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The invention provides a backlight module. The backlight
module has a cavity, a reflecting cover, a light source and an
auxiliary light-guiding diffusion structure. The cavity com-
prises a reflective surface, a mounting surface connected to
the reflective surface, and a light-emitting surface connect-
ing the reflective surface and the mounting surface; the light
source a light-emitting diode, the reflecting cover mounted
on the mounting surface, the light source being disposed
inside the reflecting cover; the auxiliary light-guiding dif-
fusion structure disposed on the reflective surface and able
to assist in diffusing the light incident to the reflective
surface to improve emission uniformity of the backlight
module and display quality. Another object of the invention
is to provide an LCD device, using backlight module having
a single LED as light source and achieving brightness
uniformity, improving display quality of the LCD device,
reducing production cost of LCD device and increasing
product competitiveness.
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BACKLIGHT MODULE AND LCD
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the field of display,
and in particular to a backlight module and liquid crystal
display (LCD).

2. The Related Arts

[0002] With the development of display technology, the
panel display devices such as liquid crystal displays (LCDs),
due to the advantages of high image quality, power saving,
thinness and wide application range, are widely applied to
various consumer electronic products, such as, mobile
phones, televisions, personal digital assistants (PDA), digital
cameras, notebook computers, and desktop computers, and
have become mainstream in display devices.

[0003] Most of the LCD devices on the market are back-
light type LCD devices, which comprise an LCD panel and
a backlight module. The operation principle of the LCD
panel is to place liquid crystal (LC) molecules in two parallel
glass substrates, with many vertical and horizontal thin
wires between the two glass substrates. The LC molecules
are controlled to change direction by energizing the thin
wires or not to refract the light of the backlight module to
produce an image screen.

[0004] Because the LCD panel is not self-illuminous, the
light source provided by the backlight module must be used
to display the image normally. Therefore, the backlight
module becomes a key component of the LCD device. The
backlight module is divided into an edge-lit type backlight
module and a direct-lit backlight module according to dif-
ferent incident positions of the light source. The direct-lit
type backlight module is configured so that a light source
such as a cathode fluorescent lamp (CCFL) or a light-
emitting diode (LED) light source is disposed behind the
LCD panel, and a planar light is formed by the diffusion
plate and supplied to the LCD panel.

[0005] With the popularization of large-size LCD devices,
the backlight module of the LCD device has gradually
increased the demand for process simplification and product
thinning. However, currently the direct-lit backlight module
is assembled by a plurality of light-emitting strips, and the
assembly, wire insertion and wire arrangement process is
very complicated, and cannot meet the requirements of the
process simplification of the backlight module. The edge-lit
backlight module requires a light-guiding plate to guide the
light, which increases the overall module weight, and does
not satisfy the demands for light-weight and thinness of the
backlight module. A one-LED package BLU has emerged to
simplify assembly of the module as well as realize the
light-weight and thinness requirement. However, the current
one-LED package BLU has poor light uniformity, especially
in the case where the light mixing distance is small, the light
on the light-emitting surface gathers near the light-emitting
diode, resulting in light unevenness at a position close to the
light-emitting diode and at a position away from the light-
emitting diode, that is, the brightness of the position near the
light source is greater than the brightness of a position far
from the light source.
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SUMMARY OF THE INVENTION

[0006] The object of the present invention is to provide a
backlight module, to ensure brightness uniformity of the
backlight module when using a single LED as a light source.
[0007] Another object of the present invention is to pro-
vide an LCD device, using backlight module having a single
LED as a light source and achieving brightness uniformity,
able to improve display quality of the LCD device, reduce
production cost of LCD device and increase product com-
petitiveness.

[0008] To achieve the above object, the present invention
provides a backlight module, which comprises: a cavity, a
reflecting cover, a light source and an auxiliary light-guiding
diffusion structure;

[0009] the cavity comprising: a reflective surface, a
mounting surface connected to the reflective surface, and a
light-emitting surface connecting the reflective surface and
the mounting surface;

[0010] the light source being a light-emitting diode, the
reflecting cover being mounted on the mounting surface, and
the light source being disposed inside the reflecting cover;
[0011] the reflective surface having an accumulation area
and a non-accumulation area outside the accumulation area,
and the light source emitting a light directly onto the
reflective surface or reflected by the reflecting cover and
then incident on the reflective surface, and the light incident
to the accumulation area having a density greater than the
density of light incident into the non-accumulation zone;
[0012] the auxiliary light-guiding diffusion structure being
disposed on the reflective surface and located in the accu-
mulation area, and at least a portion of light incident into the
accumulation area, after being diffused by the auxiliary
light-guiding diffusion structure, emitting towards a direc-
tion with respect to the accumulation area away from the
light source.

[0013] The reflective surface comprises a bottom surface
and three side surfaces, the bottom surface is spaced apart
from the light-emitting surface, the three side surfaces and
the mounting surface surround the bottom surface and are
connected to the bottom surface, the light-emitting surface
are connected to the three side surfaces and the mounting
surface.

[0014] The side surfaces are arc surfaces with a side lifted
toward the light-emitting surface with respect to the bottom
surface.

[0015] The accumulation area is located at the bottom
surface.
[0016] The auxiliary light-guiding diffusion structure

comprises: a light incident surface, a diffusion surface
connected to the light incident surface, two connecting side
surfaces oppositely disposed connected to the light incident
surface and the diffusing surface, and a connecting bottom
surface connected to the light incident surface, the diffusion
surface, and the two connecting side surfaces; the light
incident surface, the diffusion surface, the two connecting
side surfaces and the connecting bottom surface together
form a solid body structure;

[0017] the connecting bottom surface is stacked on the
bottom surface, the light incident surface intersects the
bottom surface to form an acute angle, opening of the acute
angle faces the light source, the diffusion surface intersects
the bottom surface, and intersection line is located at a side
away from the light source.
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[0018] The light incident surface is a plane, and the
diffusion surface is an arc surface.

[0019] The reflective surface is a mirror reflective surface
or a white reflective surface.

[0020] The reflecting cover is C-shaped with an opening
facing the reflective surface.

[0021] The material of the auxiliary light-guiding diffu-
sion structure is an acrylic material.

[0022] The invention also provides an LCD device com-
prising the above backlight module.

[0023] The present invention provides the following
advantages: the present invention provides a backlight mod-
ule. The backlight module comprises: a cavity, a reflecting
cover, a light source and an auxiliary light-guiding diffusion
structure; the cavity comprising: a reflective surface, a
mounting surface connected to the reflective surface, and a
light-emitting surface connecting the reflective surface and
the mounting surface; the light source being a light-emitting
diode, the reflecting cover being mounted on the mounting
surface, and the light source being disposed inside the
reflector; the auxiliary light-guiding diffusion structure
being disposed on the reflective surface and able to assist in
diffusing the light incident to the reflective surface to
improve light emission uniformity of the backlight module
and display quality. Another object of the present invention
is to provide an LCD device, using backlight module having
a single LED as a light source and achieving brightness
uniformity, able to improve display quality of the LCD
device, reduce production cost of LCD device and increase
product competitiveness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the
embodiments will be given as follows. Apparently, the
drawings described below show only example embodiments
of the present invention and for those having ordinary skills
in the art, other drawings may be easily obtained from these
drawings without paying any creative effort. In the draw-
ings:

[0025] FIG.1is a schematic view showing the structure of
the backlight module of the present invention;

[0026] FIG. 2 is a schematic view showing the optical path
of the backlight module of the present invention;

[0027] FIG. 3 is a schematic view showing the auxiliary
light-guiding diffusion structure of the backlight module of
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] To further explain the technical means and effect of
the present invention, the following refers to embodiments
and drawings for detailed description.

[0029] Refer to FIG. 1. The present invention provides a
backlight module, which comprises: a cavity 10, a reflecting
cover 20, a light source 30 and an auxiliary light-guiding
diffusion structure 40;

[0030] the cavity 10 comprises: a reflective surface 11, a
mounting surface 12 connected to the reflective surface 11,
and a light-emitting surface 13 connecting the reflective
surface 11 and the mounting surface 12; the light source 30
is a light-emitting diode (LED), the reflecting cover 20 is
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mounted on the mounting surface 12, and the light source 30
is disposed inside the reflecting cover 20.

[0031] Specifically, since a single LED is used as the light
source 30 and is limited by the light mixing distance of the
cavity 10, when the light source 30 emits light directly onto
the reflective surface 11 or the light is reflected by the
reflective cover 20 and then incident upon the reflective
surface 11, the light is accumulated on a portion of the
reflective surface 11 (generally located near the light source
30), such that the light density in a portion of the reflective
surface 11 is greater than the light density in other portions.
The light emitted from the light-emitting surface 13 after
reflected by the reflective surface 11 is also accumulated in
a part of the area, resulting in uneven light emission of the
backlight module. In the present invention, the area where
the light is accumulated on the reflective surface 111 is
defined as an accumulation area. The area outside the
accumulation area is a non-accumulation area, that is, the
density of light incident into the accumulation area is greater
than the density of light incident into the non-accumulation
area.

[0032] Moreover, the specific position of the accumulation
area depends on the shape of the cavity 10, the shape of
reflecting cover, and the location the light source 30 is
amounted.

[0033] Specifically, the auxiliary light-guiding diffusion
structure 40 is disposed on the reflective surface 11 and
located in the accumulation area, and at least a portion of
light incident into the accumulation area, after diffused by
the auxiliary light-guiding diffusion structure 40, emits
towards a direction with respect to the accumulation area
away from the light source 30.

[0034] Compared to the case without mounting the aux-
iliary light-guiding diffusion structure 40, the present inven-
tion by providing the auxiliary light guiding diffusing struc-
ture 40, gathers the outgoing light in a part of the light-
emitting surface (for example, a first area near the light
source 30) after being reflected by the accumulation area. A
part of this light is diffused by the auxiliary light-guiding
diffusion structure 40 to be emitted from a region other than
the part of the light-emitting surface (for example, a second
area away from the light source 30), so that the light of the
backlight module is uniformly diffused.

[0035] Specifically, in a preferred embodiment of the
present invention, the reflecting cover 20 is C-shaped, the
opening of the reflecting cover 20 faces the reflective surface
11, and the reflecting cover 20 is used to reflect the light
emitted by the light source 30 to the light-emitting surface
13, the reflective surface 11 or the auxiliary light-guiding
diffusion structure 40.

[0036] Specifically, the reflective surface 11 is for reflect-
ing light onto the light-emitting surface 13 or the auxiliary
light-guiding diffusion structure 40. In a preferred embodi-
ment of the present invention, the reflective surface 11, the
mounting surface 12 and the light-emitting surface 13 are
connected to each other to form a closed cavity 10. The
reflective surface 11 comprises a bottom surface 111 and
three side surfaces 112. The bottom surface 111 is spaced
apart from the light-emitting surface 13, and the three side
surfaces 112 and the mounting surface 12 surround the
bottom surface of the bottom surface 111 and are connected
to the bottom surface 111. The light-emitting surface 13 and
the three sides 112 are connected to the mounting surface 12.
As such, the closed cavity 10 is formed through the bottom
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surface 111, the side surface 112, the mounting surface 12
and the light-emitting surface 13 connected together,
wherein the reflective surface 11 is located on the inner side
of the cavity 10 and provides a reflection function. The
reflection function may be a mirror reflection function or a
white reflection function, that is, the reflective surface 11 is
a mirror reflective surface or a white reflective surface.

[0037] Moreover, as shown in FIG. 1 and FIG. 2, in a
preferred embodiment of the present invention, the bottom
surface 111 is rectangular, and the three side surfaces 112
and the mounting surface 12 are respectively connected to
one side of the bottom surface 111, and each of the three side
surfaces 112 is an arc surface that is lifted toward the
light-emitting surface 13 with respect to the bottom surface
111.

[0038] Specifically, in a preferred embodiment of the
present invention, the accumulation area is located on the
bottom surface 111 such that the auxiliary light-guiding
diffusion structure 40 is disposed on the bottom surface 111.

[0039] Moreover, the auxiliary light-guiding diffusion
structure 40 comprises: a light incident surface 41, a diffu-
sion surface 42 connected to the light incident surface 41,
two connecting side surfaces 43 oppositely disposed con-
nected to the light incident surface 41 and the diffusing
surface 42, and a connecting bottom surface 44 connected to
the light incident surface 41, the diffusion surface 42, and the
two connecting side surfaces 43; the light incident surface
41, the diffusion surface 42, the two connecting side surfaces
43 and the connecting bottom surface 44 together form a
solid body structure;

[0040] the connecting bottom surface 44 is stacked on the
bottom surface 111, the light incident surface 41 intersects
the bottom surface 111 to form an acute angle, opening of the
acute angle faces the light source 30, the diffusion surface 42
intersects the bottom surface 111, and intersection line is
located at a side away from the light source 30.

[0041] Preferably, the light incident surface 41 is a plane,
and the diffusion surface 42 is an arc surface.

[0042] Specifically, in a preferred embodiment of the
present invention, as shown in FIG. 2, the auxiliary light-
guiding diffusion structure 40 has two modes of propagation
when diffusing light. The first mode of propagation is total
reflection, such as the light A (dotted line) in FIG. 2, the light
A is incident from the light incident surface 41 into the
auxiliary light-guiding diffusion structure 40, and then
reflected by the diffusion surface 42 back to the bottom
surface 111, and then reflected by the bottom surface 111
back to the diffusion surface 42. After refracted by the
diffusion surface 42, the light exiting from the light-emitting
surface 13 away from the light source 30. The second
propagation mode is refractive propagation, as shown by the
two lights B (solid line) shown in FIG. 2. The light B is
incident from the light incident surface 41 to the auxiliary
light-guiding diffusion structure 40, is refracted by the
diffusion surface 42, and is emitted from a part away from
the light source 30 to the light-emitting surface 13. As such,
the light emitted from the light-emitting surface 13 adjacent
to the light source 30 is diffused to the area where the
light-emitting surface 13 is away from the light source 30,
thereby improving the uniformity of light emission of the
backlight module and avoiding light accumulation and
uneven brightness and darkness. In the case where only one
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light-emitting diode is required as the light source, the
uniformly distributed light emission is realized, and the
backlight effect is good.

[0043] Based on the backlight module described above,
the present invention further provides an LCD device com-
prising the above backlight module.

[0044] In summary, the present invention provides a back-
light module. The backlight module comprises: a cavity, a
reflecting cover, a light source and an auxiliary light-guiding
diffusion structure; the cavity comprising: a reflective sur-
face, a mounting surface connected to the reflective surface,
and a light-emitting surface connecting the reflective surface
and the mounting surface; the light source being a light-
emitting diode, the reflecting cover being mounted on the
mounting surface, and the light source being disposed inside
the reflector; the auxiliary light-guiding diffusion structure
being disposed on the reflective surface and able to assist in
diffusing the light incident to the reflective surface to
improve light emission uniformity of the backlight module
and display quality. Another object of the present invention
is to provide an LCD device, using backlight module having
a single LED as a light source and achieving brightness
uniformity, able to improve display quality of the LCD
device, reduce production cost of LCD device and increase
product competitiveness.

[0045] It should be noted that in the present disclosure the
terms, such as, first, second are only for distinguishing an
entity or operation from another entity or operation, and
does not imply any specific relation or order between the
entities or operations. Also, the terms “comprises”,
“include”, and other similar variations, do not exclude the
inclusion of other non-listed elements. Without further
restrictions, the expression “comprises a . . . ” does not
exclude other identical elements from presence besides the
listed elements.

[0046] Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereof, directly or indirectly, to other related
fields of technique, is considered encompassed in the scope
of protection defined by the clams of the present invention.

What is claimed is:

1. A backlight module, comprising: a cavity, a reflecting
cover, a light source and an auxiliary light-guiding diffusion
structure;

the cavity comprising: a reflective surface, a mounting

surface connected to the reflective surface, and a light-
emitting surface connecting the reflective surface and
the mounting surface;

the light source being a light-emitting diode, the reflecting

cover being mounted on the mounting surface, and the
light source being disposed inside the reflecting cover;

the reflective surface having an accumulation area and a

non-accumulation area outside the accumulation area,
and the light source emitting a light directly onto the
reflective surface or reflected by the reflecting cover
and then incident on the reflective surface, and the light
incident to the accumulation area having a density
greater than the density of light incident into the
non-accumulation zone;

the auxiliary light-guiding diffusion structure being dis-

posed on the reflective surface and located in the
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accumulation area, and at least a portion of light
incident into the accumulation area, after being diffused
by the auxiliary light-guiding diffusion structure, emit-
ting towards a direction with respect to the accumula-
tion area away from the light source.

2. The backlight module as claimed in claim 1, wherein
the reflective surface comprises a bottom surface and three
side surfaces, the bottom surface is spaced apart from the
light-emitting surface, the three side surfaces and the mount-
ing surface surround the bottom surface and are connected
to the bottom surface, the light-emitting surface are con-
nected to the three side surfaces and the mounting surface.

3. The backlight module as claimed in claim 2, wherein
the side surfaces are arc surfaces with a side lifted toward the
light-emitting surface with respect to the bottom surface.

4. The backlight module as claimed in claim 2, wherein
the accumulation area is located at the bottom surface.

5. The backlight module as claimed in claim 2, wherein
the auxiliary light-guiding diffusion structure comprises: a
light incident surface, a diffusion surface connected to the
light incident surface, two connecting side surfaces oppo-
sitely disposed connected to the light incident surface and
the diffusing surface, and a connecting bottom surface
connected to the light incident surface, the diffusion surface,
and the two connecting side surfaces; the light incident
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surface, the diffusion surface, the two connecting side sur-
faces and the connecting bottom surface together form a
solid body structure;

the connecting bottom surface is stacked on the bottom

surface, the light incident surface intersects the bottom
surface to form an acute angle, opening of the acute
angle faces the light source, the diffusion surface inter-
sects the bottom surface, and intersection line is located
at a side away from the light source.

6. The backlight module as claimed in claim 5, wherein
the light incident surface is a plane, and the diffusion surface
is an arc surface.

7. The backlight module as claimed in claim 1, wherein
the reflective surface is a mirror reflective surface or a white
reflective surface.

8. The backlight module as claimed in claim 1, wherein
the reflecting cover is C-shaped with an opening facing the
reflective surface.

9. The backlight module as claimed in claim 1, wherein
the auxiliary light-guiding diffusion structure is made of an
acrylic material.

10. A liquid crystal display (LCD) device, comprising a
backlight module as claimed in claim 1.
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