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(57) ABSTRACT

The present invention provides a backlight module, which
comprises a light guide plate and a light source. The light
guide plate comprises a light input side, a light output surface
which adjoins to the light input side, and a bottom surface
corresponding to the light output surface. The light source
comprising a light-emitting surface is disposed at one side of
the light input side of the light guide plate, and the light-
emitting surface of the light source is corresponding to the
light input side of the light guide plate. The backlight module
further comprises a specular reflector which is disposed
between the light-emitting surface of the light source and the
light input side of the light guide plate. Light beams which are
emitted from the light-emitting surface of the light source
toward the outside of the light guide plate will enter the light
guide plate after being specularly reflected by the specular
reflector. The present invention further provides a liquid crys-
tal display device.
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BACKLIGHT MODULE AND LIQUID
CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to a scope of a liquid
crystal display device, and more particularly to a backlight
module and a liquid crystal display device.

BACKGROUND OF THE INVENTION

[0002] With the development of the liquid crystal display
technology, people have higher and higher functional require-
ments in the liquid crystal display.

[0003] Referring to FIG. 1, a partially structural view of a
traditional backlight module is illustrated. The backlight
module comprises a light source 11 and a light guide plate 12,
wherein the light source 11 may be a light-emitting diode
(LED) for emitting light beams. The light beams emitted by
the light source 11 enter the light guide plate 12, wherein a
coupling efficiency between the light source 11 and the light
guide plate 12 is directly relative to a luminous utilization of
the whole backlight module.

[0004] The traditional light source 11 generally adopts an
LED with a similar Lambertian-type. This kind of the LED
has a characteristic with the low voltage and high luminous-
flux. The light beams emitted by the Lambertian-type LED
mainly concentrate in an angle which faces the light guide
plate 12. While the angle is larger than a certain extent, the
light beams within the angle may be relatively reduced.
[0005] In a case of an LED package for the 5630 model,
which has a package size of 5.6 mmx3.0 mmx0.8 mm, the
luminous-flux of the LED package at various viewing angles
in horizontal and vertical directions are measured. It will be
measured that the viewing angle at about 60-degree, the lumi-
nous-flux has been reduced to half. Apparently, the larger
viewing angle has the smaller relative proportion of the lumi-
nous-flux, wherein the luminous-flux is an illuminating pro-
portion of the light source 11.

[0006] Moreover, a distance between a light-emitting sur-
face 111 of the light source 11 and a light input side 121 ofthe
light guide plate 12 is 2.4 mm. If the distance is smaller, a
leakage proportion of light beams may be decreased.

[0007] Please refer to FIGS. 2A to 2B, comparative sche-
matic views of leakage proportions of the light beams in
different distances D1 and D2 are illustrated in FIGS. 2A to
2B, wherein D1>D2. Apparently, in a situation of the
unchanged model of the light source 11, the larger leakage
angle of the light beams has the larger leakage proportion of
the light beams in the situation of distance D1, and the smaller
leakage angle of the light beams has the smaller leakage
proportion of the light beams in the situation of distance D2.

[0008] However, considering a character of thermal expan-
sion of the light guide plate 12, a certain space has to be
reserved between the light source 11 and the light guide plate
12, so that the light guide plate 12 may have an expansible
space.

[0009] Please refer to FIG. 3, for solving problems of loss
light beams induced by the space between the light source 11
and the light guide plate 12, a white reflector 13 is generally
disposed between the light source 11 and the light guide plate
12, so that light beams which may be emitted toward the
outside of the light guide plate 12 are reflected back to the
light guide plate 12 by the white reflector 13.
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[0010] But, because ofthe white reflector 13 has a character
of light scattering, the white reflector 13 will scatter the light
beams to various angles after being emitting toward the white
reflector 13. Finally, only the limited light beams are gathered
into the light guide plate 12, so as to reduce the luminous
utilization of the backlight module and affect a light-emitting
effect of the backlight module, resulting in affecting the qual-
ity of images of the liquid crystal display device.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide a
backlight module for solving the technical problems of the
white reflector of the traditional technology that cannot effec-
tively reflect the light beams which are emitted from the light
source toward the outside of the light guide plate to enter the
light guide plate resulting in reducing the luminous utilization
of the backlight module and affecting the display quality of a
liquid crystal display device.

[0012] Forsolving the above problems, the present inventor
provides a backlight module which comprises a light guide
plate and a light source. The light guide plate comprises a
light input side, a light output surface which adjoins to the
light input side, and a bottom surface which is corresponding
to the light output surface. The light source comprises a
light-emitting surface which is disposed at one side of the
light input side of the light guide plate, and the light-emitting
surface of the light source is corresponding to the light input
side of the light guide plate.

[0013] The backlight module further comprises a specular
reflector which extends along a reflecting plane; and the
reflecting plane and the light input side of the light guide plate
form a predetermined angle therebetween. The light-emitting
surface of the light source and the light input side of the light
guide plate have a coupling-light distance therebetween, and
the coupling-light distance is ranged within a coupling-light
range between 0.1 millimeter and 2.5 millimeter.

[0014] The specular reflector is disposed between the light-
emitting surface of the light source and the light input side of
the light guide plate. Light beams which are emitted from the
light-emitting surface of the light source toward the outside of
the light input side of the light guide plate enter the light guide
plate after being specularly reflected by the specular reflector.
[0015] In the backlight module of the present invention, a
coupling-light area is formed between the light-emitting sur-
face of the light source and the light input side of the light
guide plate. The specular reflector is disposed at an adjoining
region of the coupling-light area and the light output surface
of the light guide plate, and the reflecting plane is perpen-
dicular to the light input side of the light guide plate, wherein
the predetermined angle is a right angle.

[0016] Inthe backlight module of the present invention, the
specular reflector is a silver reflector.

[0017] A secondary object of the present invention is to
provide a backlight module for solving the technical prob-
lems of the white reflector of the traditional technology that
cannot effectively reflect the light beams which are emitted
from the light source toward the outside of the light guide
plate to enter the light guide plate resulting in reducing the
luminous utilization of the backlight module and affecting the
display quality of a liquid crystal display device.

[0018] Forsolving the above problems, the present inventor
provides a backlight module which comprises a light guide
plate and a light source. The light guide plate comprises a
light input side, a light output surface which adjoins to the
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light input side, and a bottom surface which is corresponding
to the light output surface. The light source comprises a
light-emitting surface which is disposed at one side of the
light input side of the light guide plate, and the light-emitting
surface of the light source is corresponding to the light input
side of the light guide plate.

[0019] The backlight module further comprises a specular
reflector, which is disposed between the light-emitting sur-
face of the light source and the light input side of the light
guide plate. Light beams which are emitted from the light-
emitting surface of the light source toward the outside of the
light input side of the light guide plate enter the light guide
plate after being specularly reflected by the specular reflector.
[0020] Inthe backlight module of the present invention, the
specular reflector extends along a reflecting plane, and the
reflecting plane and the light input side of the light guide plate
form a predetermined angle therebetween.

[0021] In the backlight module of the present invention, a
coupling-light area is formed between the light-emitting sur-
face of the light source and the light input side of the light
guide plate. The specular reflector is disposed at an adjoining
region of the coupling-light area and the light output surface
of the light guide plate, and the reflecting plane is perpen-
dicular to the light input side of the light guide plate, wherein
the predetermined angle is a right angle.

[0022] Inthebacklight module of the present invention, the
specular reflector is a silver reflector.

[0023] Inthebacklight module of the present invention, the
light-emitting surface of the light source and the light input
side of the light guide plate have a coupling-light distance
therebetween, and the coupling-light distance is ranged
within a coupling-light range between 0.1 millimeter and 2.5
millimeter.

[0024] A third object of the present invention is to provide
a liquid crystal display device for solving the technical prob-
lems of the white reflector of the traditional technology that
cannot effectively reflect the light beams which are emitted
from the light source toward the outside of the light guide
plate to enter the light guide plate resulting in reducing the
luminous utilization of the backlight module and affecting the
display quality of the liquid crystal display device.

[0025] Forsolving the above problems, the present inventor
provides a liquid crystal display device comprises a liquid
crystal display panel. The liquid crystal display device further
comprises a backlight module which comprises a light guide
plate and a light source. The light guide plate comprises a
light input side, a light output surface which adjoins to the
light input side, and a bottom surface which is corresponding
to the light output surface. The light source comprises a
light-emitting surface which is disposed at one side of the
light input side of the light guide plate, and the light-emitting
surface of the light source is corresponding to the light input
side of the light guide plate.

[0026] The backlight module further comprises a specular
reflector, which is disposed between the light-emitting sur-
face of the light source and the light input side of the light
guide plate. Light beams which are emitted from the light-
emitting surface of the light source toward the outside of the
light input side of the light guide plate enter the light guide
plate after being specularly reflected by the specular reflector.
[0027] In the liquid crystal display device of the present
invention, the specular reflector extends along a reflecting
plane, and the reflecting plane and the light input side of the
light guide plate form a predetermined angle therebetween.
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[0028] In the liquid crystal display device of the present
invention, a coupling-light area is formed between the light-
emitting surface of the light source and the light input side of
the light guide plate. The specular reflector is disposed at an
adjoining region of the coupling-light area and the light out-
put surface of the light guide plate, and the reflecting plane is
perpendicular to the light input side of the light guide plate,
wherein the predetermined angle is a right angle.

[0029] In the liquid crystal display device of the present
invention, the specular reflector is a silver reflector.

[0030] In the liquid crystal display device of the present
invention, the light-emitting surface of the light source and
the light input side of the light guide plate have a coupling-
light distance therebetween, and the coupling-light distance
is ranged within a coupling-light range between 0.1 millime-
ter and 2.5 millimeter.

[0031] Comparing to the existing technology, the present
invention solves the technical problems of the white reflector
of the existing technology that cannot effectively reflect the
light beams which are emitted from the light source toward
the outside of the light guide plate to enter the light guide plate
resulting in reducing the luminous utilization of the backlight
module, so that the display quality of a liquid crystal display
device may be enhanced.

[0032] The foregoing contents adopted by the present
invention can be best understood by referring to the following
detailed description of the preferred embodiments and the
accompanying drawings:

DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a partially structural view of a traditional
backlight module;

[0034] FIGS. 2A to 2B are comparative schematic views of
leakage proportions of light beams in different distances
between the traditional light source and light guide plate;
[0035] FIG. 3is apartially structural view of the traditional
backlight module;

[0036] FIG. 4 is a schematic structural view of a preferred
embodiment of a backlight module of the present invention;
[0037] FIG. 5is a schematic view of the preferred embodi-
ment of connecting a specular reflector with a light guide
plate in the backlight module of the present invention; and
[0038] FIG. 6 is acomparative diagram of coupling value of
the specular reflector of the present invention and coupling
efficiency in other situations.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0039] The foregoing description of embodiments is refer-
ring to the accompanying drawings for description of the
specific embodiments which can be carried out in the present
invention.

[0040] FIG. 4 is a schematic structural view according to a
preferred embodiment of a backlight module of the present
invention, and the backlight module comprises a light guide
plate 41 and a light source 42.

[0041] Please refer to FIG. 4, the light guide plate 41 com-
prises a light input side 411, a light output surface 412 which
adjoins to the light input side 411, and a bottom surface 413
which is corresponding to the light output surface 412. The
light source 42 is disposed at one side of the light input side
411 of the light guide plate 41, and the light source 42 com-
prises a plurality of LED. Resin of each LED comprises a
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light-emitting surface 421, and light beams which are emitted
from the light-emitting surface 421 of the light source 42
toward the light input side 411 of the light guide plate 41. A
coupling-light area 43 is formed between the light-emitting
surface 421 of the light source 42 and the light input side 411
of the light guide plate 41.

[0042] In this preferred embodiment, the light-emitting
surface 421 of the light source 42 and the light input side 411
of the light guide plate 41 have a coupling-light distance D
therebetween, wherein the coupling-light distance D is
ranged within a predetermined coupling-light range. For
example, the predetermined coupling-light range is greater
than 0.1 mm and less than 2.5 mm, and the coupling-light
distance D is 1.0 mm.

[0043] In this embodiment, the backlight module further
comprises a specular reflector 44. The specular reflector 44 is
disposed between the light-emitting surface 421 of the light
source 42 and the light input side 411 of the light guide plate
41, wherein the specular reflector 44 uses to generate specular
reflection. The light beams which are emitted from the light-
emitting surface 421 of the light source 42 toward the outside
of'the light input side 411 of the light guide plate 41 enter the
light guide plate 41 after being specularly reflected by the
specular reflector 44.

[0044] Please refer to FIG. 5, the specular reflector 44
extends along a reflecting plane B, and the reflecting plane B
and the light input side 411 of the light guide plate 41 form a
predetermined angle 6 therebetween.

[0045] In the embodiment shown in FIG. 4, the specular
reflector 44 is disposed at an adjoining region of the coupling-
light area 43 and the light-emitting surface 421 of the light
source 42, and the reflecting plane B is perpendicular to the
light input side 411 of the light guide plate 41. Of course,
during the specifically implementing process, the specular
reflector 44 also may be disposed on other positions of the
coupling-light area 43 or outside of the coupling-light area
43, as long as the specular reflector 44 shall specularly reflect
the light beams emitted from the light source 42 toward the
outside of the light guide plate 41 beck to the light guide plate
41. Here will not to enumerate one by one.

[0046] Referring to FIG. 5, in this embodiment, the prede-
termined angle 0 is 90-degree. Of course, it can be other
predetermined degrees, as long as the light beams emitted
toward the specular reflector 44 shall enter the light guide
plate 41 after being specularly reflected by the specular
reflector 44. Here will not to enumerate one by one.

[0047] Wherein, when the predetermined angle 6 is 90-de-
gree, a coupling value which the specular reflector 44 couples
the light beams emitted by the light source 42 is greater than
a predetermined coupling value, and the coupling value is a
proportion of specularly reflecting the light beams to enter the
light guide plate 41. For example, when a viewing angle is
60-degree and the predetermined angle 0 is set 90-degree, the
proportion of the specular reflector 44 specularly reflects the
light beams which the light source 42 emits toward the specu-
lar reflector 44 to enter the light guide plate 41 is greater than
70%.

[0048] The preferred choice is that the specular reflector 44
is a silver reflector, and of course it may be other material
reflector, as long as what can make the specular reflection for
the light beams to be emitted toward the specular reflector 44.
Here will not to enumerate one by one.
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[0049] The principle of the preferred embodiment of the
backlight module of the present invention is:
[0050] Please refer to FIGS. 4 to 5, during light-emitting
processes of the backlight module, parts of the light beams
emitted from the light-emitting surface 421 of the light source
42 directly enter the light input side 411 of the light guide
plate 41, and other parts are emitted the outside of the light
input side 411 of the light guide plate 41. Referring to FIG. 4,
the specular reflector 44 will specularly reflect the light
beams emitted toward the specular reflector 44 according as
positing the specular reflector 44 on the coupling-light area
43. Thus, the light beams emitted toward the specular reflec-
tor 44 will enter the light guide plate 41 after specularly
reflecting by the specular reflector 44.
[0051] Moreover, because of the light beams emitted
toward the specular reflector 44 only can occur to the specular
reflection, elastically disposing the predetermined angle 0
may let the light beams emitted toward the specular reflector
44 all be specularly reflected to the light guide plate 41.
[0052] Please refer to FIG. 6, which is a comparative dia-
gram of corresponding couplings in three situations of differ-
ent coupling distances, wherein L1 is the coupling is disposed
with no any reflector, L.2 is the coupling of adopting a white
reflector, and L3 is the coupling of adopting the specular
reflector 44 of the embodiment of the present invention.
[0053] Evidently, because of the specular reflector 44 pro-
vides the specular reflection, it shall ensure that the light
beams emitted toward the specular reflector 44 only can occur
to specularly reflect and then enter the light guide plate 41.
Thus, it may promise the higher coupling and greatly improve
the luminous utilization, thereby upgrading the image dis-
playing quality of a liquid crystal display device.
[0054] The present invention also provides a liquid crystal
display device, which comprises a liquid crystal display
panel. The liquid crystal display further comprises the back-
light module of the present invention, and the backlight mod-
ule is connected to the liquid crystal display panel, and the
light beams which are emitted from the backlight module
enter the liquid crystal display panel. Because of the backlight
module has been detailed description in the above, here will
no longer redundancy.
[0055] In summary, when the present invention has been
described in terms of a preferred embodiment thereof, it is to
be understood that the invention is not limited thereto. Other
skilled in this art may change and modification to the
described embodiment without departing from the true scope
and the spirit of the invention that is intended to be limited
only by the appended claims.
What is claimed is:
1. A backlight module comprising: a light guide plate and
a light source, the light guide plate comprising a light input
side, a light output surface which adjoins to the light input
side, and a bottom surface corresponding to the light output
surface; wherein the light source comprising a light-emitting
surface is disposed at one side of the light input side of the
light guide plate, and the light-emitting surface of the light
source is corresponding to the light input side of the light
guide plate, characterized in that:
the backlight module further comprises: a specular reflec-
tor, which extends along a reflecting plane, and the
reflecting plane and the light input side of the light guide
plate have a predetermined angle therebetween; the
light-emitting surface of the light source and the light
input side of the light guide plate have a coupling-light
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distance therebetween, and the coupling-light distance
is ranged within a coupling-light range between 0.1
millimeter and 2.5 millimeter; and

wherein the specular reflector is disposed between the

light-emitting surface of the light source and the light
input side of the light guide plate; and light beams which
are emitted from the light-emitting surface of the light
source toward an outside of the light input side of the
light guide plate enter the light guide plate after being
specularly reflected by the specular reflector.

2. The backlight module according to claim 1, character-
ized in that: a coupling-light area is formed between the
light-emitting surface of the light source and the light input
side of the light guide plate, the specular reflector is disposed
at an adjoining region of the coupling-light area and the light
output surface of the light guide plate, and the reflecting plane
is perpendicular to the light input side of the light guide plate,
wherein the predetermined angle is a right angle.

3. The backlight module according to claim 1, character-
ized in that: the specular reflector is a silver reflector.

4. A backlight module comprising: a light guide plate and
a light source, the light guide plate comprising a light input
side, a light output surface which adjoins to the light input
side, and a bottom surface corresponding to the light output
surface; wherein the light source comprising a light-emitting
surface is disposed at one side of the light input side of the
light guide plate, and the light-emitting surface of the light
source is corresponding to the light input side of the light
guide plate, characterized in that:

the backlight module further comprises: a specular reflec-

tor, which is disposed between the light-emitting surface
of the light source and the light input side of the light
guide plate, and light beams which are emitted from the
light-emitting surface of the light source toward an out-
side of the light input side of the light guide plate enter
the light guide plate after being specularly reflected by
the specular reflector.

5. The backlight module according to claim 4, character-
ized in that: the specular reflector extends along a reflecting
plane, and the reflecting plane and the light input side of the
light guide plate form a predetermined angle therebetween.

6. The backlight module according to claim 5, character-
ized in that: a coupling-light area is formed between the
light-emitting surface of the light source and the light input
side of the light guide plate, the specular reflector is disposed
at an adjoining region of the coupling-light area and the light
output surface of the light guide plate, and the reflecting plane
is perpendicular to the light input side of the light guide plate,
wherein the predetermined angle is a right angle.

7. The backlight module according to claim 4, character-
ized in that: the light-emitting surface of the light source and
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the light input side of the light guide plate have a coupling-
light distance therebetween, and the coupling-light distance
is ranged within a coupling-light range between 0.1 millime-
ter and 2.5 millimeter.

8. The backlight module according to claim 4, character-
ized in that: the specular reflector is a silver reflector.

9. A liquid crystal display device comprising: a liquid
crystal display panel, characterized in that: the liquid crystal
display device further comprises: a backlight module, and the
liquid crystal display panel is connected to the backlight
module, and the backlight module comprises a light guide
plate and a light source, the light guide plate comprises: a
light input side, a light output surface which adjoins to the
light input side, and a bottom surface corresponding to the
light output surface; wherein the light source comprises a
light-emitting surface, the light source is disposed at one side
of the light input side of the light guide plate, and the light-
emitting surface of the light source is corresponding to the
light input side of the light guide plate;

wherein the backlight module further comprises a specular

reflector, the specular reflector is disposed between the
light-emitting surface of the light source and the light
input side of the light guide plate; and light beams emit-
ted from the light-emitting surface of the light source
toward an outside of the light input side of the light guide
plate enter the light guide plate after being specularly
reflected by the specular reflector.

10. The liquid crystal display device according to claim 9,
characterized in that: the specular reflector extends along a
reflecting plane, and the reflecting plane and the light input
side of the light guide plate form a predetermined angle
therebetween.

11. The liquid crystal display device according to claim 10,
characterized in that: a coupling-light area is formed between
the light-emitting surface of the light source and the light
input side of the light guide plate, the specular reflector is
disposed at an adjoining region of the coupling-light area and
the light output surface of the light guide plate, and the reflect-
ing plane is perpendicular to the light input side of the light
guide plate, wherein the predetermined angle is a right angle.

12. The liquid crystal display device according to claim 9,
characterized in that: the light-emitting surface of the light
source and the light input side of the light guide plate have a
coupling-light distance therebetween, and the coupling-light
distance is ranged within a coupling-light range between 0.1
millimeter and 2.5 millimeter.

13. The liquid crystal display according to claim 9, char-
acterized in that: the specular reflector is a silver reflector.
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