 2, each scanning line pad G
is electrically connected to a corresponding scanning line, and different scanning lines are not
electrically connected through a scanning line pad or a gate transmission line directly. In
Embodiment 2, one part of the scanning line pads G are located in a first row L1, and the other
part of the scanning line pads G are located in a second row L2 (as shown in FIG. 5). One part
of the scanning line pads G belong to a first metal layer, and the other part of the scanning line
pads G belong to a second metal layer. In Embodiment2,ais 1, kis2,and his 1.

[0069] X:Yis 16:9. Each pixel PX includes 3 sub-pixels, that is, m is 3. The pixel array
substrate has 3 scanning line signal chips, that is, n is 3.

[0070] In Embodiment 2, a sum of a number of scanning line pads G and a number of data line
pads D in each repeated unit PU is calculated by Equation 1, U=1x(2x3x16+1x3x9) =
123, which means that the sum of the number of scanning line pads G and the number of data line
pads D in each repeated unit PU is 123.

[0071] In Embodiment 2, in order to cause the scanning line pads G and the data line pads D to
be more evenly dispersed, a number R of data line pads D between two adjacent scanning line
pads G in an arrangement direction RD meets a rule of Equation 2.

[0072] In Embodiment 2, R =2 x 3 x 1to 2 x 3 x 3, which means that a number of data line
pads D between two adjacent scanning line pads G is between 6 and 18.

[0073] FIG. 7 is a schematic top view of a pixel array substrate according to an embodiment of
the invention. It must be noted herein that an embodiment of FIG. 7 uses the element numbers
and some content of the embodiment of FIG. 2A, a same or similar reference numeral being used
to represent a same or similar element, and description of same technical content is omitted. For
the description of the omitted parts, reference may be made to the foregoing embodiments, and
the descriptions thereof are omitted herein.

[0074] A difference between a pixel array substrate 30 of FIG. 7 and the pixel array substrate
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10 of FIG. 2A is that: the pixel array substrate 30 is driven in a manner of one-gate one-data line
(1G1D), and each of the sub-pixels (a red sub-pixel P1, a green sub-pixel P2, and a blue sub-pixel
P3) overlaps a corresponding one of data lines 210 and a corresponding one of scanning lines 110.
[0075] FIG. 8isaschematic diagram of an arrangement sequence of scanning line pads and data
line pads according to Embodiment 3 of the invention.

[0076] The scanning line pads G and the data line pads D (for example, the first data line pad,
the second data line pad, and the third data line pad) are arranged into a plurality of repeated units
PU in an arrangement direction RD. A sum of a number of the scanning line pads G and a
number of data line pads D in each repeated unit PU is U.

[0077] FIG. 8 illustrates an arrangement order of the scanning line pads G and the data line pads
D in a repeated unit PU, the scanning line pads G and the data line pads D in the repeated unit PU
being not completely aligned with each other. For example, the scanning line pads G and the
data line pads D in the repeated unit PU may be divided into a first row L1 and a second row L2
as shown in FIG. 5. A first pad in afirst row L1 in FIG. 1 is a first pad in FIG. 8, and a first pad
in the second row L2 in FIG. 5 is a second pad in FIG. 8, and a second pad in a first row L1 in
FIG. 5is a third pad in FIG. 8, and the other pads are arranged in this order.

[0078] In the present embodiment, as shown in FIG. 7, a ratio of a number of rows of pixels PX
arranged in a first direction E1 to a number of rows of pixels PX arranged in a second direction
E2is X: Y. Inthe present embodiment, each pixel PX includes m sub-pixels, m being a positive
integer. Inthe present embodiment, in order to improve signal interference between the scanning
line pads G and the data line pads D, the scanning line pads G and the data line pads D conform
to a rule of Formula 1.

Embodiment 3

[0079] In Embodiment 3, a pixel array substrate is driven in a manner of 1G1D, and each sub-
pixel overlaps one data line and one scanning line. In Embodiment 3, each scanning line pad G

is electrically connected to a corresponding scanning line, and different scanning lines are not
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electrically connected through a scanning line pad or a gate transmission line directly. In
Embodiment 3, one part of the scanning line pads G are located in a first row L1, and the other
part of the scanning line pads G are located in a second row L2 (as shown in FIG. 5). One part
of the scanning line pads G belong to a first metal layer, and the other part of the scanning line
pads G belong to a second metal layer. In Embodiment3,ais1, kis1l,andhis1.

[0080] X:Yis 16:9. Each pixel PX includes 3 sub-pixels, that is, m is 3. The pixel array
substrate has 3 scanning line signal chips, that is, n is 3.

[0081] In Embodiment 3, a sum of a number of scanning line pads G and a number of data line
pads D in each repeated unit PU is calculated by Equation 1, U =1x (1 x3x16+1x 3 x9) =
75, which means that the sum of the number of scanning line pads G and the number of data line
pads D in each repeated unit PU is 75.

[0082] In Embodiment 3, in order to cause the scanning line pads G and the data line pads D to
be more evenly dispersed, a number R of data line pads D between two adjacent scanning line
pads G in an arrangement direction RD meets a rule of Equation 2.

[0083] In Embodiment 3, R =2 x 3 x 1to 2 x 3 x 2, which means that a number of data line
pads D between two adjacent scanning line pads G is between 6 and 12.

[0084] FIG. 9is aschematic top view of a pixel array substrate according to an embodiment of
the invention. FIG. 10A is a schematic cross-sectional view taken along line aa' of FIG. 9. FIG.
10B is a schematic cross-sectional view taken along line bb' of FIG. 9. It must be noted herein
that an embodiment of FIG. 9 uses element numbers and some content of the embodiment of FIG.
5, a same or similar reference numeral being used to represent a same or similar element, and
description of same technical content is omitted. For the description of the omitted parts,
reference may be made to the foregoing embodiments, and the descriptions thereof are omitted
herein.

[0085] Referring to FIG. 9, in a pixel array substrate 30, scanning line pads G are located in a

same row. Forexample, the scanning line pads G are all located in a first row L1, or the scanning
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line pads G are all located in a second row. In the present embodiment, pads (including the
scanning line pads G and the data line pads D) in the first row L1 belong to a first metal layer M1,
and pads (including the data line pads D) in the second row L2 belong to a second metal layer M2.
In other embodiments, the pads in the second row L2 belong to the first metal layer M1, and the
pads in the first row L1 belong to the second metal layer M2.  In the present embodiment, all of
the scanning line pads G are aligned with each other in an arrangement direction RD.

[0086] In the present embodiment, the scanning line pads G belong to the first metal layer M1,
and therefore signal offset of different scanning lines 110 due to a switch structure (for example,
a switch structure switching from the first metal layer M1 to the second metal layer M2) may be
reduced.

[0087] The first metal layer M1 is located on a substrate SB. A gate insulating layer GI covers
the first metal layer M1. The gate insulating layer Gl on a pad (for example, a scanning line pad
G) belonging to the first metal layer M1 has a through hole TH1. A flat layer PL is located on
the gate insulating layer Gl, and through holes TH2 are located on the pad (for example, the
scanning line pad G) belonging to the first metal layer M1 and on a pad (such as a third data line
pad D3) belonging to the second metal layer M2.

[0088] Insome embodiments, a plurality of conductive structures CP are filled into the through
holes TH1 and TH2 to be electrically connected to a corresponding scanning line pad G and the
third data line pad D3, respectively. The conductive structure CP is made of, for example, a
metal oxide.

Embodiment 4

[0089] In Embodiment 4, a pixel array substrate is driven in a manner of HG2D, and each sub-
pixel overlaps two data lines and one scanning line. In Embodiment 4, each scanning line pad G
is electrically connected to two corresponding scanning lines. In Embodiment 4, all of the
scanning line pads G belong to a same metal layer (for example, the first metal layer or the second

metal layer). In Example 4,ais 2, kis4,and his 1.
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[0090] X:Yis 16:9. Each pixel PX includes 3 sub-pixels, that is, m is 3. The pixel array
substrate has 3 scanning line signal chips, that is, n is 3.
[0091] In Embodiment 4, a sum of a number of scanning line pads G and a number of data line
pads D in each repeated unit PU is calculated by Equation 1, U=2x (4 x3x 16+ 1x 3 x 9) =
438, which means that the sum of the number of scanning line pads G and the number of data line
pads D in each repeated unit PU is 438.
[0092] In Embodiment 4, in order to cause the scanning line pads G and the data line pads D to
be more evenly dispersed, a number R of data line pads D between two adjacent scanning line
pads G in an arrangement direction RD meets a rule of Equation 3.
Formula 3:

R=2xmxN+1
[0093] In Equation 3, N is an integer between 1 and k + 1.
[0094] In Embodiment4, R =2 x 3 x 1+ 1to 2x3x5 + 1, which means that a number of data

line pads D between two adjacent scanning line pads G is between 7 and 31.

APPLICATION IN INDUSTRY

[0095] The invention provides a pixel array substrate to reduce mutual interference of signals

between a scanning line pad and a data line pad.
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WHAT IS CLAIMED IS:

1. Anpixel array substrate, comprising:

a plurality of scanning line pads and a plurality of data line pads located on
a substrate;

a plurality of scanning lines extending along a first direction;

a plurality of data lines and a plurality of gate transmission lines extending
along a second direction, wherein the data lines are electrically connected to the data
line pads, and the scanning lines are electrically connected to the scanning line pads
through the gate transmission lines;

a plurality of pixels located on the substrate, wherein a ratio of a number
of rows of pixels arranged in the first direction to a number of rows of pixels arranged
in the second direction is X:Y, wherein each of the pixels comprises m sub-pixels
electrically connected to the scanning lines and the data lines, wherein each of the
sub-pixels overlaps two corresponding data lines and one corresponding scanning
line, and each of the scanning line pads is electrically connected to two corresponding
scanning lines;

at least one data line signal chip and at least one scanning line signal chip,
the at least one data line signal chip being electrically connected to the data line pads,
and the at least one scanning line signal chip being electrically connected to the
scanning line pads, wherein

the scanning line pads and the data line pads are arranged into a
plurality of repeated units in an arrangement direction, a sum of a number of the
scanning line pads and a number of the data line pads in each of the repeated units
being U, wherein U =a x (k x m x X + h x n x Y), where n is a number of the at least

one scanning line signal chip, and a, k, and h are positive integers.
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2. The pixel array substrate according to claim 1, wherein a part of the
scanning line pads and a part of the data line pads belong to a first metal layer, and the
other part of the scanning line pads and the other part of the data line pads belong to a
second metal layer, whereinais 1, kis 4, and his 1.

3. The pixel array substrate according to claim 2, wherein there are R
data line pads between two adjacent scanning line pads in the arrangement direction,
and R =2 x m x N, where N is an integer between 1 and k + 1.

4. The pixel array substrate according to claim 1, wherein the scanning
line pads all belong to a same metal layer, where ais 2, k is 4, and h is 1.

5. The pixel array substrate according to claim 4, wherein there are R
data line pads between two adjacent scanning line pads in the arrangement direction,
and R=2xm x N + 1, where N is an integer between 1 and k + 1.

6. The pixel array substrate according to claim 4, wherein the scanning
line pads are aligned with each other in the arrangement direction.

7. Apixel array substrate, comprising:

a plurality of scanning line pads and a plurality of data line pads located on
a substrate;

a plurality of scanning lines extending along a first direction;

a plurality of data lines and a plurality of gate transmission lines extending
along a second direction, wherein the data lines are electrically connected to the data
line pads, and the scanning lines are electrically connected to the scanning line pads
through the gate transmission lines;

a plurality of pixels located on the substrate, wherein a ratio of a number
of rows of pixels arranged in the first direction to a number of rows of pixels arranged

in the second direction is X:.Y, wherein each of the pixels comprises m sub-pixels
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electrically connected to the scanning lines and the data lines, wherein each of the
sub-pixels overlaps two corresponding data lines and one corresponding scanning
line, and different scanning lines are not electrically connected directly through the
scanning line pads or the gate transmission lines;

at least one data line signal chip and at least one scanning line signal chip,
the at least one data line signal chip being electrically connected to the data line pads,
and the at least one scanning line signal chip being electrically connected to the
scanning line pads, wherein

the scanning line pads and the data line pads are arranged into a
plurality of repeated units in an arrangement direction, a sum of a number of the
scanning line pads and a number of the data line pads in each of the repeated units
being U, wherein U =a x (k x m x X + h x n x Y), where n is a number of the at least
one scanning line signal chip, andais 1, kis 2, and h is 1.

8. The pixel array substrate according to claim 7, wherein there are R
data line pads between two adjacent scanning line pads in the arrangement direction,
and R =2 x m x N, where N is an integer between 1 and k+1.

9. A pixel array substrate, comprising:

a plurality of scanning line pads and a plurality of data line pads located on
a substrate;

a plurality of scanning lines extending along a first direction;

a plurality of data lines and a plurality of gate transmission lines extending
along a second direction, wherein the data lines are electrically connected to the data
line pads, and the scanning lines are electrically connected to the scanning line pads

through the gate transmission lines;
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a plurality of pixels located on the substrate, wherein a ratio of a number
of rows of pixels arranged in the first direction to a number of rows of pixels arranged
in the second direction is X:Y, wherein each of the pixels comprises m sub-pixels
electrically connected to the scanning lines and the data lines, wherein each of the
sub-pixels overlaps one corresponding data line and one corresponding scanning line;

at least one data line signal chip and at least one scanning line signal chip,
the at least one data line signal chip being electrically connected to the data line pads,
and the at least one scanning line signal chip being electrically connected to the
scanning line pads, wherein

the scanning line pads and the data line pads are arranged into a
plurality of repeated units in an arrangement direction, a sum of a number of the
scanning line pads and a number of the data line pads in each of the repeated units
being U, wherein U =a x (k x m x X + h x n x Y), where n is a number of the at least
one scanning line signal chip,andais 1, kis 1,and his 1; and

there are R data line pads between two adjacent scanning line pads in
the arrangement direction, and R =2 x m x N, where N is an integer between 1 and k
+ 1.

10. The pixel array substrate according to any one of claims 1, 7, or 9,
further comprising:

a plurality of first fan-out lines electrically connecting the scanning line
pads to the gate transmission lines; and

a plurality of second fan-out lines electrically connecting the data line pads
to the data lines, wherein the first fan-out lines and the second fan-out lines do not
overlap each other.

11. A pixel array substrate, comprising:
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a plurality of scanning line pads, a plurality of first data line pads, a
plurality of second data line pads, and a plurality of third data line pads located on a
substrate, wherein the scanning line pads, the first data line pads, the second data line
pads, and the third data line pads are arranged in an arrangement direction;

a plurality of scanning lines extending along a first direction;

a plurality of data lines and a plurality of gate transmission lines extending
along a second direction, wherein the scanning lines are electrically connected to the
scanning line pads through the gate transmission lines, and the data lines are
electrically connected to the first data line pads, the second data line pads, and the
third data line pads;

a plurality of red sub-pixels, a plurality of green sub-pixels, and a plurality
of blue sub-pixels electrically connected to the scanning lines and the data lines,
wherein the red sub-pixels are electrically connected to the first data lines pads, the
green sub-pixels are electrically connected to the second data line pads, and the blue
sub-pixels are electrically connected to the third data line pads, wherein a number of
the scanning line pads located between the first data line pads and the second data line
pads or between the third data line pads and the second data line pads in the
arrangement direction is less than a number of the scanning line pads located between
the first data line pads and the third data line pads; and

at least one chip on film circuit comprising at least one data line signal
chip, at least one scanning line signal chip, a first insulating layer, a second insulating
layer, a third insulating layer, a first conductor layer, a second conductor layer, a
plurality of first connection structures, a plurality of second connection structures, a
plurality of third connection structures, and a plurality of fourth connection structures,

wherein the at least one data line signal chip is electrically connected to the first data
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line pads, the second data line pads, and the third data line pads, the at least one
scanning line signal chip is electrically connected to the scanning line pads, the first
insulating layer, the second insulating layer, and the third insulating layer are
sequentially overlapping, the at least one data line signal chip and the at least one
scanning line signal chip are located on the first insulating layer, the first conductor
layer is located between the second insulating layer and the first insulating layer, the
second conductor layer is located between the second insulating layer and the third
insulating layer, the plurality of first connection structures penetrates through the first
insulating layer and is electrically connected to the first conductor layer, the plurality
of second connection structures penetrates through the first insulating layer and the
second insulating layer and is electrically connected to the second conductor layer, the
plurality of third connection structures penetrates through the second insulating layer
and the third insulating layer and is electrically connected to the first conductor layer,
the plurality of fourth connection structures penetrates through the third insulating
layer and is electrically connected to the second conductor layer, the at least one data
line signal chip is electrically connected to one of the first conductor layer and the
second conductor layer, and the at least one scanning line signal chip is electrically

connected to the other one of the first conductor layer and the second conductor layer.
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