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ABSTRACT

G
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(57

A backlight module including a first frame, a light guide plate,
and a light source is provided. The inner surface of the first
frame has at least a first reflection area. In addition, the light
guide plate is disposed in the first frame and located beside the
first reflection area, and the light guide plate has a light
incident surface. Moreover, the light source is disposed in the
first frame and between the first reflection area and the light
incident surface. A liquid crystal display using the backlight
module is also provided.
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LIQUID CRYSTAL DISPLAY AND
BACKLIGHT MODULE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of a
prior application Ser. No. 11/565,629, filed on Dec. 1, 2006.
The prior application Ser. No. 11/565,629 claims the priority
benefit of Taiwan application serial no. 95136697, filed on
Oct. 3, 2006. All disclosure of the Taiwan application Ser. No.
95136697 and the prior application Ser. No. 11/565,629 is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play. More particularly, the present invention relates to a
backlight module for a liquid crystal display.

[0004] 2. Description of Related Art

[0005] A common liquid crystal display usually includes a
component with color display function, such as a liquid crys-
tal display panel. As the liquid crystal display panel does not
emit light, a backlight module must be disposed below the
liquid crystal display panel to serve as a light source to illu-
minate the liquid crystal display panel for displaying images.
[0006] FIG. 1 is a schematic sectional view of a conven-
tional backlight module. Referring to FIG. 1, the conventional
backlight module 100 includes a first frame 110, a second
frame 120, a light source 130, a lampshade 132, a light guide
plate 140, a reflector 150, and a diffuser film 160. The light
source 130 and the lampshade 132 are disposed in the first
frame 110, and the light guide plate 140 is disposed beside the
light source 130. In particular, a part of the light L. emitted
from the light source 130 enters the light guide plate 140 after
being reflected by the lampshade 132.

[0007] In addition, the reflector 150 is disposed at the bot-
tom of the light guide plate 140, and the diffuser sheet 160 is
disposed at the top of the light guide plate 140. In detail, the
light that enters the light guide plate 140 is reflected by the
reflector 150, and emits out through the diffuser film 160, so
as to provide a uniform light source to the liquid crystal
display panel (not shown). It should be noted that the lamp-
shade 132 is generally made of a metal material, which not
only more expensive, but also is heavy. Especially when a
large-size backlight module 100 is assembled or is reworked,
the lampshade 132 consumes the much time of the process,
which adversely impacts the production throughput.

SUMMARY OF THE INVENTION

[0008] The presentinventionis directed to a backlight mod-
ule, for solving the problem of high manufacturing cost.
[0009] The present invention is directed to a liquid crystal
display including the aforementioned backlight module so as
to improve the display quality and reduce the manufacturing
cost of the liquid crystal display.

[0010] To achieve the aforementioned or other purposes,
the present invention provides a backlight module including a
first frame, a light guide plate, a light source, an optical film,
and an optical film set. The first frame includes at least a first
reflection area on an inner surface thereof. The light guide
plate is disposed in the first frame and located beside to the
first reflection area. The light guide plate has a light incident
surface. The light source is disposed in the first frame and
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between the first reflection area and the light incident surface.
The optical film is disposed on the first reflection area of the
first frame, beside the light incident surface, and between the
light source and the first frame. The light incident surface
faces the optical film, and the optical film is a brightness
enhancement film or a prism sheet. The optical film set is
disposed above the light guide plate. The light guide plate is
disposed between the first frame and the optical film set. The
optical film is separate from the optical film set.

[0011] According to an embodiment of the present inven-
tion, the backlight module further includes a second frame
disposed on the first frame. The second frame includes an
opening to expose the light guide plate, and an inner surface
of the second frame includes at least one second reflection
area.

[0012] According to an embodiment of the present inven-
tion, the optical film is further disposed on the first reflection
area of the first frame and the second reflection area of the
second frame.

[0013] According to an embodiment of the present inven-
tion, the optical film set at least includes a diffuser film, a
prism sheet or a brightness enhancement film, or a combina-
tion thereof.

[0014] According to an embodiment of the present inven-
tion, the backlight module further includes a reflector dis-
posed between the optical film and the first reflection area of
the first frame.

[0015] The present invention provides a liquid crystal dis-
play which comprises the aforementioned backlight module
and a liquid crystal display panel, wherein the liquid crystal
display panel is disposed above the light guide plate.

[0016] The first reflection area of the first frame effectively
reflects a part of the light emitted from the light source to the
light guide plate. Therefore, the backlight module of the
present invention can effectively reflect the light without
using a lampshade. Thus, the manufacturing cost is reduced,
and the assembly time is also reduced. The first frame and the
second frame of the backlight module of the present invention
can also be assembled together to further improve the reli-
ability of the backlight module. The second frame of the
present invention has the second reflection area which effec-
tively reflects a part of the light emitted from the light source
to the light guide plate, thus further improving the reuse rate
of the light, such that the liquid crystal display has good
display quality.

[0017] In order to make the aforementioned and other pur-
poses, features and advantages of the present invention com-
prehensible, preferred embodiments accompanied with fig-
ures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic sectional view of a conven-
tional backlight module.

[0019] FIG. 2 is a schematic sectional view of a backlight
module according to a first embodiment of the present inven-
tion.

[0020] FIG. 3 is a schematic sectional view of a backlight
module according to a second embodiment of the present
invention.

[0021] FIG. 4 is a schematic view of an optical film of the
second embodiment according to an embodiment of the
present invention.
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[0022] FIG. 5is aschematic sectional view of the backlight
module according to a third embodiment of the present inven-
tion.

[0023] FIG. 6 is a schematic view of the liquid crystal
display according to a fourth embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS
The First Embodiment

[0024] FIG. 2 is a schematic sectional view of the backlight
module of the first embodiment of the present invention.
Referring to FIG. 2, the backlight module 200 of the present
invention includes a first frame 210, a light guide plate 220,
and a light source 230. The inner surface of the first frame 210
has at least a first reflection area 210a, and the position of the
first reflection area 210a corresponds to the position of the
light source 230. It should be noted that the first frame 210 of
the present invention can be comprised of a high temperature
resistant material of high reflectivity, for example, a metal
material with high-reflectivity painting or coating, a plastic
material added with high-reflectivity particles, a sheet mate-
rial of high reflectivity, or the like. In other words, because the
first frame 210 of the present invention can withstand the high
temperature so that it will not get deformed even when the
temperature of the backlight module 200 is very high after a
long time use.

[0025] In addition, the light guide plate 220 is disposed in
the first frame 210 and is located beside to the first reflection
area 210a. Generally speaking, the light guide plate 220
includes a light incident surface 220a, a light emitted surface
2205, and a light diffusion surface 220c. In detail, a part of the
light L emitted from the light source 230 enters the light guide
plate 220 through the light incident surface 220q after being
reflected by the first reflection area 210a. Thereafter, the light
is diffused by the light diffusion surface 220c. Finally the
light emits out through the light emitted surface 2204.
[0026] According to another aspect of the present inven-
tion, in order to firmly position the light guide plate 220 in the
first frame 210, the first frame 210 of the present invention
includes at least a first positioning portion 212. The first
positioning portion 212 is located at the edge of the first
reflection area 210a, so as to position the light guide plate
220. It should be noted that the first positioning portion 212 of
FIG. 2 comprises a stair-case structure, however the shape of
the first positioning portion 212 may be properly modified
according to different requirements, and is not limited herein.
[0027] Moreover, the light source 230 is disposed in the
first frame 210 and between the first reflection area 210a and
the light incident surface 220a. The light source 230 may be
a cold cathode fluorescent lamp (CCFL) or a light-emitting
diode (LED). If the CCFL is used as the light source 230, as
the light L emitted from the CCFL has a slight direction
concentration, a part of the light L. emitted towards the inner
surface of the first frame 210 may enter the light guide plate
220 through the light incident surface 220a after being
reflected by the first reflection area 210a, and thus the appli-
cation rate of the light L is improved effectively. The back-
light module 200 of the present invention reflects light by
using the first frame 210 made of a high-reflectivity material,
and does not need the conventional lampshade 132 (as shown
in FIG. 1). Compared with the conventional backlight module
100 (as shown in FIG. 1), the backlight module 200 of the
present invention includes fewer components, so the weight
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and the manufacturing cost of the backlight module 200 are
reduced effectively. Furthermore, the time for assembling or
reworking the backlight module 200 of the present invention
can be effectively reduced as well.

[0028] To further improve the optical display quality of the
backlight module 200, the backlight module 200 of the
present invention further includes an optical film set 270
disposed above the light guide plate 220. Moreover, the back-
light module 200 of the present invention further includes a
reflector 280 disposed at the bottom of the light guide plate
220. The optical film set 270 of the present invention includes
at least a diffuser film, a brightness enhancement film (BEF),
and a prism sheet, or a combination thereof. The diffuser film
can diffuse the light emitted from the light source 220 more
uniformly, the BEF enhances the brightness of the backlight
module 200, and the prism sheet improves the correctness of
the light exit direction.

The Second Embodiment

[0029] The second embodiment is similar to the first
embodiment, while the difference mainly lies in that the back-
light module 300 (as shown in FIG. 3) of the present invention
farther includes a second frame 240. To further improve the
reliability of the backlight module 300, the second frame 240
of'the present invention is disposed on the first frame 210, and
the second frame 240 has an opening A to expose the light
guide plate 220. It should be noted that the material of the
second frame 240 and the first frame 210 of the present
invention can be comprised of a high temperature resistant
material of high reflectivity, for example, a metal material
with high-reflectivity painting or coating, a plastic material
added with high-reflectivity particles, a sheet material of high
reflectivity, or the like. Moreover, the inner surface of the
second frame 240 has at least a second reflection area 240a.
[0030] It should be noted that the second reflection area
240a and the first reflection area 210q are suitable for reflect-
ing a part of the light emitted from the light source 230 to the
light incident surface 220a. In practice, the position of the
second reflection area 240a corresponds to that of the light
source 230. It is known clearly from FIG. 3 that the second
frame 240 of the present invention has at least a second
positioning portion 242 located at the edge of the second
reflection area 240a. The second positioning portion 242 is
against the light guide plate 220, so as to position the light
guide plate 220.

[0031] Moreover, the backlight module 400 (as shown in
FIG. 4) of the present invention further includes an optical
film 250, and the optical film 250 is disposed on the first
reflection area 210a of the first frame 210 and the second
reflection area 240a of the second frame 240. The optical film
250 includes at least a reflector, a BEF, and a prism sheet, or
a combination thereof, so as to further improve the reuse rate
of'the light source 230.

The Third Embodiment

[0032] The third embodiment is closely similar to the sec-
ond embodiment, while the difference mainly lies in that the
backlight module 500 (as shown in FIG. 5) of the present
invention further includes a positioning metal piece 260, and
the second frame 240 has a retaining recess 2405. The posi-
tioning metal piece 260 of the present invention is disposed
between the first reflection area 210qa of the first frame 210
and the optical film 250, and the positioning metal piece 260
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extends into the retaining recess 2405, so as to position the
second frame 240 and the first frame 210. The positioning
metal piece 260 is made of a high-reflectivity material, and
the surface of the positioning metal piece 260 is polished to
further improve the reflection effect for the light source 230.

The Fourth Embodiment

[0033] FIG. 6 is a schematic view of the liquid crystal
display of the fourth embodiment of the present invention.
Referring to FIG. 6, the liquid crystal display 600 of the
present invention includes the aforementioned backlight
module 200 and a liquid crystal display panel 610. The struc-
ture of the backlight module 200 has been clearly disclosed in
the first embodiment, and the liquid crystal display panel 610
is disposed above the light guide plate 220. The liquid crystal
display panel 610 of the present invention together with the
backlight module 300, 400, or 500 can form a liquid crystal
display. Here, the structures of the backlight modules 300,
400, and 500 have been clearly disclosed in the first and the
second embodiment. By using the backlight module 200,
300, 400, or 500 of the present invention, the liquid crystal
display of the present invention has the advantages of light
weight, less time required for assembling and reworking, low
manufacturing cost, and good optical display characteristic.

[0034] To sum up, the first frame of the backlight module of
the present invention is made of a high-reflectivity material,
and the first reflection area of the first frame effectively
reflects a part of the light emitted from the light source to the
light guide plate. Therefore, the backlight module of the
present invention can effectively reflect a part of the light
emitted from the light source to the light guide plate without
using the lampshade. Thus, the backlight module of the
present invention provides an area light source with high
luminance, such that the liquid crystal display of the present
invention has favorable optical display characteristic. More-
over, as the backlight module of the present invention uses
fewer components, the backlight module of the present inven-
tion has the advantages of light weight, low manufacturing
cost, and short assembly time, and the working hours for
reworking are effectively reduced as well. The second frame
ofthe present invention is made of a high reflectivity material,
and the first frame and the second frame can be assembled
together. Thus, the reliability of the entire backlight module
and the reuse rate of the light are further improved.
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[0035] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. A backlight module, comprising:

a first frame, comprising at least a first reflection area on an
inner surface thereof;,

a light guide plate, disposed in the first frame and located
beside to the first reflection area, wherein the light guide
plate has a light incident surface;

a light source, disposed in the first frame and between the
first reflection area and the light incident surface;

an optical film, disposed on the first reflection area of the
first frame, beside the light incident surface, and
between the light source and the first frame, wherein the
light incident surface faces the optical film, and the
optical film is a brightness enhancement film or a prism
sheet; and

an optical film set disposed above the light guide plate,
wherein the light guide plate is disposed between the
first frame and the optical film set, and the optical film is
separate from the optical film set.

2. The backlight module of claim 1, further comprising a
second frame disposed on the first frame, wherein the second
frame comprises an opening to expose the light guide plate,
and an inner surface of the second frame comprises at least
one second reflection area.

3. The backlight module of claim 2, comprising the optical
film further disposed on the first reflection area of the first
frame and the second reflection area of the second frame.

4. The backlight module of claim 1, wherein the optical
film set at least comprises a diffuser film, a prism sheet or a
brightness enhancement film, or a combination thereof.

5. The backlight module of claim 1, further comprising a
reflector disposed between the optical film and the first reflec-
tion area of the first frame.

6. A liquid crystal display comprising:

the backlight module of claim 1; and

a liquid crystal panel, disposed above the light guide plate.
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