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LIQUID CRYSTAL DISPLAY SCREEN

RELATED APPLICATIONS

[0001] This application is a continuation application of
PCT Patent Application No. PCT/CN2018/074831, filed
Jan. 31, 2018, which claims the priority benefit of Chinese
Patent Application No. CN 201711448604.2, filed Dec. 27,
2017, which is herein incorporated by reference in its
entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a display technol-
ogy field, and more particularly to a liquid crystal display
screen.

BACKGROUND OF THE DISCLOSURE

[0003] At present, there is no border LCD TV frame
because there is no border, using thin-film transistor facing
the program, resulting in thin-film transistor side of the
reflective wire serious, and with the increase of resolution of
LCD TVs, the number of metal wires is also increasing, and
the degree of reflection of metal wires is also increasing. The
general reflection scheme has been unable to effectively
reduce the reflected light.

SUMMARY OF THE DISCLOSURE

[0004] The object of the present disclosure is to provide a
liquid crystal display which realizes the technical effect of
improving the resolution of the liquid crystal display.
[0005] The present disclosure provides a liquid crystal
display screen, including a liquid crystal panel, a first
functional layer disposed on an array substrate of the liquid
crystal panel, a quarter-wave plate and a polarizing layer
sequentially stacked on the first functional layer, wherein the
array substrate has a metal wire that reflects ambient light
sequentially passing through the polarizing layer, the quar-
ter-wave plate and the first functional layer and striking the
surface of the metal wire; the included angle is between the
optical axis of the quarter-wave plate and the absorption axis
of the polarizing layer so as to block the ambient light
reflected by the metal wire in the polarizing layer.

[0006] Further, the included angle between the optical axis
of the quarter-wave plate and the absorption axis of the
polarizing layer is 30-60°.

[0007] Further, the included angle between the optical axis
of the quarter-wave plate and the absorption axis of the
polarizing layer is 45°.

[0008] Further, the included angle between the optical axis
of the quarter-wave plate and the absorption axis of the
polarizing layer is 120-150°.

[0009] Further, the included angle between the optical axis
of the quarter-wave plate and the absorption axis of the
polarizing layer is 135°.

[0010] Further, the quarter-wave plate has a wavelength of
500-600 nm for aluminum.

[0011] Further, the quarter-wave plate has a wavelength of
540-560 nm for aluminum.

[0012] Further, the quarter-wave plate has a wavelength of
550-650 nm for copper.

[0013] Further, the quarter-wave plate has a wavelength of
580-600 nm for copper.

[0014] Further, the liquid crystal panel includes a color
filter substrate opposite to the array substrate, a second
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functional layer is disposed on a surface of the color filter
substrate facing away from the array substrate, and the first
functional layer and the second functional layer are respec-
tively disposed at two opposite sides of the liquid crystal
panel.

[0015] The included angle between the optical axis of the
quarter-wave plate of the liquid crystal display screen of the
present disclosure and the absorption axis of the polarizing
layer is 30-60° or 120-150°. It is achieved that the ambient
light entering the polarizing layer becomes the first linearly
polarized light, the first linearly polarized light enters the
quarter-wave plate and becomes the first circularly polarized
light; the first circularly polarized light passes through the
first functional layer and is reflected by the metal wire to
become a second circularly polarized light, the second
circularly polarized light passes through the first functional
layer and the quarter-wave plate and then becomes a second
linearly polarized light perpendicular to the first linearly
polarized light, thereby blocking the light in the polarizing
layer, preventing the ambient light from exiting, and achiev-
ing the technical effect of reducing the strong reflection of
the ambient light by the metal wires of the thin film
transistor in the liquid crystal display screen, thereby
improving the resolution of the liquid crystal display screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] To describe the technical solutions in the embodi-
ments of the present disclosure or in the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments of
the present disclosure, and a person of ordinary skill in the
art may still derive other drawings from these accompanying
drawings without creative efforts.

[0017] FIG. 11is a schematic diagram of the internal planar
structure of a liquid crystal display provided by an embodi-
ment of the present disclosure.

[0018] FIG. 2 is a schematic diagram of the internal planar
structure of the display panel in FIG. 1.

[0019] FIG. 3 is a schematic diagram of the internal planar
structure of the first functional layer in FIG. 1.

[0020] FIG. 4 is a schematic diagram of the internal planar
structure of the second functional layer in FIG. 1.

[0021] FIG. 51is a schematic diagram of the internal planar
structure of another structure of the first functional layer in
FIG. 1.

[0022] FIG. 6 is a refractive index of visible light of a
metal wire provided by an embodiment of the present
disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0023] Referring to FIG. 1 and FIG. 2, the present disclo-
sure provides a liquid crystal display screen including a
liquid crystal panel 10, a first functional layer 20 is disposed
on the array substrate 101 of the liquid crystal panel 10. A
quarter-wave plate 30 and a first polarizer 40 are sequen-
tially stacked on the first functional layer 20. The array
substrate 101 has metal wires, the metal wire reflects the
ambient light sequentially passing through the first polariz-
ing layer 40, the quarter-wave plate 30 and the first func-
tional layer 20 and striking the surface of the metal wire; an
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angle between the optical axis of the quarter-wave plate 30
and the absorption axis of the first polarizer layer is used to
block the ambient light reflected by the metal wire in the first
polarizer layer.

[0024] Referring to FIG. 2, the liquid crystal panel 10
further includes a color filter substrate 102 and a liquid
crystal 103 disposed between the color filter substrate 102
and the array substrate 101. A thin film transistor is disposed
on the array substrate 101. The thin film transistor has metal
wires and metal electrodes.

[0025] In the present embodiment, the included angle
between the optical axis of the quarter-wave plate 30 and the
absorption axis of the first polarizer 40 is 30-60°, and
preferably 45°. After the incident ambient light passes
through the first polarizing layer 40, it becomes the first
linearly polarized light, the first linear polarized light forms
the first circularly polarized light through the quarter-wave
plate 30 disposed at an angle of 30-60° with the first
polarizing layer 40, the first circularly polarized light passes
through the first functional layer 20 and is reflected by the
metal wires of the thin film transistor to form second
circularly polarized light, the second circularly polarized
light passes through the first functional layer 20 and the
quarter-wave plate 30 to form a second linearly polarized
light perpendicular to the first linearly polarized light.
Thereby being blocked in the first polarizing layer 40,
preventing the ambient light from exiting, and achieving the
technical effect of reducing the strong reflection of the
ambient light by the metal wires of the thin film transistor in
the liquid crystal display screen, thereby improving the
resolution of the liquid crystal display screen.

[0026] Please refer to FIG. 1, the protective layer 50 and
the second surface treatment layer 60 are sequentially
stacked on the first polarizing layer 40. The liquid crystal
display further includes a second functional layer 70 dis-
posed on a surface of the color filter substrate 102 facing
away from the array substrate 101. Furthermore, the first
functional layer 20 and the second functional layer 70 are
respectively located at two opposite sides of the liquid
crystal panel 10.

[0027] Please refer to FIG. 3, the first functional layer 20
includes a first adhesive layer 201, a first compensation layer
202, a second polarizing layer 203, a first passivation layer
204, a first surface treatment layer 205, and a second
adhesive layer 206 that are sequentially stacked.

[0028] Please refer to FIG. 4, the second functional layer
70 includes a second protective layer 701, a third polarizing
layer 702, a second compensation layer 703, and a third
adhesive layer 704 that are sequentially stacked. The third
adhesive layer 704 is connected to the color filter substrate
102.

[0029] Please refer to FIG. 6, when the material of the
metal wire of the thin film transistor is aluminum, aluminum
has a reflectivity of 90% over the entire wavelength range of
visible light, so the wavelength range of the quarter-wave
plate 30 to be designed for green light is 500-600 nm,
preferably 540-560 nm, so as to reduce the refraction of the
green light in the quarter-wave plate 30 and reduce the
amount of light reaching the first polarizing layer 40, so as
to improve the resolution of the liquid crystal display screen;
when the material of the metal wire of the thin film transistor
is copper, since the reflectance of copper to blue light is low
and the reflectance of red light and green light is high.
Therefore, the wavelength range of the quarter-wave plate
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30 to be designed for the yellow light superimposed with the
red light and the green light is 550-650 nm, preferably
580-600 nm, so as to reduce the refraction of the red and
green light in the quarter-wave plate 30 and reduce the
amount of light reaching the first polarizer, so as to improve
the resolution of the liquid crystal display.

[0030] In the second embodiment of the present disclo-
sure, the included angle between the optical axis of the
quarter-wave plate 30 and the absorption axis of the first
polarizer 40 is 30-60°, and preferably 45°. After the incident
ambient light passes through the first polarizing layer 40, it
becomes the first linearly polarized light, the first linear
polarized light forms the first circularly polarized light
through the quarter-wave plate 30 disposed at an angle of
30-60° with the first polarizing layer 40, the first circularly
polarized light passes through the first functional layer 20
and is reflected by the metal wires of the thin film transistor
to form second circularly polarized light, the second circu-
larly polarized light passes through the first functional layer
20 and the quarter-wave plate 30 to form a second linearly
polarized light perpendicular to the first linearly polarized
light, thereby being blocked in the first polarizing layer 40,
preventing the ambient light from exiting, and achieving the
technical effect of reducing the strong reflection of the
ambient light by the metal wires of the thin film transistor in
the liquid crystal display screen, thereby improving the
resolution of the liquid crystal display screen.

[0031] Please refer to FIG. 1, the protective layer 50 and
the second surface treatment layer 60 are sequentially
stacked on the first polarizing layer 40. The liquid crystal
display further includes a second functional layer 70 dis-
posed on a surface of the color filter substrate 102 facing
away from the array substrate 101. Furthermore, the first
functional layer 20 and the second functional layer 70 are
respectively located at two opposite sides of the liquid
crystal panel 10.

[0032] Please refer to FIG. 5. In this embodiment, the first
functional layer 20 includes a first adhesive layer 201, a first
compensation layer 202 and a second polarizer layer 203
which are sequentially stacked. The first protective layer
204, the first surface treatment layer 205 and the second glue
layer 206 in the first embodiment are canceled, so that the
second polarizing layer 203 and the quarter-wave plate 30
are merged to not only reduce the thickness of the first
functional layer 20 but also reduce the manufacturing cost.
Also reduce the difficulty of the process, just affixed a
polarizing layer, improve the production yield.

[0033] Please continue to refer to FIG. 4, the second
functional layer 70 includes a second protective layer 701,
a third polarizing layer 702, a second compensation layer
703 and a third adhesive layer 704 that are sequentially
stacked. The third adhesive layer 704 is connected to the
color filter substrate 102.

[0034] Referring to FIG. 6, when the material of the metal
wire of the thin film transistor is aluminum, aluminum has
a reflectivity of 90% over the whole wavelength range of
visible light. Therefore, the wavelength of the quarter-wave
plate 30 to be designed for green light should be in a range
of 500-600 nm, preferably 540-560 nm, so as to reduce the
refraction of the green light in the quarter-wave plate 30 and
reduce the amount of light reaching the first polarizing layer
40, so as to improve the resolution of the liquid crystal
display screen; when the material of the metal wire of the
thin film transistor is copper, since the reflectance of copper



US 2019/0196258 A1l

to blue light is low and the reflectance of red light and green
light is high, therefore, the wavelength range of the quartet-
wave plate 30 that needs to be designed for the yellow light
superimposed with the red light and the green light is
550-650 nm, preferably 580-600 nm. The reduction of the
red and green light refractions at the quarter-wave plate 30
and the decrease of the light reaching the first polarizing
layer 40 are achieved, thereby improving the resolution of
the liquid crystal display screen.

[0035] In the third embodiment of the present disclosure,
the included angle between the optical axis of the quarter-
wave plate 30 and the absorption axis of the first polarizing
layer 40 is 120-150°, and preferably 135°. After the incident
ambient light passes through the first polarizing layer 40, it
becomes the first linearly polarized light, the first linearly
polarized light forms the first circularly polarized light
through the quarter-wave plate 30 disposed at an angle of
120-150° with the first polarizer 40, the first circularly
polarized light passes through the first functional layer 20
and is reflected by the metal wires of the thin film transistor
to form second circularly polarized light, the second circu-
larly polarized light passes through the first functional layer
20 and the quarter-wave plate 30 to form a second linearly
polarized light perpendicular to the first linearly polarized
light, thereby being blocked in the first polarizing layer 40
to reduce the emission of the ambient light and achieve the
technical effect of reducing the strong reflection of the
ambient light by the metal wires of the thin film transistor in
the liquid crystal display panel and improving the resolution
of the liquid crystal display screen.

[0036] Please refer to FIG. 1, the protective layer 50 and
the second surface treatment layer 60 are laminated on the
first polarizer 40. The liquid crystal display further includes
a second functional layer 70 disposed on a surface of the
color filter substrate 102 facing away from the array sub-
strate 101. Furthermore, the first functional layer 20 and the
second functional layer 70 are respectively located at two
opposite sides of the liquid crystal panel 10.

[0037] Please continue to refer to FIG. 3, the first func-
tional layer 20 includes a first adhesive layer 201, a first
compensation layer 202, a second polarizing layer 203, a
first passivation layer 204, a first surface treatment layer
205, and a second adhesive layer 206 that are sequentially
stacked.

[0038] Referring to FIG. 4, the second functional layer 70
includes a second protective layer 701, a third polarizer layer
702, a second compensation layer 703 and a third adhesive
layer 704 stacked in sequence. The third adhesive layer 704
is connected to the color filter substrate 102.

[0039] Please refer to FIG. 6, when the material of the
metal wire of the thin film transistor is aluminum, aluminum
has a reflectivity of 90% in the whole wavelength range of
visible light, so the wavelength range of the quarter-wave
plate 30 to be designed for green light is 500-600 nm,
preferably 540-560 nm, so as to reduce the refraction of the
green light in the quarter-wave plate 30 and reduce the
amount of light reaching the first polarizing layer 40, so as
to improve the resolution of the liquid crystal display panel;
when the material of the metal wire of the thin film transistor
is copper, since the reflectance of copper to blue light is low
and the reflectance of red light and green light is high,
therefore, the wavelength range of the quarter-wave plate 30
to be designed for the yellow light superimposed with the
red light and the green light is 550-650 nm, preferably
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580-600 nm, so as to reduce the refraction of the red and
green light in the quarter-wave plate 30 and reduce the
amount of light reaching the first polarizer 40, so as to
improve the resolution of the liquid crystal display.

[0040] In the fourth embodiment of the present disclosure,
the included angle between the optical axis of the quarter-
wave plate 30 and the absorption axis of the first polarizer
40 is 120-150°, and preferably 135°. After the incident
ambient light passes through the first polarizing layer 40, it
becomes the first linearly polarized light, the first linearly
polarized light forms the first circularly polarized light
through the quarter-wave plate 30 disposed at an angle of
120-150° with the first polarizer 40, the first circularly
polarized light passes through the first functional layer 20
and is reflected by the metal wires of the thin film transistor
to form second circularly polarized light, the second circu-
larly polarized light passes through the first functional layer
20 and the quarter-wave plate 30 to form a second linearly
polarized light perpendicular to the first linearly polarized
light, thereby being blocked in the first polarizing layer 40
to reduce the emission of the ambient light and achieve the
technical effect of reducing the strong reflection of the
ambient light by the metal wires of the thin film transistor in
the liquid crystal display panel and improving the resolution
of the display panel 10.

[0041] Please refer to FIG. 5, in the present embodiment,
the first functional layer 20 includes a first adhesive layer
201, a first compensation layer 202 and a second polarizing
layer 203 which are sequentially stacked, the first passiva-
tion layer 204, the first surface treatment layer 205 and the
second adhesive layer 206 in the third embodiment are
eliminated, so that the second polarizing layer 203 and the
quarter-wave plate 30 are merged to not only reduce the
thickness of the first functional layer 20 but also reduce the
manufacturing cost. Also reduces the difficulty of making,
just affixed a polarizing layer, improve the yield of produc-
tion.

[0042] Please refer to FIG. 1, the protective layer 50 and
the second surface treatment layer 60 are laminated on the
first polarizer 40. The liquid crystal display further includes
a second functional layer 70 disposed on a surface of the
color filter substrate 102 facing away from the array sub-
strate 101. Furthermore, the first functional layer 20 and the
second functional layer 70 are respectively located at two
opposite sides of the liquid crystal panel 10.

[0043] Please continue to refer to FIG. 4, the second
functional layer 70 includes a second protective layer 701,
a third polarizer layer 702, a second compensation layer 703
and a third adhesive layer 704 stacked in sequence. the third
adhesive layer 704 is connected to the color filter substrate
102.

[0044] Please continue to refer to FIG. 6, when the mate-
rial of the metal wire of the thin film transistor is aluminum,
aluminum has a reflectivity of 90% in the whole wavelength
range of visible light, so the wavelength range of the
quarter-wave plate 30 to be designed for green light is
500-600 nm, preferably 540-560 nm, so as to reduce the
refraction of the green light in the quarter-wave plate 30 and
reduce the amount of light reaching the first polarizing layer
40, so as to improve the resolution of the liquid crystal
display panel; when the material of the metal wire of the thin
film transistor is copper, aluminum-copper has low reflec-
tance of blue light and high reflectance of red light and green
light, therefore, the wavelength range of the quarter-wave
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plate 30 to be designed for the yellow light superimposed
with the red light and the green light is 550-650 nm,
preferably 580-600 nm, so as to reduce the refraction of the
red and green light in the quarter-wave plate 30 and reduce
the amount of light reaching the first polarizing layer 40, so
as to improve the resolution of the liquid crystal display
screen.

[0045] The above disclosure is only the preferred embodi-
ments of the present disclosure, and certainly can not be
used to limit the scope of the present disclosure. People of
ordinary skill in the art may understand that all or part of the
procedures for implementing the foregoing embodiments
and equivalent changes made according to the claims of the
present disclosure still fall within the scope of the present
disclosure.

What is claimed is:

1. A liquid crystal display screen, comprising a liquid
crystal panel, a first functional layer disposed on an array
substrate of the liquid crystal panel, a quarter-wave plate and
apolarizing layer sequentially stacked on the first functional
layer, wherein the array substrate has a metal wire, the metal
wire reflects ambient light sequentially passing through the
polarizing layer, the quarter-wave plate and the first func-
tional layer and striking a surface of the metal wire; an
included angle is between an optical axis of the quarter-wave
plate and an absorption axis of the polarizing layer so as to
block the ambient light reflected by the metal wire in the
polarizing layer.

2. The liquid crystal display screen according to claim 1,
wherein the included angle between the optical axis of the
quarter-wave plate and the absorption axis of the polarizing
layer is 30-60°.
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3. The liquid crystal display screen according to claim 2,
wherein the included angle between the optical axis of the
quarter-wave plate and the absorption axis of the polarizing
layer is 45°.

4. The liquid crystal display screen according to claim 1,
wherein the included angle between the optical axis of the
quarter-wave plate and the absorption axis of the polarizing
layer is 120-150°.

5. The liquid crystal display screen according to claim 4,
wherein the included angle between the optical axis of the
quarter-wave plate and the absorption axis of the polarizing
layer is 135°.

6. The liquid crystal display screen according to claim 1,
wherein the quarter-wave plate has a wavelength of 500-600
nm for aluminum.

7. The liquid crystal display screen according to claim 6,
wherein the quarter-wave plate has a wavelength of 540-560
nm for aluminum.

8. The liquid crystal display screen according to claim 1,
wherein the quarter-wave plate has a wavelength of 550-650
nm for copper.

9. The liquid crystal display screen according to claim 8,
wherein the quarter-wave plate has a wavelength of 580-600
nm for copper.

10. The liquid crystal display screen according to claim 1,
wherein the liquid crystal panel comprises a color filter
substrate opposite to the array substrate, a second functional
layer is disposed on a surface of the color filter substrate
facing away from the array substrate, and the first functional
layer and the second functional layer are respectively dis-
posed at two opposite sides of the liquid crystal panel.
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