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(57) ABSTRACT

An LCD panel and a method for manufacturing are pro-
vided. The panel includes: a first substrate and a second
substrate disposed opposite to the first substrate; a liquid
crystal layer comprising a plurality of liquid crystal mol-
ecules and color quantum rods mixed in the liquid crystal
molecules, wherein both the color quantum rods and the
liquid crystal molecules have a major axis, and a major axis
direction of the color quantum rods is identical to a major
axis direction of the liquid crystal molecules.




Patent Application Publication May 25, 2017 US 2017/0146858 A1




US 2017/0146858 A1l

LCD PANEL AND METHOD FOR
MANUFACTURING THE SAME

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a liquid crystal
display technology, and in particular to a liquid crystal
display (LCD) panel and a method for manufacturing the
same.

BACKGROUND OF THE INVENTION

[0002] Quantum rods, like quantum dot (QD), are a nano-
material formed by a limited number of semiconductor
atoms. Different from quasi-zero-dimensional QD materials,
the quantum rods are a one-dimensional material whose size
in one direction is far larger than those in the other two
directions. Such structural anisotropy results in an optical
anisotropy, which is unique to the quantum rod materials.
Said optical anisotropy refers to that a major axis direction
of the long axis of the quantum rods is much more capable
than the direction perpendicular to the major axis direction
in light absorption and emission. Polarization efficiency of
the quantum rods can be as high as 96%, equivalent to the
polarization efficiency of mainstream iodine-based polariz-
ers.

[0003] The quantum rods need an alignment treatment in
application processes to ensure that all the quantum rods are
parallel to the same direction, so to fully make use of the
optical anisotropy of the quantum rods. The alignment of the
conventional quantum rods is performed generally by a thin
film extension technology, but this requires production of
extensive thin films and introduction of extensive technol-
ogy individually. The processes are more complex, and
alignment efficiency of the quantum rods is low. Moreover,
conventional display devices can only show a limited variety
of colors, instead of different greyscale images in the same
color.

[0004] Therefore, there is a signification need to provide
an LCD panel and a method for manufacturing the same for
solving the problems existing in the prior art.

SUMMARY OF THE INVENTION

[0005] An objective of the present invention is to provide
an LCD panel and a method for manufacturing the same for
solving the technical problems of a low color gamut and a
high production cost in the prior art display panels.

[0006] To achieve the foregoing objective, an LCD panel
constructed in the present invention includes: a first sub-
strate and a first polarizer disposed outside the first substrate;
a second substrate disposed opposite to the first substrate,
the second substrate comprising a switch array layer, the
switch array layer comprising a plurality of thin film tran-
sistors, and a second polarizer disposed outside the second
substrate; a liquid crystal layer comprising a plurality of
liquid crystal molecules and color quantum rods mixed in
the liquid crystal molecules, wherein both the color quantum
rods and the liquid crystal molecules have a major axis, and
a major axis direction of the color quantum rods is identical
to a major axis direction of the liquid crystal molecules; the
color quantum rods comprising a red quantum rod, a green
quantum rod, and a blue quantum rod; when the thin film
transistors are in an off state, from the second substrate to the
first substrate, the color quantum rods are arranged in twist
with the liquid crystal molecules; under an irradiation of a

May 25, 2017

backlight source, a polarization direction of the second
polarizer is identical to the major axis direction of the color
quantum rods near the second substrate, and the color
quantum rods twist with the liquid crystal molecules such
that the major axis direction of the color quantum rods near
the second substrate is identical to a polarization direction of
the first polarizer; the LCD panel now has a first brightness.
[0007] In the LCD panel of the present invention, when
the thin film transistors are in an incomplete on state, from
the second substrate to the first substrate, the color quantum
rods are arranged in twist with the liquid crystal molecules;
under the irradiation of the backlight source, there is a
predetermined angle between the polarization direction of
the second polarizer and the major axis direction of the color
quantum rods near the second substrate, and the color
quantum rods twist with the liquid crystal molecules such
that there is the predetermined angle between the major axis
direction of the color quantum rods near the second substrate
and the polarization direction of the first polarizer; the LCD
panel now has a second brightness.

[0008] In the LCD panel of the present invention, when
the thin film transistors are in a complete on state, from the
second substrate to the first substrate, the color quantum rods
twist with the liquid crystal molecules to be perpendicular to
the first substrate; under the irradiation of the backlight
source, the polarization direction of the second polarizer and
the major axis direction of the color quantum rods near the
second substrate are perpendicular to each other, and the
major axis direction of the color quantum rods near the first
substrate and the polarization direction of the first polarizer
are also perpendicular to each other; the LCD panel now has
a third brightness; wherein the first brightness is larger than
the second brightness, and the second brightness is larger
than the third brightness.

[0009] In the LCD panel of the present invention, the first
substrate comprises a color resist layer, and the color resist
layer comprises a red color film, a green color film, and a
blue color film.

[0010] In the LCD panel of the present invention, a data
line utilized to input a data signal, and a scanning line
utilized to input a scanning signal; the brightness of the LCD
panel is controlled according to the data signal and the
scanning signal.

[0011] To achieve the foregoing objective, an LCD panel
constructed in the present invention includes: a first sub-
strate; a second substrate disposed opposite to the first
substrate, a liquid crystal layer comprising a plurality of
liquid crystal molecules and color quantum rods mixed in
the liquid crystal molecules, wherein both the color quantum
rods and the liquid crystal molecules have a major axis, and
a major axis direction of the color quantum rods is identical
to a major axis direction of the liquid crystal molecules.
[0012] Inthe LCD panel of the present invention, the color
quantum rods comprise a red quantum rod, a green quantum
rod, and a blue quantum rod.

[0013] In the LCD panel of the present invention, the
second substrate comprises a switch array layer, the switch
array layer comprising a plurality of thin film transistors;
there is a second polarizer disposed outside the second
substrate, and there is a first polarizer disposed outside the
first substrate; when the thin film transistors are in an off
state, from the second substrate to the first substrate, the
color quantum rods are arranged in twist with the liquid
crystal molecules; under an irradiation of a backlight source,
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a polarization direction of the second polarizer is identical to
the major axis direction of the color quantum rods near the
second substrate, and the color quantum rods twist with the
liquid crystal molecules such that the major axis direction of
the color quantum rods near the second substrate is identical
to a polarization direction of the first polarizer; the LCD
panel now has a first brightness; when the thin film transis-
tors are in an incomplete on state, from the second substrate
to the first substrate, the color quantum rods are arranged in
twist with the liquid crystal molecules; under the irradiation
of the backlight source, there is a predetermined angle
between the polarization direction of the second polarizer
and the major axis direction of the color quantum rods near
the second substrate, and the color quantum rods twist with
the liquid crystal molecules such that there is the predeter-
mined angle between the major axis direction of the color
quantum rods near the second substrate and the polarization
direction of the first polarizer; the LCD panel now has a
second brightness; when the thin film transistors are in a
complete on state, from the second substrate to the first
substrate, the color quantum rods twist with the liquid
crystal molecules to be perpendicular to the first substrate;
under the irradiation of the backlight source, the polarization
direction of the second polarizer and the major axis direction
of the color quantum rods near the second substrate are
perpendicular to each other, and the major axis direction of
the color quantum rods near the first substrate and the
polarization direction of the first polarizer are also perpen-
dicular to each other; the LCD panel now has a third
brightness; wherein the first brightness is larger than the
second brightness, and the second brightness is larger than
the third brightness.

[0014] In the LCD panel of the present invention, the first
substrate comprises a color resist layer, and the color resist
layer comprises a red color film, a green color film, and a
blue color film.

[0015] In the LCD panel of the present invention, a data
line utilized to input a data signal, and a scanning line
utilized to input a scanning signal; the brightness of the LCD
panel is controlled according to the data signal and the
scanning signal.

[0016] A method for manufacturing the above-mentioned
LCD panel provided by the present invention includes:
mixing the color quantum rods and the liquid crystal mol-
ecules thoroughly in accordance with a predetermined pro-
portion; and dropping the liquid crystal molecules mixed
with the color quantum rods into the liquid crystal layer by
a One Drop Filling (ODP) process.

[0017] In the method for manufacturing the LCD panel of
the present invention, the color quantum rods comprise a red
quantum rod, a green quantum rod, and a blue quantum rod.
[0018] In the method for manufacturing the LCD panel of
the present invention, the second substrate comprises a
switch array layer, the switch array layer comprising a
plurality of thin film transistors; there is a second polarizer
disposed outside the second substrate, and there is a first
polarizer disposed outside the first substrate; when the thin
film transistors are in an off state, from the second substrate
to the first substrate, the color quantum rods are arranged in
twist with the liquid crystal molecules; under an irradiation
of a backlight source, a polarization direction of the second
polarizer is identical to the major axis direction of the color
quantum rods near the second substrate, and the color
quantum rods twist with the liquid crystal molecules such
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that the major axis direction of the color quantum rods near
the second substrate is identical to a polarization direction of
the first polarizer; the LCD panel now has a first brightness;
when the thin film transistors are in an incomplete on state,
from the second substrate to the first substrate, the color
quantum rods are arranged in twist with the liquid crystal
molecules; under the irradiation of the backlight source,
there is a predetermined angle between the polarization
direction of the second polarizer and the major axis direction
of the color quantum rods near the second substrate, and the
color quantum rods twist with the liquid crystal molecules
such that there is the predetermined angle between the major
axis direction of the color quantum rods near the second
substrate and the polarization direction of the first polarizer;
the LCD panel now has a second brightness;

[0019] when the thin film transistors are in a complete on
state, from the second substrate to the first substrate, the
color quantum rods twist with the liquid crystal molecules to
be perpendicular to the first substrate; under the irradiation
of the backlight source, the polarization direction of the
second polarizer and the major axis direction of the color
quantum rods near the second substrate are perpendicular to
each other, and the major axis direction of the color quantum
rods near the first substrate and the polarization direction of
the first polarizer are also perpendicular to each other; the
LCD panel now has a third brightness; wherein the first
brightness is larger than the second brightness, and the
second brightness is larger than the third brightness.

[0020] In the method for manufacturing the LCD panel of
the present invention, the first substrate comprises a color
resist layer, and the color resist layer comprises a red color
film, a green color film, and a blue color film.

[0021] In the method for manufacturing the LCD panel of
the present invention, a data line utilized to input a data
signal, and a scanning line utilized to input a scanning
signal; the brightness of the LCD panel is controlled accord-
ing to the data signal and the scanning signal.

[0022] The LCD panel and the method for manufacturing
the same in the present invention enhance a transmittance of
the polarizers and the color gamut of the LCD panel and
lower the production cost by mixing the color quantum rods
and the liquid crystal molecules.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a schematic drawing illustrating an LCD
panel of the present invention; and

[0024] FIG. 2 is a schematic drawing illustrating the LCD
panel when thin film transistors are fully turned on.

DETAILED DESCRIPTION OF THE
INVENTION

[0025] Descriptions of the following embodiments refer to
attached drawings which are utilized to exemplify specific
embodiments. Directional terms mentioned in the present
invention, such as “top” and “down”, “front”, “rear”, “left”,
“right”, “inside”, “outside”, “side” and so on are only
directions with respect to the attached drawings. Therefore,
the used directional terms are utilized to explain and under-
stand the present invention but not to limit the present
invention. In different drawings, the same reference numer-

als refer to like parts throughout the drawings.



US 2017/0146858 A1l

[0026] Refer to FIG. 1, which is a schematic drawing
illustrating an LCD panel according to a first embodiment of
the present invention.

[0027] The LCD panel of the present invention includes:
a first substrate 20, a second substrate 10, and a liquid crystal
layer. The liquid crystal layer is located between the first
substrate 20 and the second substrate 10. The first substrate
20 can be, for example, a color filter (CF) substrate, and the
second substrate can be, for example, an array substrate. The
first substrate 20 includes a first base substrate 21, and a first
polarizer 22 positioned outside the first substrate 20. A color
resist layer can further be disposed on the first base sub-
strate. The color resist layer includes a red color film 26, a
green color film 27, and a blue color film 28. A black matrix
23 can be disposed between two adjacent color films. An
insulation layer 24 and a first transparent conductive layer
25 are disposed on the color resist layer. The first transparent
conductive layer 25 can include a common electrode. A first
alignment film can further be disposed on the first transpar-
ent conductive layer 25, and the first alignment film is made
by rubbing alignment.

[0028] A plurality of spacer 31 can further be disposed on
the first transparent conductive layer 25, and the spacers 31
may play a supporting role in pressing the panel. The spacers
31 may be made of a photoresist material.

[0029] The second substrate 10 is disposed opposite to the
first substrate 20. The second substrate 10 includes a second
base substrate 11 and a switch array layer positioned on the
second base substrate 11. The switch array layer includes a
plurality of thin film transistors. A second transparent con-
ductive layer can further be disposed on the second sub-
strate. The second transparent conductive layer can be
positioned on the switch array layer. The second transparent
conductive layer can include a common electrode. An insu-
lative layer can be disposed between the switch array layer
and the second transparent conductive layer, so as to prevent
influencing the performance of the thin film transistors.
[0030] A second alignment film can further be disposed on
the second transparent conductive layer, and the second
alignment film is made by rubbing alignment. The material
of the first alignment film and the second alignment film is
polyimide.

[0031] The second substrate 10 may further include data
lines and scanning lines, and a plurality of pixel units
defined by the data lines and the scanning lines. The pixel
units include red pixels, green pixels, and blue pixels.
[0032] As shown in FIG. 1, the liquid crystal layer
includes a plurality of liquid crystal molecules and color
quantum rods mixed in the liquid crystal molecules. The
color quantum rods includes red quantum rods 32, green
quantum rods 33, and blue quantum rods 34, in which both
the color quantum rods and the liquid crystal molecules have
amajor axis, and a major axis direction of the color quantum
rods is identical to a major axis direction of the liquid crystal
molecules.

[0033] That is, the liquid crystal molecules are mixed with
the red quantum rods 32, the green quantum rods 33, and the
blue quantum rod 34, and the major axis directions of the red
quantum rods, green quantum rods, and blue quantum rods
are identical to the major axis direction of the liquid crystal
molecules.

[0034] Preferably, the second substrate includes the data
lines and the scanning lines, and the plurality of pixel units
defined by the data lines and the scanning lines.
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[0035] Preferably, as shown in FIG. 1, when a scanning
signal is at a low level, the thin film transistors are in an off
state. Under the condition that liquid crystal molecules are
affected by electric field, the color quantum rods are
arranged in twist with the liquid crystal molecules from the
second substrate 10 to the first substrate 20. When the
backlight source irradiates the liquid crystal layer via the
second polarizer 12, a nonpolarized light of the backlight
source is transformed into a polarized light such that a
polarization direction of the second polarizer 12 is identical
to the major axis direction of the color quantum rods near the
second substrate 10. Under this condition, it is strongest for
the red quantum rods, the green quantum rods, and the blue
quantum rods to absorb and emit the light. Under the
excitation of the polarized light, the red quantum rods, the
green quantum rods, and the blue quantum rods respectively
emit red light, green light, and blue light. When the red light
and green light are incident on the first polarizer 22, their
polarization directions have gradually rotated to the polar-
ization direction of the first polarizer 22 with the liquid
crystal molecules. The LCD panel now is in a brightest state
(i.e. a first brightness). The present invention adds the color
quantum rods and makes use of the optical anisotropy of the
color quantum rods, so that the LCD device is brighter than
the LCD device of the conventional TN display model.

[0036] When the thin film transistors are in an incomplete
on state, from the second substrate to the first substrate, the
color quantum rods are arranged in twist with the color
quantum rods. Under the irradiation of the backlight source,
there is a predetermined angle between the polarization
direction of the second polarizer 12 and the major axis
direction of the color quantum rods near the second substrate
10. Under this condition, the light absorption and emission
of the red quantum rods, the green quantum rods, and the
blue quantum rods are not very strong. Under the excitation
of the polarized light, the red quantum rods, the green
quantum rods, and the blue quantum rods respectively emit
the red light, green light, and blue light. When the red light,
green light, and green light are incident on the first polarizer
22, their polarization directions have gradually rotated with
the liquid crystal molecules, so that there is also a prede-
termined angle between that and the polarization direction of
the first polarizer 22. The LCD panel now has a second
brightness (a brighter state). In this state, only pure liquid
crystal molecules exist in the liquid crystal layer of the LCD
panel of the conventional TN display model. Due to the
addition of the quantum rods, the LCD panel is brighter than
that only having the pure liquid crystal molecules.

[0037] As shown in FIG. 2, when the scan signal is at a
high level, the thin film transistors are fully in an on state.
Under the effect of the electric field, the liquid crystal
molecules rotate to the position as shown in FIG. 2. Mean-
while, the color quantum rods also rotate with the liquid
crystal molecules to be perpendicular to the first substrate 20
or the first substrate 20. When the backlight source irradiates
the liquid crystal layer via the second polarizer 12, since the
polarization direction of the light is throughout perpendicu-
lar to the major axis direction of the liquid crystal molecules
and the color quantum rods, the light absorption and emis-
sion of the red quantum rods, the green quantum rods, and
the blue quantum rods are very weak. Therefore, the polar-
ization state of the light is almost not affected by the color
quantum rods. When the light is incident on the first polar-
izer 22, the polarization direction thereof is perpendicular to
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the polarization direction of the first polarizer 22 (that is, the
polarization direction of the second polarizer and the major
axis direction of the color quantum rods near the second
substrate are perpendicular to each other, and the major axis
direction of the color quantum rods near the first substrate
and the polarization direction of the first polarizer are also
perpendicular to each other). The LCD panel now is in a
darkest state (i.e. a third brightness).

[0038] The first brightness is larger than the second bright-
ness, and the second brightness is larger than the third
brightness. Since the color gamut of the panel of the
conventional TN display model is relatively narrow, it can
better improve the color gamut of the panel by adding the
quantum rods.

[0039] Preferably, the data lines are utilized to input the
data signals, and the scanning lines are utilized to input the
scanning signals. The brightness of the LCD panel can be
controlled according to the data signals and the scanning
signals. That is, the brightness of the LCD panel is con-
trolled by setting the magnitude of the data signals and the
scanning signals.

[0040] A desired color of the backlight source of the LCD
panel of the embodiment may be white.

[0041] The method for manufacturing the LCD panel of
the embodiment includes the following steps:

[0042] S101, mixing the color quantum rods and the liquid
crystal molecules thoroughly in accordance with a prede-
termined proportion;

[0043] after fabricating the color filter substrate and the
array substrate, carrying out the fabrication of the liquid
crystal layer; first mixing the liquid crystal molecules and
the red quantum rods, the green quantum rods, and the blue
quantum rods in accordance with a predetermined propor-
tion; and

[0044] S102, dropping the liquid crystal molecules mixed
with the color quantum rods into the liquid crystal layer by
a One Drop Filling (ODF) process.

[0045] On the basis of the step S101, the liquid crystal
molecules, which have been mixed, drop into the liquid
crystal layer by the One Drop Filling (ODF) process.
[0046] The L.CD panel of the embodiment is a Twist
Nematic (TN) type panel.

[0047] As shown in FIG. 1, when a scanning signal is at
alow level, the thin film transistors are in an off state. Under
the condition that liquid crystal molecules are affected by
electric field, the color quantum rods are arranged in twist
with the liquid crystal molecules from the second substrate
10 to the first substrate 20. When the backlight source
irradiates the liquid crystal layer via the second polarizer 12,
a nonpolarized light of the backlight source is transformed
into a polarized light such that a polarization direction of the
second polarizer 12 is identical to the major axis direction of
the color quantum rods near the second substrate 10. Under
this condition, it is strongest for the red quantum rods, the
green quantum rods, and the blue quantum rods to absorb
and emit the light. Under the excitation of the polarized
light, the red quantum rods, the green quantum rods, and the
blue quantum rods respectively emit red light, green light,
and blue light. When the red light and green light are
incident on the first polarizer 22, their polarization directions
have gradually rotated to the polarization direction of the
first polarizer 22 with the liquid crystal molecules. The LCD
panel now is in a brightest state (i.e. a first brightness). The
present invention adds the color quantum rods and makes
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use of the optical anisotropy of the color quantum rods, so
that the LCD panel is brighter than the LCD panel of the
conventional TN display model.

[0048] When the thin film transistors are in an incomplete
on state, from the second substrate to the first substrate, the
color quantum rods are arranged in twist with the color
quantum rods; Under the irradiation of the backlight source,
there is a predetermined angle between the polarization
direction of the second polarizer 12 and the major axis
direction of the color quantum rods near the second substrate
10. Under this condition, the light absorption and emission
of the red quantum rods, the green quantum rods, and the
blue quantum rods are not very strong. Under the excitation
of the polarized light, the red quantum rods, the green
quantum rods, and the blue quantum rods respectively emit
red light, green light, and blue light. When the red light,
green light, and green light are incident on the first polarizer
22, their polarization directions have gradually rotated with
the liquid crystal molecules, so that there is also a prede-
termined angle between that and the polarization direction of
the first polarizer 22. The LCD panel now has a second
brightness (a brighter state). In this state, due to the addition
of the quantum rods, the LCD panel is brighter than that only
having the pure liquid crystal molecules.

[0049] As shown in FIG. 2, when the scan signal is at a
high level, the thin film transistors are fully in an on state.
Under the effect of the electric field, the liquid crystal
molecules rotate to the position as shown in FIG. 2. Mean-
while, the color quantum rods also rotate with the liquid
crystal molecules to be perpendicular to the first substrate 20
or the first substrate 20. When the backlight source irradiates
the liquid crystal layer via the second polarizer 12, since the
polarization direction of the light is throughout perpendicu-
lar to the major axis direction of the liquid crystal molecules
and the color quantum rods, the light absorption and emis-
sion of the red quantum rods, the green quantum rods, and
the blue quantum rods are very weak. Therefore, the polar-
ization state of the light is almost not affected by the color
quantum rods. When the light is incident on the first polar-
izer 22, the polarization direction thereof is perpendicular to
the polarization direction of the first polarizer 22. The LCD
panel now is in a darkest state (i.e. a third brightness).
[0050] Since the major axis of the quantum rods are
always arranged along with the major axis direction of the
liquid crystal molecules due to an anchoring force influence,
the liquid crystal molecules can be aligned without fabri-
cating extensive thin films and introducing extension tech-
nology. Since the addition of the quantum rods enables a part
of the polarized light perpendicular to a direction passing
through the polarizer to be transformed into a parallel
polarized light, the transmittance of the polarizer is effec-
tively enhanced. Moreover, since the color quantum rods
emit the light under the excitation of the backlight source,
the color gamut of the panel can also be improved for
achieving a higher degree of color saturation.

[0051] The LCD panel and the method for manufacturing
the same in the present invention enhance a transmittance of
the polarizers and the color gamut of the LCD panel and
lower the production cost by mixing the color quantum rods
and the liquid crystal molecules.

[0052] While the preferred embodiments of the present
invention have been illustrated and described in detail,
various modifications and alterations can be made by per-
sons skilled in this art. The embodiment of the present
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invention is therefore described in an illustrative but not
restrictive sense. It is intended that the present invention
should not be limited to the particular forms as illustrated,
and that all modifications and alterations which maintain the
spirit and realm of the present invention are within the scope
as defined in the appended claims.

What is claimed is:

1. A liquid crystal display (LCD) panel, comprising:

a first substrate and a first polarizer disposed outside the
first substrate;

a second substrate disposed opposite to the first substrate,
the second substrate comprising a switch array layer,
the switch array laver comprising a plurality of thin
film transistors, and a second polarizer disposed outside
the second substrate; and

a liquid crystal layer comprising a plurality of liquid
crystal molecules and color quantum rods mixed in the
liquid crystal molecules, wherein both the color quan-
tum rods and the liquid crystal molecules have a major
axis, and a major axis direction of the color quantum
rods is identical to a major axis direction of the liquid
crystal molecules; the color quantum rods comprising a
red quantum rod, a green quantum rod, and a blue
quantum rod;

when the thin film transistors are in an off state, from the
second substrate to the first substrate, the color quan-
tum rods are arranged with the color quantum rods in
twist; under an irradiation of a backlight source, a
polarization direction of the second polarizer is iden-
tical to the major axis direction of the color quantum
rods near the second substrate, and the color quantum
rods twist with the liquid crystal molecules such that
the major axis direction of the color quantum rods near
the second substrate is identical to a polarization direc-
tion of the first polarizer; the LCD panel now has a first
brightness.

2. The LCD panel according to claim 1, wherein when the
thin film transistors are in an incomplete on state, from the
second substrate to the first substrate, the color quantum rods
are arranged with the color quantum rods in twist; under the
irradiation of the backlight source, there is a predetermined
angle between the polarization direction of the second
polarizer and the major axis direction of the color quantum
rods near the second substrate, and the color quantum rods
twist with the liquid crystal molecules such that there is the
predetermined angle between the major axis direction of the
color quantum rods near the second substrate and the
polarization direction of the first polarizer; the LCD panel
now has a second brightness.

3. The LCD panel according to claim 2, wherein when the
thin film transistors are in a complete on state, from the
second substrate to the first substrate, the color quanturm rods
twist with the liquid crystal molecules to be perpendicular to
the first substrate; under the irradiation of the backlight
source, the polarization direction of the second polarizer and
the major axis direction of the color quantum rods near the
second substrate are perpendicular to each other, and the
major axis direction of the color quantum rods near the first
substrate and the polarization direction of the first polarizer
are also perpendicular to each other; the LCD panel now has
a third brightness;

wherein the first brightness is larger than the second
brightness, and the second brightness is larger than the
third brightness.
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4. The LCD panel according to claim 1, wherein the first
substrate comprises a color resist layer. and the color resist
layer comprises a red color film, a green color film, and a
blue color film.

5. The LCD panel according to claim 1, further compris-
ing:

a data line utilized to input a data signal, and a scanning

line utilized to input a scanning signal;

the brightness of the LCD panel is controlled according to

the data signal and the scanning signal.

6. A liquid crystal display (LCD) panel, comprising:

a first substrate;

a second substrate disposed opposite to the first substrate;

and

a liquid crystal layer comprising a plurality of liquid

crystal molecules and color quantum rods mixed in the
liquid crystal molecules, wherein both the color quan-
tum rods and the liquid crystal molecules have a major
axis, and a major axis direction of the color quantum
rods is identical to a major axis direction of the liquid
crystal molecules.

7. The LCD panel according to claim 6, wherein the color
quantum rods comprise a red quantum rod, a green quantum
rod, and a blue quantum rod.

8. The LCD panel according to claim 6, wherein the
second substrate comprises a switch array layer, the switch
array layer comprising a plurality of thin film transistors;

there is a second polarizer disposed outside the second

substrate, and there is a first polarizer disposed outside
the first substrate;

when the thin film transistors are in an off state, from the

second substrate to the first substrate, the color quan-
tum rods are arranged in twist with the liquid crystal
molecules; under an irradiation of a backlight source, a
polarization direction of the second polarizer is iden-
tical to the major axis direction of the color quantum
rods near the second substrate, and the color quantum
rods twist with the liquid crystal molecules such that
the major axis direction of the color quantum rods near
the second substrate is identical to a polarization direc-
tion of the first polarizer; the LCD panel now has a first
brightness;

when the thin film transistors are in an incomplete on

state, from the second substrate to the first substrate, the
color quantum rods are arranged in twist with the liquid
crystal molecules; under the irradiation of the backlight
source, there is a predetermined angle between the
polarization direction of the second polarizer and the
major axis direction of the color quantum rods near the
second substrate, and the color quantum rods twist with
the liquid crystal molecules such that there is the
predetermined angle between the major axis direction
of the color quantum rods near the second substrate and
the polarization direction of the first polarizer; the LCD
panel now has a second brightness;

when the thin film transistors are in a complete on state,

from the second substrate to the first substrate, the color
quantum rods twist with the liquid crystal molecules to
be perpendicular to the first substrate; under the irra-
diation of the backlight source, the polarization direc-
tion of the second polarizer and the major axis direction
of the color quantum rods near the second substrate are
perpendicular to each other, and the major axis direc-
tion of the color quantum rods near the first substrate
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and the polarization direction of the first polarizer are
also perpendicular to each other; the LCD panel now
has a third brightness;

wherein the first brightness is larger than the second

brightness, and the second brightness is larger than the
third brightness.

9. The LCD panel according to claim 6, wherein the first
substrate comprises a color resist layer, and the color resist
layer comprises a red color film, a green color film, and a
blue color film.

10. The LCD panel according to claim 6, wherein a data
line utilized to input a data signal, and a scanning line
utilized to input a scanning signal;

the brightness of the LCD panel is controlled according to

the data signal and the scanning signal.

11. A method for manufacturing the LCD panel according
to claim 6, comprising:

mixing the color quantum rods and the liquid crystal

molecules thoroughly in accordance with a predeter-
mined proportion; and

dropping the liquid crystal molecules mixed with the

color quantum rods into the liquid crystal layer by a
One Drop Filling (ODF) process.

12. The method according to claim 11, wherein

the color quantum rods comprise a red quantum rod, a

green quantum rod, and a blue quantum rod.

13. The method according to claim 11, wherein the second
substrate comprises a switch array layer, the switch array
layer comprising a plurality of thin film transistors;

there is a second polarizer disposed outside the second

substrate, and there is a first polarizer disposed outside
the first substrate;

when the thin film transistors are in an off state, from the

second substrate to the first substrate, the color quan-
tum rods are arranged in twist with the liquid crystal
molecules; under an irradiation of a backlight source, a
polarization direction of the second polarizer is iden-
tical to the major axis direction of the color quantum
rods near the second substrate, and the color quantum
rods twist with the liquid crystal molecules such that
the major axis direction of the color quantum rods near
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the second substrate is identical to a polarization direc-
tion of the first polarizer; the LCD panel now has a first
brightness;

when the thin film transistors are in an incomplete on

state, from the second substrate to the first substrate, the
color quantum rods are arranged in twist with the liquid
crystal molecules; under the irradiation of the backlight
source, there is a predetermined angle between the
polarization direction of the second polarizer and the
major axis direction of the color quantum rods near the
second substrate, and the color quantum rods twist with
the liquid crystal molecules such that there is the
predetermined angle between the major axis direction
of the color quantum rods near the second substrate and
the polarization direction of the first polarizer; the LCD
panel now has a second brightness;

when the thin film transistors are in a complete on state,

from the second substrate to the first substrate, the color
quantum rods twist with the liquid crystal molecules to
be perpendicular to the first substrate; under the irra-
diation of the backlight source, the polarization direc-
tion of the second polarizer and the major axis direction
of the color quantum rods near the second substrate are
perpendicular to each other, and the major axis direc-
tion of the color quantum rods near the first substrate
and the polarization direction of the first polarizer are
also perpendicular to each other; the LCD panel now
has a third brightness;

wherein the first brightness is larger than the second

brightness, and the second brightness is larger than the
third brightness.

14. The method according to claim 11, wherein the first
substrate comprises a color resist layer. and the color resist
layer comprises a red color film, a green color film, and a
blue color film.

15. The method according to claim 11, wherein a data line
utilized to input a data signal, and a scanning line utilized to
input a scanning signal;

the brightness of the LCD panel is controlled according to

the data signal and the scanning signal.
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