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1
LIQUID CRYSTAL DISPLAY PANEL

FIELD OF INVENTION

The present application relates to a field of display
technology, and more particularly to a liquid crystal display
(LCD) panel.

BACKGROUND

In 8K TFT-LCD liquid crystal display panels, due to a
large size thereof, there are many signal lines with greater
lengths, which makes loading of the signal lines become too
large. When a resistance in a low voltage area is too large
during LOC, an in-plane RC delay will be severe, which will
affect display quality of the display panels.

Therefore, the existing technology has defects and needs
to be improved urgently.

SUMMARY

The purpose of embodiments of the present application is
to provide a liquid crystal display panel, which has an effect
of reducing a resistance of a voltage area, so as to achieve
beneficial effects of reducing RC delay.

An embodiment of the present application provides a
liquid crystal display (LLCD) panel, comprising:

a color filter substrate, having at least one first auxiliary
trace disposed on a lower surface thereof;

an array substrate, having a low voltage area disposed on
an upper surface thereof, wherein the low voltage area is
disposed with a plurality of low voltage signal traces; and

at least one connecting metal pair, wherein each of the
connecting metal pairs comprises two connecting metals,
and the two connecting metals are disposed between the
color filter substrate and the array substrate to electrically
connect two ends of one of the low voltage signal traces to
two ends of the first auxiliary trace;

wherein a number of the first auxiliary trace is multiple;

wherein a number of the connecting metal pair is the same
as the number of the first auxiliary trace, and the connecting
metal pair and the first auxiliary trace correspond one to one;
and

wherein the two connecting metals of each of the con-
necting metal pairs respectively electrically connect the first
auxiliary trace to the two ends of the corresponding low
voltage signal trace, so that each of the first auxiliary traces
are respectively connected to the corresponding low voltage
signal trace in parallel, and the connecting metals are
connecting metal balls.

In the liquid crystal display panel according an embodi-
ment of the present application, each of the first auxiliary
traces and the corresponding low voltage signal trace are
directly opposite to each other and have the same shape and
size.

In the liquid crystal display panel according an embodi-
ment of the present application, each of the first auxiliary
traces is partially opposite to the corresponding low voltage
signal trace, and opposite portions thereof have the same
shape.

In the liquid crystal display panel according an embodi-
ment of the present application, a number of the first
auxiliary traces is multiple; and

some of the low voltage signal traces among the multiple
low voltage signal traces are electrically connected to the
corresponding multiple first auxiliary traces one to one
through the multiple connection metal pairs.
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In the liquid crystal display panel according an embodi-
ment of the present application, the multiple low voltage
signal traces comprise a plurality of first low voltage signal
traces;

wherein at least one of the first auxiliary signal traces
comprises multiple second auxiliary traces;

some or all of the first low voltage signal traces of the
multiple first low voltage signal traces are correspondingly
connected to the multiple second auxiliary traces one to one
through the connecting metal pairs, thereby making a par-
allel equivalent resistance of the first low voltage signal
trace and the corresponding second auxiliary trace be a fixed
value.

In the liquid crystal display panel according an embodi-
ment of the present application, some or all of the second
auxiliary traces in the multiple second auxiliary traces have
different widths or lengths.

In the liquid crystal display panel according an embodi-
ment of the present application, the array substrate com-
prises a substrate, a first metal layer, an insulating layer, and
a second metal layer, and the first metal layer is disposed on
the substrate, the insulating layer is disposed on the first
metal layer, and the second metal layer is disposed on the
insulating layer;

wherein the second metal layer forms the multiple low
voltage signal traces in the low voltage area;

wherein the first metal layer forms at least one third
auxiliary trace;

wherein the insulating layer is disposed with at least one
pair of conductive metallized holes, each pair of conductive
metallized holes comprises two conductive metallized holes,
and two conductive metallized holes of each pair of the
conductive metallized holes electrically connect both ends
of one third auxiliary trace to both ends of one low voltage
signal trace.

In the liquid crystal display panel according an embodi-
ment of the present application, the number of the third
auxiliary trace is multiple;

wherein the number of the pairs of conductive metallized
holes is the same as the number of the third auxiliary traces,
and the pairs of conductive metallized holes and the third
auxiliary traces correspond one to one;

wherein two conductive metallized holes of each of the
pair of conductive metallized holes electrically connect a
third auxiliary trace to the two ends of the corresponding low
voltage signal trace, so that each third auxiliary trace is
connected to the corresponding low voltage signal trace in
parallel.

An embodiment of the present application further pro-
vides a liquid crystal display panel, comprising:

a color filter substrate, having at least one first auxiliary
trace disposed on a lower surface thereof;

an array substrate, having a low voltage area disposed on
an upper surface thereof, wherein the low voltage area is
disposed with a plurality of low voltage signal traces; and

at least one connecting metal pair, wherein each of the
connecting metal pairs comprises two connecting metals,
and the two connecting metals are disposed between the
color filter substrate and the array substrate to electrically
connect two ends of one of the low voltage signal traces to
two ends of the first auxiliary trace.

Embodiments of the present application reduce the resis-
tance value by adopting auxiliary traces connected in par-
allel disposed at two ends of the low voltage signal trace, so
as to achieve the purpose of reducing the resistance of the
low voltage area, thereby achieving the beneficial effect of
reducing RC delay.
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In the liquid crystal display panel according an embodi-
ment of the present application, a number of the first
auxiliary traces is multiple;

wherein a number of the connecting metal pair is the same
as the number of the first auxiliary trace, and the connecting
metal pair and the first auxiliary trace correspond one to one;
and

wherein the two connecting metals of each of the con-
necting metal pairs respectively electrically connect the first
auxiliary trace to the two ends of the corresponding low
voltage signal trace, so that each of the first auxiliary traces
are respectively connected to the corresponding low voltage
signal trace in parallel, and the connecting metals are
connecting metal balls.

In the liquid crystal display panel according an embodi-
ment of the present application, each of the first auxiliary
traces and the corresponding low voltage signal trace are
directly opposite to each other and have the same shape and
size.

In the liquid crystal display panel according an embodi-
ment of the present application, each of the first auxiliary
traces is partially opposite to the corresponding low voltage
signal trace, and opposite portions thereof have the same
shape.

In the liquid crystal display panel according an embodi-
ment of the present application, a number of the first
auxiliary traces is multiple; and

wherein some of the low voltage signal traces among the
multiple low voltage signal traces are electrically connected
to the corresponding multiple first auxiliary traces one to one
through the multiple connection metal pairs.

In the liquid crystal display panel according an embodi-
ment of the present application, the multiple low voltage
signal traces comprise a plurality of first low voltage signal
traces;

wherein at least one of the first auxiliary signal traces
comprises multiple second auxiliary traces;

some or all of the first low voltage signal traces of the
multiple first low voltage signal traces are correspondingly
connected to the multiple second auxiliary traces one to one
through the connecting metal pairs, thereby making a par-
allel equivalent resistance of the first low voltage signal
trace and the corresponding second auxiliary trace be a fixed
value.

In the liquid crystal display panel according an embodi-
ment of the present application, some or all of the second
auxiliary traces in the multiple second auxiliary traces have
different widths or lengths.

In the liquid crystal display panel according an embodi-
ment of the present application, the connecting metals are
connecting metal balls.

In the liquid crystal display panel according an embodi-
ment of the present application, the array substrate com-
prises a substrate, a first metal layer, an insulating layer, and
a second metal layer, and the first metal layer is disposed on
the substrate, the insulating layer is disposed on the first
metal layer, and the second metal layer is disposed on the
insulating layer;

wherein the second metal layer forms the multiple low
voltage signal traces in the low voltage area;

wherein the first metal layer forms at least one third
auxiliary trace;

wherein the insulating layer is disposed with at least one
pair of conductive metallized holes, each pair of conductive
metallized holes comprises two conductive metallized holes,
and two conductive metallized holes of each pair of the
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conductive metallized holes electrically connect both ends
of one third auxiliary trace to both ends of one low voltage
signal trace.

In the liquid crystal display panel according an embodi-
ment of the present application, the number of the third
auxiliary trace is multiple;

wherein the number of the pairs of conductive metallized
holes is the same as the number of the third auxiliary traces,
and the pairs of conductive metallized holes and the third
auxiliary traces correspond one to one;

wherein two conductive metallized holes of each of the
pair of conductive metallized holes electrically connect a
third auxiliary trace to the two ends of the corresponding low
voltage signal trace, so that each third auxiliary trace is
connected to the corresponding low voltage signal trace in
parallel.

Embodiments of the present application reduce the resis-
tance value by adopting auxiliary traces connected in par-
allel disposed at two ends of the low voltage signal trace, so
as to achieve the purpose of reducing the resistance of the
low voltage area, thereby achieving the beneficial effect of
reducing RC delay.

BRIEF DESCRIPTION OF DRAWINGS

To detailly explain the technical schemes of the embodi-
ments or existing techniques, drawings that are used to
illustrate the embodiments or existing techniques are pro-
vided. Apparently, the illustrated embodiments are just a part
of those of the present disclosure. It is easy for any person
having ordinary skill in the art to obtain other drawings
without labor for inventiveness.

FIG. 1 is a schematic diagram of a first structure of a
liquid crystal display panel provided by an embodiment of
the present application.

FIG. 2 is a schematic diagram of a second structure of a
liquid crystal display panel provided by an embodiment of
the present application.

FIG. 3 is a schematic diagram of a third structure of a
liquid crystal display panel provided by an embodiment of
the present application.

FIG. 4 is a schematic diagram of a fourth structure of a
liquid crystal display panel provided by an embodiment of
the present application.

DETAILED DESCRIPTION

Technical solutions in the embodiments of the present
application will be described clearly and completely with
reference to the drawings in the embodiments of the present
application. Obviously, the described embodiments are only
a part of the embodiments of the present application, but not
all the embodiments. Based on the embodiments in the
present application, all other embodiments obtained by those
skilled in the art without making creative work fall within
the protection scope of the present application.

It should be noted that similar reference numerals and
letters indicate similar items in the following drawings,
therefore, once an item is defined in one drawing, there is no
need to further define and explain it in subsequent drawings.
Meanwhile, in the description of the present application, the
terms “first”, “second”, etc. are only used to distinguish the
description and cannot be understood as indicating or imply-
ing relative importance.

Please refer to FIG. 1 and FIG. 2, a liquid crystal display
panel comprises an array substrate 10, a color filter substrate
20, a liquid crystal molecule layer 40 interposed between the
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array substrate 10 and the color filter substrate 20, and at
least one connecting metal pair 30.

Herein, an upper surface of the array substrate 10 is
disposed with a low voltage area 10a and a high voltage area
1054, the high voltage area 105 is provided with a plurality
of high voltage signal traces, and the low voltage area 10a
is disposed with a plurality of low voltage signal traces 11.
At least one first auxiliary trace 21 is disposed on a lower
surface of the color filter substrate 20. The connecting metal
pair 30 comprises two connecting metals 31, and the two
connecting metals 31 are disposed between the color filter
substrate 20 and the array substrate 10 to electrically connect
two ends of one of the low voltage signal traces 11 to one of
the first auxiliary traces 21, thereby reducing a resistance of
the low-voltage signal trace 11 and RC delay.

Herein, the connecting metals 31 are connecting metal
balls.

The low-voltage area 10a is located in the non-display
area of the array substrate 10. The array substrate 10 is also
disposed with other thin film transistor (TFT) array driving
structures, which are existing technologies and need not be
described in detail.

The color filter substrate 20 is also disposed with other
optical functional layers, which belong to the existing tech-
nologies and need not be described in detail.

The liquid crystal molecule layer 40 can use existing
common liquid crystal molecules, which belong to the prior
art and need not be described too much.

Specifically, the first auxiliary traces 21 may be formed of
indium tin oxide (ITO) metal, and an ITO metal layer
formed on the lower surface of the color filter substrate may
use a photomask process to form the auxiliary traces 21
distributed corresponding to the low voltage signal traces 11
on the array substrate.

In some embodiments, the number of the first auxiliary
traces 21 is multiple, and the number of the connecting metal
pairs 30 is the same as the number of the first auxiliary traces
21, which are formed correspondingly one to one. The two
connecting metals 31 of each of the connecting metal pair 30
electrically connect a first auxiliary trace 21 to both ends of
a corresponding low-voltage signal trace 11, respectively, so
that each of the first auxiliary traces 21 respectively elec-
trically connects to the corresponding low voltage signal
trace 11 in parallel.

It is noted that, in some embodiments, the number of the
first auxiliary traces 21 is multiple, and some of the low
voltage signal traces 11 of the multiple low voltage signal
traces 11 are electrically connected to the multiple first
auxiliary traces 21 one to one, respectively. That is, each low
voltage signal trace 11 has a first auxiliary trace 21 electri-
cally connected in parallel, and different low voltage signal
traces 11 are electrically connected to different first auxiliary
traces 21 in parallel.

It is noted that, in some embodiments, the number of the
first auxiliary traces 21 is multiple, and some of the low
voltage signal traces 11 among the multiple low voltage
signal traces 11 are electrically connected to the multiple
first auxiliary traces 21 through the multiple metal pairs 30
one to one, respectively. That is, some of the low voltage
signal traces 11 are electrically connected with the first
auxiliary traces 21 in parallel, and some of the low voltage
signal traces 11 are not electrically connected with the first
auxiliary trace 21 in parallel.

Herein, in order to facilitate layouts and connections of
the first auxiliary traces 21, each of the first auxiliary traces
21 and the corresponding low voltage signal traces 11 are
directly opposite to each other and have the same shape and
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size. Alternatively, in some embodiments, each of the first
auxiliary traces is partially opposite to the corresponding
low voltage signal traces, and the opposite portions have the
same shape.

In some embodiments, the multiple low voltage signal
traces 11 comprise multiple first low voltage signal traces,
and at least one of the first auxiliary traces 21 comprises
multiple second auxiliary traces. For example, the first low
voltage signal traces are all cathode traces or low-level clock
signal traces. Some or all of the first low voltage signal
traces of the multiple first low voltage signal traces are
correspondingly connected to the multiple second auxiliary
traces one to one through the connecting metal pairs, so that
a parallel equivalent resistance of the first low voltage trace
to the corresponding second auxiliary traces is a fixed value.
That is, in order to achieve same equivalent resistances of
the multiple first low voltage signal traces, it can choose to
electrically connect the second auxiliary traces in parallel or
not, and the resistance value of the parallel auxiliary traces
is based on the fixed value to set it up. For example, some
or all of the plurality of second auxiliary traces may have
different widths or lengths.

It is noted that from the above, in the embodiments of the
present application, by using auxiliary traces connected in
parallel at both ends of the low voltage signal trace, its
resistance value is reduced, and the purpose of reducing the
resistance of a low voltage area is achieved, thereby achiev-
ing the beneficial effect of reducing RC delay.

Please refer to FIG. 3 and FIG. 4, the array substrate
comprises a substrate 101, a first metal layer 102, an
insulating layer 103, and a second metal layer 104. The first
metal layer 102 is disposed on the substrate 101, the
insulating layer 103 is disposed on the first metal layer 102,
and the second metal layer 104 is disposed on the insulating
layer 103.

Herein, the second metal layer 104 forms the multiple low
voltage signal traces 21 in a low voltage area, and the first
metal layer 102 forms at least one third auxiliary trace 1021.
At least one conductive metallized hole pair is formed in the
insulating layer, and each of the conductive metallized hole
pairs comprises two conductive metallized holes 1031, and
the two conductive metallized holes 1031 of each conduc-
tive metallized hole pairs connect the two ends of the third
auxiliary trace 1021 and electrically connects the two ends
of a low voltage signal trace.

In some embodiments, the number of the third auxiliary
traces 1021 is multiple, and the number of conductive
metallized hole pairs 1031 is the same as the number of the
third auxiliary traces 1021, which are correspondingly con-
nected one to one.

The two conductive metallized holes 1031 of each con-
ductive metallized hole pair respectively electrically connect
a third auxiliary trace 1021 and the two ends of the corre-
sponding low voltage signal trace 21, so that each of the
third auxiliary traces electrically connects with the corre-
sponding low voltage signal trace 21 in parallel, respec-
tively. It is noted that, in some embodiments, each low
voltage signal trace 21 and its parallel third auxiliary trace
1021 and the first auxiliary trace have the same equivalent
resistance. Therefore, in order to achieve the same equiva-
lent resistance, it is needed to design resistance values of the
third auxiliary trace 1021 and the first auxiliary trace in
combination with the resistance of the low voltage signal
trace 21, so that the same equivalent resistance is realized.

It is noted that, in some embodiments, the number of the
third auxiliary traces 1021 is less than the number of the low
voltage signal traces 21. That is, only a portion of the low
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voltage signal traces among the multiple low voltage signal
traces 21 electrically connect the third auxiliary trace 1021
in parallel.

It is noted that, in some embodiments, some of the
plurality of low voltage signal traces 21 correspond to the
plurality of first auxiliary traces on the lower surface of the
color filter substrate 20 one to one, respectively, and other
portions of the low voltage signal traces 21 of the multiple
low voltage signal traces 21 correspond to the multiple third
auxiliary traces 1021 formed by the first metal layer one to
one, so that each low voltage signal trace 21 is electrically
connected to one auxiliary trace in parallel. Preferably, in
some embodiments, the low voltage signal trace 21 disposed
as the first auxiliary trace on the color filter substrate 20 and
the low voltage signal trace 21 disposed as the third auxiliary
trace on the first metal layer are sequentially spaced apart.
Therefore, by separately disposing auxiliary traces on the
lower surface of the color filter substrate and the first metal
layer of the array substrate, a separation distance between
the auxiliary traces can be reduced, and the beneficial effect
of reducing interference can be achieved.

It can be seen from the above that in the embodiments of
the present application, by using auxiliary traces connected
in parallel at both ends of the low voltage signal trace to
reduce its resistance value, the purpose of reducing the
resistance of the low voltage area is achieved, thereby
achieving the beneficial effect of reducing RC delay.

In this article, relational terms such as first and second are
used only to distinguish one entity or operation from another
entity or operation, and do not necessarily require or imply
that any such actual relationship or order.

Embodiments of the present application have been
described in detail above, and specific examples have been
used to explain the principles and implementations of the
present application. The descriptions of the above embodi-
ments are only used to help understand the technology of the
present application, solutions and their core ideas; those of
ordinary skill in the art should understand that they can still
modify the technical solutions described in the foregoing
embodiments or equivalently replace some of the technical
features, and these modifications or replacements do not
make the essence of the corresponding technical solutions
deviate from the scope of the technical solutions of the
embodiments of the present application.

What is claimed is:

1. A liquid crystal display panel, comprising:

a color filter substrate, having at least one first auxiliary

trace disposed on a lower surface thereof;

an array substrate, having a low voltage area disposed on

an upper surface thereof, wherein the low voltage area
is disposed with a plurality of low voltage signal traces;
and

at least one connecting metal pair, wherein each of the at

least one connecting metal pair comprises two connect-
ing metals, and the two connecting metals are disposed
between the color filter substrate and the array substrate
to electrically connect two ends of one of the low
voltage signal traces to two ends of the at least one first
auxiliary trace;

wherein a number of the at least one first auxiliary trace

is multiple;

wherein a number of the at least one connecting metal pair

is same as the number of the at least one first auxiliary
trace, and the connecting metal pairs and the first
auxiliary traces correspond one to one;

wherein the two connecting metals of each of the con-

necting metal pairs respectively electrically connect
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one first auxiliary trace to the two ends of the corre-
sponding low voltage signal trace, so that each of the
first auxiliary traces is respectively connected to the
corresponding low voltage signal trace in parallel, and
the connecting metals are connecting metal balls;

wherein the multiple low voltage signal traces comprise a

plurality of first low voltage signal traces;

wherein at least one of the first auxiliary traces comprises

multiple second auxiliary traces;

wherein some or all of the first low voltage signal traces

of the multiple first low voltage signal traces are
correspondingly connected to the multiple second aux-
iliary traces one to one through the connecting metal
pairs, thereby making a parallel equivalent resistance of
one first low voltage signal trace and the corresponding
second auxiliary trace be a fixed value; and

wherein some or all of the second auxiliary traces in the

multiple second auxiliary traces have different widths
or lengths.

2. The liquid crystal display panel according to claim 1,
wherein each of the first auxiliary traces and the correspond-
ing low voltage signal trace are directly opposite to each
other and have a same shape and size.

3. The liquid crystal display panel according to claim 1,
wherein each of the first auxiliary traces is partially opposite
to the corresponding low voltage signal trace, and opposite
portions thereof have a same shape.

4. The liquid crystal display panel according to claim 1,

wherein some of the low voltage signal traces among the

multiple low voltage signal traces are electrically con-
nected to the corresponding multiple first auxiliary
traces one to one through the multiple connection metal
pairs.

5. The liquid crystal display panel according to claim 1,
wherein the array substrate comprises a substrate, a first
metal layer, an insulating layer, and a second metal layer,
and the first metal layer is disposed on the substrate, the
insulating layer is disposed on the first metal layer, and the
second metal layer is disposed on the insulating layer;

wherein the second metal layer forms the multiple low

voltage signal traces in the low voltage area;

wherein the first metal layer forms at least one third

auxiliary trace; and

wherein the insulating layer is disposed with at least one

pair of conductive metallized holes, each pair of con-
ductive metallized holes comprises two conductive
metallized holes, and the two conductive metallized
holes of each pair of conductive metallized holes
electrically connect both ends of one third auxiliary
trace to both ends of one low voltage signal trace.

6. The liquid crystal display panel according to claim 5,
wherein a number of the at least one third auxiliary trace is
multiple; wherein a number of the at least one pair of
conductive metallized holes is same as the number of the at
least one third auxiliary traces, and the pairs of conductive
metallized holes and the third auxiliary traces correspond
one to one; wherein the two conductive metallized holes of
each pair of conductive metallized holes electrically connect
one third auxiliary trace to the both ends of the correspond-
ing low voltage signal trace, so that each third auxiliary trace
is connected to the corresponding low voltage signal trace in
parallel.

7. The liquid crystal display panel according to claim 1,
wherein the connecting metals are connecting metal balls.
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