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7) ABSTRACT

A backlight assembly and a liquid crystal display device are
provided. The backlight assembly includes a light source.
The light source is configured to emit linearly polarized light
polarized in a first direction.
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BACKLIGHT ASSEMBLY AND LIQUID
CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the priority of Chi-
nese Patent Application No. 201810002280.8, filed on Jan.
2, 2018, the contents of which are incorporated herein in
their entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and in particular, relates to a backlight assembly
and a liquid crystal display device.

BACKGROUND

[0003] With continuous development of the display tech-
nology, thin film transistor liquid crystal display (TFT-LCD)
devices have become dominant products in the field of
display due to their advantages of small size, low power
consumption, no radiation, and the like. It is desirable to
provide a backlight assembly and a liquid crystal display
device each of which has better performance and a smaller
size.

SUMMARY

[0004] Embodiments of the present disclosure provide a
backlight assembly and a liquid crystal display device.
[0005] Some embodiments of the present disclosure pro-
vide a backlight assembly including a light source, wherein
the light source is configured to emit linearly polarized light
polarized in a first direction.

[0006] In an embodiment, the light source includes a
plurality of laser generators arranged in an array.

[0007] In an embodiment, the linearly polarized light is
linearly polarized laser.

[0008] In an embodiment, the linearly polarized light
emitted from the light source is monochromatic light.
[0009] In an embodiment, the backlight assembly further
includes a diffractive optical element provided at a light
outgoing side of the light source.

[0010] In an embodiment, a light outgoing surface of the
diffractive optical element includes a micro-nano diffraction
structure.

[0011] In an embodiment, a light incident surface of the
diffractive optical element has a transmission enhanced layer
provided thereon.

[0012] In an embodiment, each of the plurality of laser
generators is a monochrome linearly polarized laser genera-
tor.

[0013] In an embodiment, the linearly polarized light
emitted from the light source is monochrome linearly polar-
ized laser.

[0014] In an embodiment, each of the plurality of laser
generators is a blue linearly polarized laser generator.
[0015] In an embodiment, the linearly polarized light
emitted from the light source is blue linearly polarized laser.
[0016] In an embodiment, the backlight assembly further
includes a back cover and a support member, wherein the
back cover includes a bottom plate and a sidewall, the light
source is provided on the bottom plate, and the support
member is provided on the sidewall and configured to
support the diffractive optical element.
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[0017] Some embodiments of the present disclosure pro-
vide a liquid crystal display device, which includes a back-
light assembly and a liquid crystal display panel, wherein the
backlight assembly is the backlight assembly provided by
any one of the embodiments of the present disclosure.
[0018] In an embodiment, the liquid crystal display panel
includes a first substrate and a second substrate arranged
opposite to each other, the first substrate is at a side of the
second substrate distal to the backlight assembly, and a
liquid crystal layer is provided between the first substrate
and the second substrate; and

[0019] the first substrate includes a polarizer.

[0020] In an embodiment, the first substrate further
includes a color conversion layer provided at a side of the
polarizer distal to the light source; and

[0021] the color conversion layer includes color conver-
sion patterns configured to emit light of a color different
from a color of the light emitted from the light source, under
excitation by the light emitted from the light source.
[0022] In an embodiment, the liquid crystal display panel
includes a plurality of pixel regions, and the color conver-
sion patterns are provided in at least some of the plurality of
pixel regions.

[0023] In an embodiment, the plurality of pixel regions
include a first pixel region, a second pixel region, and a third
pixel region;

[0024] the color conversion patterns include a first color
conversion pattern and a second color conversion pattern;
[0025] the first color conversion pattern is provided in the
first pixel region, and configured to emit first color light
under excitation by the light emitted from the light source;
[0026] the second color conversion pattern is provided in
the second pixel region, and configured to emit second color
light under excitation by the light emitted from the light
source; and

[0027] the light emitted from the light source is transmit-
ted through the third pixel region without its wavelength
being changed.

[0028] In an embodiment, the linearly polarized light
emitted from the light source is blue light, the first pixel
region is a red pixel region, the second pixel region is a
green pixel region, and the third pixel region is a blue pixel
region; and

[0029] the first color light is red light, and the second color
light is green light.

[0030] In an embodiment, a material of the color conver-
sion patterns includes at least one of an inorganic material
containing a rare earth element, an organic fluorescent
material, and a quantum dot material.

[0031] Inan embodiment, the liquid crystal display device
further includes light absorbing patterns provided at a side of
the color conversion patterns distal to the light source,
wherein the light absorbing patterns are configured to absorb
the light emitted from the light source and transmitted
through the color conversion patterns, whereas light con-
verted by the color conversion patterns is transmitted
through the light absorbing patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a schematic diagram showing a structure
of a liquid crystal display device according to an embodi-
ment of the present disclosure;
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[0033] FIG. 2 is a schematic diagram showing a structure
of a backlight assembly according to an embodiment of the
present disclosure;

[0034] FIG. 3 is a schematic diagram showing a compari-
son between light spots formed before and after a light beam
passes through a diffractive optical element according to an
embodiment of the present disclosure;

[0035] FIG. 4 is a schematic diagram showing a structure
of another liquid crystal display device according to an
embodiment of the present disclosure; and

[0036] FIG. 5 is a schematic diagram showing a compari-
son between a light transmittance of a display assembly of
the liquid crystal display device shown in FIG. 4 and a light
transmittance of a display assembly of the liquid crystal
display device shown in FIG. 1.

DETAILED DESCRIPTION

[0037] For better understanding of technical solutions of
the present disclosure by one of ordinary skill in the art, a
backlight assembly and a liquid crystal display device
provided by embodiments of the present disclosure will be
described in detail below with reference to the accompany-
ing drawings.

[0038] FIG. 1 is a schematic diagram showing a structure
of a liquid crystal display device according to an embodi-
ment of the present disclosure. As shown in FIG. 1, the
liquid crystal display device includes a backlight assembly
and a liquid crystal display panel 3. The backlight assembly
includes a back cover 7, and the back cover 7 includes a
bottom plate 7A and sidewalls 7B. The backlight assembly
further includes a light source 1 provided on the bottom plate
7A, a light guide plate (not shown) provided at a light
outgoing side of the light source 1, and an optical film 2
(which generally includes a diffuser, a reflector, or the like)
provided at a light outgoing side of the light guide plate. The
liquid crystal display panel 3 includes a liquid crystal cell
and polarizers 4 attached to two opposite sides of the liquid
crystal cell. The polarizers 4 include a lower polarizer 4A
(i.e., a polarizer proximal to the light source 1) and an upper
polarizer 4B (i.e., a polarizer distal to the light source 1). The
liquid crystal cell includes a first substrate 11 and a second
substrate 12 arranged opposite to each other, and the first
substrate 11 is at a side of the second substrate 12 distal to
the backlight assembly (or distal to the light source 1). The
liquid crystal cell further includes a liquid crystal layer 13
and a color filter layer 16 which are provided between the
first substrate 11 and the second substrate 12, and the color
filter layer 16 is provided at a light outgoing side of the
liquid crystal layer 13. The liquid crystal layer 13 may be in
contact with the second substrate 12, and the color filter
layer 16 may be in contact with the first substrate 11. The
liquid crystal cell further includes sealing blocks 17 pro-
vided at two opposite ends of the liquid crystal cell, respec-
tively, between the first substrate 11 and the second substrate
12. The first substrate 11, the second substrate 12, and the
sealing blocks 17 form a closed space accommodating the
liquid crystal layer 13 and the color filter layer 16 therein,
thereby forming the liquid crystal cell. The color filter layer
16 may include a plurality of pixel regions 18 (which may
be pixels or sub-pixels) and a black matrix 19, and a grid line
of the black matrix 19 separates any two adjacent ones of the
pixel regions 18 from each other. The plurality of pixel
regions 18 may include red (R) pixel regions, green (G)
pixel regions, and blue (B) pixel regions. The light source 1
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may include at least one light emitting diode (LED), and the
at least one light emitting diode may be arranged in an array.
The backlight assembly may further include a mold frame 8
and a bezel 9. The combination of the back cover 7, the mold
frame 8 and the bezel 9 may assemble the remaining
components as shown in FIG. 1 to form the liquid crystal
display device. During operation of the liquid crystal display
device, natural light emitted from the light source 1 is
subjected to the action (e.g., diffusion, reflection, or the like)
of the optical film 2, and then travels to the lower polarizer
4A. The lower polarizer 4A converts the natural light into
linearly polarized light. After the linearly polarized light is
subjected to the optical rotation effect of the liquid crystal
layer 13, the polarization direction of the linearly polarized
light is changed. Thereafter, the linearly polarized light is
subjected to the filtering effects of the color filter layer 16
and the upper polarizer 4B, thereby displaying desired
colors and brightnesses. A polarization direction of the upper
polarizer 4B may be perpendicular to a polarization direc-
tion of the lower polarizer 4A, however, the present disclo-
sure is not limited thereto.

[0039] In the liquid crystal display device as shown in
FIG. 1, the polarizers 4 (i.e., the lower polarizer 4A and the
upper polarizer 4B) are provided at both two opposite sides
of the liquid crystal cell, respectively, and the optical film 2
is provided in the backlight assembly. Thus, an overall
thickness of the liquid crystal display device is large, which
is disadvantageous for achieving a lighter and thinner liquid
crystal display device. Further, since both polarizers 4 will
block and absorb light, the light transmittance of the liquid
crystal display panel 3 is low, and improvement to the
brightness thereof is limited. Furthermore, in the liquid
crystal display device as shown in FIG. 1, in the case where
chromatic display is achieved by using the filtering effect of
the color filter layer 16, the three primary colors of R, G, and
B may have poor monochromaticity, and it may be difficult
to achieve the desired display effect of wide color gamut.

[0040] FIG. 2 is a schematic diagram showing a structure
of a backlight assembly according to an embodiment of the
present disclosure. As shown in FIG. 2, the backlight assem-
bly includes a light source 1A configured to emit linearly
polarized light. In an embodiment, the linearly polarized
light may be polarized in a predetermined direction (e.g., a
first direction). In an embodiment, the predetermined direc-
tion may be a direction parallel to the light outgoing surface
of the light source 1A, and the light outgoing surface of the
light source 1A may be a plane. In other words, the prede-
termined direction may be a direction perpendicular to a
polarization direction of a polarizer of a display panel
cooperating with the backlight assembly (e.g., a polarizer 44
of a liquid crystal display panel 33 as shown in FIG. 4). In
an embodiment, the light source 1A emits monochrome
linearly polarized light.

[0041] Compared with the backlight assembly of the lig-
uid crystal display device shown in FIG. 1, the backlight
assembly shown in FIG. 2 includes the light source 1A
which directly emits the linearly polarized light polarized in
the predetermined direction, and thus it is not necessary to
provide a polarizer (e.g., the lower polarizer 4A shown in
FIG. 1) at a side of a liquid crystal display panel cooperating
with the backlight assembly (e.g., the liquid crystal display
panel 33 as shown in FIG. 4) proximal to the light source 1A.
As a result, a light transmittance of the liquid crystal display
panel is increased effectively, and a thickness of the liquid
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crystal display panel is decreased. Further, a light guide plate
and an optical film may be omitted from the backlight
assembly shown in FIG. 2, thereby further decreasing the
thickness of a liquid crystal display device including the
backlight assembly, and further increasing the light trans-
mittance of the liquid crystal display device.

[0042] In an embodiment, the light emitted from the light
source 1A is linearly polarized laser. The linearly polarized
laser has high energy and a high brightness, and thus can
increase the overall display brightness of a liquid crystal
display device including the backlight assembly. In an
embodiment, the light source 1A includes a plurality of laser
generators 5 arranged in an array. The plurality of laser
generators 5 may be arranged uniformly so that both the
uniformity and brightness of the light emitted from the light
source 1A are increased effectively. In an embodiment, each
of the laser generators 5 is a linearly polarized laser gen-
erator, and is configured to emit linearly polarized light (i.e.,
linearly polarized laser). In an embodiment, each of the laser
generators 5 is a monochrome linearly polarized laser gen-
erator, and is configured to emit monochrome linearly
polarized laser. In an embodiment, each of the laser genera-
tors 5 is a blue linearly polarized laser generator, and is
configured to emit blue linearly polarized laser.

[0043] The inventors of the present disclosure found that,
a light beam emitted from each of the laser generators 5 has
a light spot (i.e., a pattern of a cross section of the light beam
taken along a direction perpendicular to a propagation
direction of the light beam) having a small size, and has a
very small divergence angle. To make the light emitted from
the backlight assembly uniform so that various regions of a
liquid crystal display panel cooperating with the backlight
assembly are illuminated by the light (i.e., laser), it is
necessary to make a distance between any two adjacent ones
of the laser generators 5 small and thus a large number of
laser generators 5 may be required, which may cause the
overall power consumption of the light source 1A to be
large.

[0044] To decrease the number of the laser generators 5
required and the overall power consumption of the light
source 1A, in an embodiment, a diffractive optical element
(DOE) 6 is provided at the light outgoing side of the light
source 1A, to shape and expand the light beam emitted from
each of the laser generators 5. In other words, the diffractive
optical element 6 is provided between the light source 1A
and a liquid crystal display panel which is to cooperate with
the backlight assembly, and is configured to shape and
expand the light beam emitted from each of the laser
generators 5. In an embodiment, the diffractive optical
element 6 may be a diffractometer. In an embodiment, the
light outgoing surface (i.e., the upper surface shown in FIG.
2) of the diffractive optical element 6 includes micro-nano
diffraction structures for increasing the uniformity of light
emitted from the diffractive optical element 6. For example,
the micro-nano diffraction structures may be micro-nano
protrusions, micro-nano recesses, or the like. In an embodi-
ment, the light incident surface (ie., the lower surface
shown in FIG. 2) of the diffractive optical element 6 has a
transmission enhanced layer provided thereon for increasing
a light transmittance of the diffractive optical element 6.
[0045] FIG. 3 is a schematic diagram showing a compari-
son between light spots formed (e.g., on the light incident
surface and the light outgoing surface of the diffractive
optical element 6, respectively) before and after a light beam
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passes through the diffractive optical element 6. As shown in
FIG. 3, the light beam emitted from each of the laser
generators 5 has a light spot of a relatively small circle
before entering into the diffractive optical element 6, but has
a light spot of a relatively large rectangle after being
subjected to shaping and expanding by the diffractive optical
element 6. In this way, a distance between any two adjacent
ones of the laser generators 5 may be increased properly, and
thus the number of the laser generators 5 required in the light
source 1A is decreased.

[0046] In a practical application, a position of each of the
laser generators 5 may be adjusted properly to ensure the
uniformity of light emitted from various regions of the light
outgoing surface of the diffractive optical element 6. It
should be noted that, the diffractive optical element 6 does
not change polarization characteristics of the linearly polar-
ized light emitted from the light source 1A.

[0047] In the backlight assembly provided by the embodi-
ment of FIG. 2, it is not necessary to provide a light guide
plate and an optical film such as a diffuser, a reflector, a
prism sheet, or the like between the light source 1A and a
liquid crystal display panel which is to cooperate with the
backlight assembly (in other words, at the light outgoing
side of the light source 1A).

[0048] The backlight assembly provided by the embodi-
ment of FIG. 2 may further include a back cover 7, and the
back cover 7 includes a bottom plate 7A and sidewalls 7B.
The light source 1A is fixed to the bottom plate 7A, and a
support member 10 may be provided on each of the side-
walls 7B. The diffractive optical element 6 may be fixed
(e.g., by using a double-sided adhesive) to the support
members 10, so that the support members 10 can support the
diffractive optical element 6. In an embodiment, each of the
support members 10 may be provided on both the bottom
plate 7A and a corresponding sidewall 7B, i.e., provided at
the corner where the bottom plate 7A and the corresponding
sidewall 7B are connected to each other. In an embodiment,
the bottom plate 7A and each of the sidewalls 7B are
substantially perpendicular to each other.

[0049] The backlight assembly provided by the embodi-
ment of FIG. 2 may further include a mold frame 8 and a
bezel 9. The combination of the back cover 7, the mold
frame 8, and the bezel 9 may fix the backlight assembly
shown in FIG. 2 and a liquid crystal display panel which is
to cooperate with the backlight assembly together, to form a
liquid crystal display device (e.g., as shown in FIG. 4). The
mold frame 8 and the bezel 9 shown in FIGS. 1 and 2 may
be those known in the art, and detailed description thereof is
omitted herein.

[0050] The embodiment of FIG. 2 provides the backlight
assembly which may cooperate with a liquid crystal display
panel. As described above, the backlight assembly includes
the light source 1A configured to emit linearly polarized
light polarized in a predetermined direction. In the technical
solution of the present disclosure, the light source 1A is
configured to emit linearly polarized light directly, and thus
it is not necessary to provide the lower polarizer 4A at a side
of a liquid crystal display panel which is to cooperate with
the backlight assembly proximal to the light source 1A. As
a result, a light transmittance of the liquid crystal display
panel is increased. Further, the omission of a light guide
plate and an optical film can further decrease a thickness of
the liquid crystal display device, and further increase the
light transmittance of the liquid crystal display device.
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[0051] FIG. 4 is a schematic diagram showing a structure
of another liquid crystal display device according to an
embodiment of the present disclosure. As shown in FIG. 4,
the liquid crystal display device includes a backlight assem-
bly and a liquid crystal display panel 33. In an embodiment,
the backlight assembly may be the backlight assembly
provided by the embodiment of FIG. 2. Thus, detailed
description of the backlight assembly may be referred to the
foregoing description, and will not be repeated hereinafter.
[0052] In an embodiment, the liquid crystal display panel
33 includes a first substrate 11A and a second substrate 12
arranged opposite to each other, and the first substrate 11A
is at a side of the second substrate 12 distal to the backlight
assembly. The liquid crystal display panel 33 further
includes a liquid crystal layer 13 provided between the first
substrate 11A and the second substrate 12.

[0053] In an embodiment, the first substrate 11A includes
a first base substrate 11' (which may be the same as the first
substrate 11 shown in FIG. 1) and a polarizer 44. The
polarizer 44 may be at either a side of the first base substrate
11" proximal to the second substrate 12 (i.e., an inner side of
the first base substrate 11', as shown in FIG. 4), or a side of
the first base substrate 11' distal to the second substrate 12
(i.e., an outer side of the first base substrate 11'). A polar-
ization direction of the polarizer 44 may be perpendicular to
the polarized direction of the linearly polarized light emitted
from the light source 1A. It should be noted that, in the liquid
crystal display panel 33 according to the present embodi-
ment, no polarizer is provided at an outer side (i.e., a light
incident side) or an inner side (i.e., a light outgoing side) of
the second substrate 12. That is, the polarizer 4A as shown
in FIG. 1 is omitted from the liquid crystal display device
shown in FIG. 4.

[0054] In an embodiment, the first substrate 11A further
includes a color conversion layer (which may also be
referred to as a wavelength conversion layer) 14 provided at
a side of the polarizer 44 distal to the light source 1A. The
color conversion layer 14 may include a plurality of color
conversion patterns (which may also be referred to as
wavelength conversion patterns), and the plurality of color
conversion patterns are configured to emit light of prede-
termined colors under excitation by the light emitted from
the light source 1A, thereby achieving chromatic display. In
an embodiment, the predetermined colors may be different
from a color of the light emitted from the light source 1A.
[0055] In an embodiment, the liquid crystal display panel
33 includes a plurality of pixel regions, and the color
conversion patterns are provided in at least some of the
plurality of pixel regions. A grid line of a black matrix 19
separates any two adjacent ones of the pixel regions from
each other.

[0056] In an embodiment, the liquid crystal display panel
33 includes first pixel regions 3a, second pixel regions 35
and third pixel regions 3c. The color conversion layer 14
may include first color conversion patterns (also referred to
as first wavelength conversion patterns) 14a and second
color conversion patterns (also referred to as second wave-
length conversion patterns) 145. Each of the first color
conversion patterns 14q is provided in a corresponding one
of the first pixel regions 3a, and configured to emit first color
light under excitation by the light emitted from the light
source 1A. Each of the second color conversion patterns 145
is provided in a corresponding one of the second pixel
regions 35, and configured to emit second color light under
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excitation by the light emitted from the light source 1A. The
light emitted from the light source 1A is transmitted through
the third pixel region 3¢, so that the third pixel region 3¢
displays third color light.

[0057] Inanembodiment, the light source 1A emits mono-
chrome linearly polarized light, e.g., monochrome linearly
polarized laser. The color conversion patterns can generate
color light having good monochromaticity, thus the method
of achieving chromatic display by combining monochro-
matic light with the color conversion patterns can achieve an
extremely high color gamut, thereby increasing color rep-
resentation capability of the liquid crystal display device.

[0058] In an embodiment, the linearly polarized light
emitted from the light source 1A is blue light. Each of the
first pixel regions 3a is a red pixel region, each of the second
pixel regions 35 is a green pixel region, and each of the third
pixel regions 3¢ is a blue pixel region. Each of the first color
conversion patterns 14 is a red color conversion pattern,
each of the second color conversion patterns 144 is a green
color conversion pattern, and each of the third pixel regions
3¢ does not have a color conversion pattern provided therein
(i.e., each of the third pixel regions 3¢ may be filled with air).
The first color light emitted from each of the first pixel
regions 3a emits is red light, the second color light emitted
from each of the second pixel regions 35 is green light, and
the third color light emitted from each of the third pixel
regions 3c¢ is blue light.

[0059] Taking one of the red pixel regions (e.g.. one of the
first pixel regions 3a) as an example, the blue linearly
polarized light emitted from the light source 1A passes
through the diffractive optical element 6, the second sub-
strate 12, the liquid crystal layer 13, and the polarizer 44
sequentially, and then travels to the corresponding red color
conversion pattern (e.g., the corresponding first color con-
version pattern 14a). The red color conversion pattern emits
red light under excitation by the blue light (i.e., the blue light
is converted into red light). During this process, liquid
crystal molecules in the red pixel region are controlled to
deflect by an electric field generated by display electrodes
located in the first substrate 11A and/or the second substrate
12, and then the blue linearly polarized light emitted from
the light source 1A is subjected to the filtering effect of the
polarizer 44, thereby controlling a display grayscale of the
red pixel region. At the same time, the red color conversion
pattern converts at least a portion of the received blue light
into red light, thereby displaying red color.

[0060] The display principle for each of the green pixel
regions (e.g., each of the second pixel regions 35) is the
same as the above display principle for each of the red pixel
regions, and detailed description thereof is omitted herein.
For each of the blue pixel regions (e.g., each of the third
pixel regions 3c¢), similarly, liquid crystal molecules in the
blue pixel region are controlled to deflect by an electric field
generated by the display electrodes located in the first
substrate 11A and/or the second substrate 12, and then the
blue linearly polarized light emitted from the light source 1A
is subjected to the filtering effect of the polarizer 44, thereby
controlling a display grayscale of the blue pixel region. At
the same time, since the blue pixel region is not provided
with a color conversion pattern, the blue light emitted from
the light source 1A exits from the blue pixel region without
the wavelength of the blue light being changed, thereby
displaying blue color.
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[0061] In an embodiment, a material of each first color
conversion pattern 14a or each second color conversion
pattern 144 includes at least one of an inorganic material
containing a rare earth element, an organic fluorescent
material, and a quantum dot material. For example, a mate-
rial of each of the first color conversion patterns 14a
includes at least one of a red inorganic material containing
a rare earth element, a red organic fluorescent material, and
a red quantum dot material, and a material of each of the
second color conversion patterns 14 includes at least one of
a green inorganic material containing a rare earth element, a
green organic fluorescent material, and a green quantum dot
material.

[0062] The inventors of the present disclosure found in a
practical application that, in a case where the light irradiat-
ing the first and/or second color conversion patterns 14a and
144 has a high brightness (i.e., in a case of high grayscale
display), a portion of the light emitted from the light source
1A may not be absorbed and converted by the first and/or
second color conversion patterns 14a and 145, and thus is
transmitted therethrough. As a result, the monochromaticity
of the light exiting from the first and/or second pixel regions
3a and 3b is not high.

[0063] To solve the technical problem that the monochro-
maticity is not high, in an embodiment, a light absorbing
layer 15 including light absorbing patterns 15¢ and 15b is
provided at a side of the color conversion patterns distal to
the light source 1A, and the light absorbing patterns 15a and
155 are configured to absorb the light emitted from the light
source 1A and transmitted through the color conversion
patterns (i.e., a portion of the light emitted from the light
source 1A of which the wavelength is not converted by the
color conversion patterns). Light emitted from the color
conversion patterns (i.e., a portion of the light emitted from
the light source 1A of which the wavelength is converted by
the color conversion patterns) is transmitted through the
light absorbing patterns.

[0064] In an embodiment, a first light absorbing pattern
15a is provided at a side of each of the first color conversion
patterns 14a distal to the light source 1A, and configured to
absorb the light emitted from the light source 1A and
transmitted through the first color conversion pattern 14a. A
second light absorbing pattern 155 is provided at a side of
each of the second color conversion patterns 145 distal to the
light source 1A, and configured to absorb the light emitted
from the light source 1A and transmitted through the second
color conversion pattern 14b. By providing the first light
absorbing patterns 15a and the second light absorbing
patterns 155, the technical solution of the present disclosure
can increase the monochromaticity of light emitted from the
first pixel regions 3a and the second pixel regions 35
effectively.

[0065] Taking one of the first pixel regions 3a as an
example, when the light (e.g., blue light) emitted from the
light source 1A irradiates on the corresponding first color
conversion pattern 14q, at least a portion of the light (e.g.,
blue light) is absorbed by the first color conversion pattern
14a and converted by the first color conversion pattern 14a
into the first color light (e.g., red light), the remaining
portion of the light (e.g., blue light) is transmitted through
the corresponding first color conversion pattern 14a. In this
case, the light (e.g., blue light) emitted from the light source
1A and transmitted through the corresponding first color
conversion pattern 14a is absorbed by the corresponding
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first light absorbing pattern 15a, whereas the first color light
(e.g., red light) generated by the corresponding first color
conversion pattern 14a is transmitted through the corre-
sponding first light absorbing pattern 154, thereby ensuring
the high monochromaticity of light emitted from the corre-
sponding first pixel region 3a.

[0066] It should be noted that, both the first light absorbing
patterns 15a and the second light absorbing patterns 155
may be made of a same material (e.g., a blue light absorbing
material), since they are all configured to absorb the light
emitted from the light source 1A. Further, since the light
source 1 is configured to emit monochromatic light which
has a very narrow waveband, and since most energy of the
light is configured to excite the color conversion layer to
generate light of new colors, a small amount of absorbing
material capable of absorbing the light in the waveband
emitted from the light source 1A and transmitted through the
first and/or second color conversion patterns 14a and 145
may be applied. Compared with the color filter layer 16 of
the liquid crystal display device shown in FIG. 1, the light
absorbing layer 15 shown in FIG. 4 causes an absorption
loss thereof to be decreased significantly, which is advan-
tageous for increasing the light transmittance of the liquid
crystal display device.

[0067] It should be noted that, it has been exemplified that
the liquid crystal display panel 33 includes three types of
pixel regions, the linearly polarized light emitted by the light
source 1A is blue light, and the color conversion patterns
include two types which are a red color conversion pattern
and a green color conversion pattern in the foregoing
description, however, the present disclosure is not limited
thereto. The technical solutions of the present disclosure
have no limitation to types of the pixel regions, types of the
color conversion patterns, and a color of the light emitted
from the light source, as long as the light emitted from the
backlight assembly has a wavelength smaller than a critical
wavelength of light emitted from the first color conversion
pattern 14a and the second color conversion pattern 145
under excitation. For example, in a case of achieving four-
color display scheme of red, green, yellow, and blue, the
liquid crystal display panel 33 includes four types of pixel
regions which are a red pixel region, a green pixel region, a
yellow pixel region, and a blue pixel region, and the color
conversion patterns include three types which are a red color
conversion pattern, a green color conversion pattern, and a
vellow color conversion pattern. The three types of color
conversion patterns are located in the pixel regions of
corresponding colors, and the blue pixel region may be a
transparent structure or a hollowed-out structure (e.g., may
be filled with air).

[0068] In an embodiment, the liquid crystal display panel
33 provided by the present disclosure may be a liquid crystal
display panel of any display mode, such as a twisted nematic
(TN) liquid crystal display panel, an in-plane switching
(IPS) liquid crystal display panel, a fringe field switching
(FFS) liquid crystal display panel, a vertical alignment (VA)
liquid crystal display panel, an advanced super dimension
switch (ADS) liquid crystal display panel, or the like.
[0069] FIG. 5 is a schematic diagram showing a compari-
son between a light transmittance of a display assembly of
the liquid crystal display device shown in FIG. 4 and a light
transmittance of a display assembly of the liquid crystal
display device shown in FIG. 1. As shown in FIG. 5, the
“display assembly” herein refers to a collection of structures
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through which the light passes during propagating from the
light source 1 or 1A to the a side of the liquid crystal display
panel 3 or 33 distal to the light source 1 or 1A.

[0070] Portion (a) of FIG. 5 is a schematic diagram
showing a light transmittance of main structures in the
display assembly of the liquid crystal display device shown
in FIG. 4. As shown in the portion (a) of FIG. 5, the
diffractive optical element 6 has a light transmittance of
about 95%, the first and second substrates 11A and 12
(excluding the polarizer 44, the color conversion layer and
the light absorbing layer) have a light transmittance of about
70%, the liquid crystal layer 13 has a light transmittance of
about 85%, the color conversion layer and the light absorb-
ing layer have a light transmittance of about 60%, and the
polarizer 44 of the first substrate 11A has a light transmit-
tance of about 92%, by multiplying the above light trans-
mittances by each other, an overall light transmittance of
31.2% of the display assembly is obtained.

[0071] Portion (b) of FIG. 5 is a schematic diagram
showing a light transmittance of main structures in the
display assembly of the liquid crystal display device shown
in FIG. 1. As shown in the portion (b) of FIG. 5, the optical
film 2 has a light transmittance of about 80%, the polarizer
4A at the light incident side of the second substrate 12 has
a light transmittance of about 43%, the first and second
substrates 11 and 12 have a light transmittance of about
70%, the liquid crystal layer 13 has a light transmittance of
about 85%, the color filter layer 16 has a light transmittance
of about 30% and the polarizer 4B at the light outgoing side
of the first substrate 11 has a light transmittance of about
92%, by multiplying the above light transmittances by each
other, an overall light transmittance of 5.6% of the display
assembly is obtained.

[0072] From the above description it can be seen that,
compared with the technical solution shown in FIG. 1, the
technical solution corresponding to FIG. 4 can increase an
overall light transmittance of the display assembly of the
liquid crystal display device, thereby increasing the display
brightness of the liquid crystal display device.

[0073] Inthe liquid crystal display device provided by any
one of the embodiments of the present disclosure, the light
source is configured to emit linearly polarized light directly,
and thus it is not necessary to provide a polarizer at a side
of the liquid crystal display panel proximal to the light
source, thereby decreasing a thickness of the liquid crystal
display panel effectively. Further, the omission of a polarizer
can increase a light transmittance of the liquid crystal
display panel. Further, chromatic display is achieved by
combining monochromatic light emitted from the light
source with the color conversion patterns provide in the
liquid crystal display panel, thereby achieving advantageous
display effects such as high brightness, wide color gamut,
and the like.

[0074] It should be understood that, the above embodi-
ments are only exemplary embodiments for the purpose of
explaining the principle of the present disclosure, and the
present disclosure is not limited thereto. For one of ordinary
skill in the art, various improvements and modifications may
be made without departing from the spirit and essence of the
present disclosure. These improvements and modifications
also fall within the protection scope of the present disclo-
sure.
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What is claimed is:

1. A backlight assembly, comprising a light source,
wherein the light source is configured to emit linearly
polarized light polarized in a first direction.

2. The backlight assembly according to claim 1, wherein
the light source comprises a plurality of laser generators
arranged in an array.

3. The backlight assembly according to claim 2, wherein
the linearly polarized light is linearly polarized laser.

4. The backlight assembly according to claim 1, wherein
the linearly polarized light emitted from the light source is
monochromatic light.

5. The backlight assembly according to claim 1, further
comprising a diffractive optical element provided at a light
outgoing side of the light source.

6. The backlight assembly according to claim 5, wherein
a light outgoing surface of the diffractive optical element
comprises a micro-nano diffraction structure.

7. The backlight assembly according to claim 5, wherein
a light incident surface of the diffractive optical element has
a transmission enhanced layer provided thereon.

8. The backlight assembly according to claim 2, wherein
each of the plurality of laser generators is a monochrome
linearly polarized laser generator.

9. The backlight assembly according to claim 8, wherein
the linearly polarized light emitted from the light source is
monochrome linearly polarized laser.

10. The backlight assembly according to claim 8, wherein
each of the plurality of laser generators is a blue linearly
polarized laser generator.

11. The backlight assembly according to claim 10,
wherein the linearly polarized light emitted from the light
source is blue linearly polarized laser.

12. The backlight assembly according to claim 5, further
comprising a back cover and a support member, wherein the
back cover comprises a bottom plate and a sidewall, the light
source is provided on the bottom plate, and the support
member is provided on the sidewall and configured to
support the diffractive optical element.

13. Aliquid crystal display device, comprising a backlight
assembly and a liquid crystal display panel, wherein the
backlight assembly is the backlight assembly according to
claim 1.

14. The liquid crystal display device according to claim
13, wherein the liquid crystal display panel comprises a first
substrate and a second substrate arranged opposite to each
other, the first substrate is at a side of the second substrate
distal to the backlight assembly, and a liquid crystal layer is
provided between the first substrate and the second sub-
strate; and

the first substrate comprises a polarizer.

15. The liquid crystal display device according to claim
14, wherein the first substrate further comprises a color
conversion layer provided at a side of the polarizer distal to
the light source; and

the color conversion layer comprises color conversion

patterns configured to emit light of a color different
from a color of the light emitted from the light source,
under excitation by the light emitted from the light
source.

16. The liquid crystal display device according to claim
15, wherein the liquid crystal display panel comprises a
plurality of pixel regions, and the color conversion patterns
are provided in at least some of the plurality of pixel regions.
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17. The liquid crystal display device according to claim
16, wherein the plurality of pixel regions comprise a first
pixel region, a second pixel region, and a third pixel region;
the color conversion patterns comprise a first color con-
version pattern and a second color conversion pattern;

the first color conversion pattern is provided in the first
pixel region, and configured to emit first color light
under excitation by the light emitted from the light
source;

the second color conversion pattern is provided in the

second pixel region, and configured to emit second
color light under excitation by the light emitted from
the light source; and

the light emitted from the light source is transmitted

through the third pixel region without its wavelength
being changed.

18. The liquid crystal display device according to claim
17, wherein the linearly polarized light emitted from the
light source is blue light, the first pixel region is a red pixel
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region, the second pixel region is a green pixel region, and
the third pixel region is a blue pixel region; and

the first color light is red light, and the second color light

is green light.

19. The liquid crystal display device according to claim
15, wherein a material of the color conversion patterns
comprises at least one of an inorganic material containing a
rare earth element, an organic fluorescent material, and a
quantum dot material.

20. The liquid crystal display device according to claim
15, further comprising light absorbing patterns provided at
a side of the color conversion patterns distal to the light
source, wherein the light absorbing patterns are configured
to absorb the light emitted from the light source and trans-
mitted through the color conversion patterns, whereas light
converted by the color conversion patterns is transmitted
through the light absorbing patterns.
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