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(57) ABSTRACT

An exemplary backlight module (20) includes a frame (21), a
light guide plate (25), and a fixing member (22). The frame
includes a substantially rectangular bottom plate (210), and a
first, asecond, and a third side walls (211, 212, 213) upwardly
extending from three edges of the bottom plate. The first side
wall is opposite and parallel to the third side wall. A first
spacing board (214) inwardly extends from the first side wall.
The first spacing board, the first side wall, and the bottom
plate cooperatively define a first sliding channel. The light
guide plate is accommodated in the first sliding channel of the
frame. The fixing member is detachably secured to the frame
such that the light guide plate is fixedly accommodated in the
frame.
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BACKLIGHT MODULE AND LIQUID
CRYSTAL DISPLAY USING SAME

BACKGROUND
[0001] 1. Field of the Invention
[0002] The present invention relates to backlight modules

used in liquid crystal displays, more particularly to a back-
light module including a fixing member and to a liquid crystal
display using the backlight module.

[0003]

[0004] Liquid crystal displays are commonly used as dis-
play devices for compact electronic apparatuses, not only
because they provide good quality images but also because
they are very thin. Liquid crystal in a liquid crystal display
does not emit any light itself. The liquid crystal requires a
light source so as to be able to clearly and sharply display text
and images. Therefore, a typical liquid crystal display
requires an accompanying backlight module.

[0005] Referring to FIG. 5, a typical backlight module 10
includes a top plastic frame 12, a light guide plate 14, a light
source 16, and a metal bottom tray 18. The top frame 12
includes four side walls 122 integrally arranged end to end,
and a peripheral spacing board 124 inwardly extending from
inner surfaces (not labeled) of the side walls 122. A plurality
of protrusions (not labeled) outwardly extend from outer
surfaces (not labeled) of the side walls 122. The bottom tray
18 includes a bottom plate 184, and four side plates 182
upwardly extending from edges of the bottom plate 184. A
plurality of notches 186 are defined in the side plates 182,
respectively corresponding to the protrusions of the top frame
12. The light source 16 is located adjacent to a long side edge
of the light guide plate 14. The light guide plate 14 includes a
light incident surface 142, a light emission surface 144 sub-
stantially perpendicularly adjoining the light incident surface
142, and a bottom surface 146 opposite and parallel to the
light emission surface 144.

[0006] When the backlight module 10 is assembled, the
light guide plate 14 and the light source 16 are accommodated
in the bottom tray 18. Then the protrusions of the top frame 12
are respectively received in the notches 186 of the bottom tray
18. Thereby, the top frame 12 and the bottom tray 18 are
secured with each other.

[0007] However, in the assembling process of the backlight
module 10, the four side walls 122 of the top frame 12 are
secured to the four side plates 182 of the bottom tray 18
respectively, and in a disassembling process of the backlight
module 10, the four side walls 122 need to be demounted from
the four side plates 182. These steps make the assembling and
disassembling processes of the backlight module 10 some-
what complicated, and waste time. In addition, in the steps of
securing the top frame 12 to the bottom tray 18 and demount-
ing the top frame 12 from the bottom tray 18, the side walls
122 ofthe top frame 12 need be pulled outwardly such that the
top frame 12 is liable to be deformed, thus impairing reliabil-
ity of the backlight module 10. Furthermore, the metal bottom
tray 18 is costly in terms of the shaping required and the
material consumed, thus adding to the cost of manufacturing
the backlight module 10.

2. General Background
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[0008] What is needed, therefore, is a backlight module
which can overcome the above-described problems. What is
also needed is a liquid crystal display using such backlight
module.

SUMMARY

[0009] In one preferred embodiment, a backlight module
includes a frame, a light guide plate, and a fixing member. The
frame includes a substantially rectangular bottom plate, and a
first, a second, and a third side walls upwardly extending from
three edges of the bottom plate. The first side wall is opposite
and parallel to the third side wall. A first spacing board
inwardly extends from the first side wall. The first spacing
board, the first side wall, and the bottom plate cooperatively
define a first sliding channel. The light guide plate is accom-
modated in the first sliding channel of the frame. The fixing
member is detachably secured to the frame such that the light
guide plate is fixedly accommodated in the frame.

[0010] Other novel features and advantages will become
more apparent from the following detailed description when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an exploded, isometric view of a liquid
crystal display according to an exemplary embodiment of the
present invention, the liquid crystal display including a back-
light module, the backlight module including a frame and a
fixing bar.

[0012] FIG. 2 is an isometric view of the fixing bar of FIG.
1.

[0013] FIG. 3 is an isometric view showing the frame and
the fixing bar of FIG. 1.

[0014] FIG. 4 is an assembled, isometric view of the back-
light module of FIG. 1.

[0015] FIG. 5is an exploded, isometric view of a conven-
tional backlight module.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0016] Referring to FIG. 1, a liquid crystal display 2
according to an exemplary embodiment of the present inven-
tion is shown. The liquid crystal display 2 includes a liquid
crystal panel 29 and a backlight module 20 adjacent to the
liquid crystal panel 29. The backlight module 20 is configured
to provide plane light for the liquid crystal panel 29.

[0017] The backlight module 20 includes a brightness
enhancement film (BEF) 23, a diffusing film 24, a light guide
plate 25, two linear light sources 26, a reflecting film 27, a
plastic frame 21, and a fixing bar 22. The frame 21 accom-
modates the BEF 23, the diffusing film 24, the light guide
plate 25, the reflecting film 27, and the light sources 26.
[0018] The light guide plate 25 is substantially rectangular.
The light guide plate 25 includes a top light emission surface
251, a bottom surface 252 parallel to the light emission sur-
face 251, two opposite side surfaces 253 between the light
emission surface 251 and the bottom surface 252, and two
opposite light incident surfaces 254 between the light emis-
sion surface 251 and the bottom surface 252. The side sur-
faces 253 and the light incident surfaces 254 are connected
end to end. The side surfaces 254 each include two first
protrusions 255 outwardly extending therefrom. The two
light sources 26 are located adjacent to the two light incident
surfaces 254 respectively. The BEF 23 and the diffusing film
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24 are arranged adjacent to the light emission surface 251 of
the light guide plate 25 in that order from top to bottom. The
reflecting film 27 is located adjacent to the bottom surface 252
of the light guide plate 25.

[0019] The frame 21 includes a rectangular bottom plate
210, and a first side wall 211, a second side wall 212, and a
third side wall 213 upwardly extending from three edges of
the bottom plate 210 respectively. The bottom plate 210 and
the three side walls 211, 212, 213 cooperatively define an
accommodating space (not labeled) which has an opening
adjacent to the other edge of the bottom plate 210. A spacing
board 214 perpendicularly extends from an inner surface of
each of the first and third side walls 211, 213. The spacing
boards 214 are substantially parallel to the bottom plate 210.
The first side wall 211, the corresponding one of the spacing
boards 214, and the bottom plate 210 cooperatively define a
sliding channel. The third side wall 213, the corresponding
one of the spacing boards 214, and the bottom plate 210 also
cooperatively define a sliding channel. The second side wall
212 includes two first notches 216 defined therein. The first
notches 216 correspond to the first protrusions 255 of one of
the side surfaces 253 of the light guide plate 25. The bottom
plate 210 includes a plurality of second notches 217 defined
therein adjacent to the opening of the accommodating space.

[0020] Referring also to FIG. 2, the fixing bar 22 includes
first wall 222 and a second wall 225 substantially perpendicu-
larly connected with each other, thereby defining a substan-
tially L-shaped figure. The first wall 222 includes a plurality
of second protrusions 224 outwardly extending therefrom.
The second protrusions 224 correspond to the second notches
217 of the bottom plate 210 of the frame 21 respectively. The
second wall 225 includes two third notches 226 defined
therein. The third notches 226 correspond to the first protru-
sions 255 of the other side surface 253 of the light guide plate
25. The fixing bar 22 can for example be made from plastic
material.

[0021] Referring to FIG. 3 and FIG. 4, two stages in a
process of assembling the backlight module 20 are shown.
The process of assembling the backlight module 20 is typi-
cally as follows. The light guide plate 25 is placed on the
reflecting film 27 with the bottom surface 252 facing the
reflecting film 27. The BEF 23 and the diffusing film 24 are
placed on the light emission surface 251 of the light guide
plate 25. The light sources 26 are placed adjacent to the light
incident surfaces 253 of the light guide plate 25 respectively.
The above elements are inserted into the frame 21 from the
opening of the accommodating space along the sliding chan-
nels with one of the side surfaces 253 facing the opening until
the protrusions 255 of the side surface 253 are received in the
first notches 216 of the second side wall 212 of the frame 21.
The first protrusions 255 of the light guide plate 25 adjacent to
the opening are respectively received in the third notches 226
of the fixing bar 22, and the second protrusions 224 of the
fixing bar 22 are respectively received in the second notches
217 of the frame 21, such that the fixing bar 22 is secured with
the frame 21 and the light guide plate 25 respectively. Thus,
the BEF 23, the diffusion film 24, the light guide plate 25, the
reflecting film 27, and the light sources 26 are fixedly accom-
modated in the accommodating space defined by the frame
21. If desired, a plurality of screws (not labeled) can be used
to further fix the fixing bar 22 to the frame 21.

[0022] In the process of disassembling the backlight mod-
ule 20, the fixing bar 22 is detached such that the films, the
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light guide plate 25, and the light sources 26 can be taken out
from the frame 21. The process is simple and convenient.
[0023] Unlike a conventional backlight module, the BEF
23, the diffusing film 24, the light guide plate 25, the light
sources 26 and the reflecting film 27 can be inserted into the
frame 21 along the sliding channels, and fixedly accommo-
dated in the frame 21 by the engagement of the fixing bar 22
and the frame 21. When disassembling the backlight module
20, only the fixing bar 22 needs to be detached. Therefore the
frame 21 undergoes little or no deformation. Thus, the assem-
bling and disassembling processes of the backlight module 20
as well as the liquid crystal display 2 are both simple and
convenient, and the backlight module 20 as well as the liquid
crystal display 2 has improved reliability. In addition, the
backlight module 20 does not include a costly metal bottom
tray, thus reducing the cost of the backlight module 20 and the
liquid crystal display 2.

[0024] Further or alternative embodiments may include the
following. In a first example, the second side wall 212 of the
frame 21 includes three protrusions outwardly extending
therefrom, and the second wall 225 of the fixing bar 22
includes three protrusions outwardly extending therefrom. In
such case, the first protrusions 255 of'the light guide plate 25
fittingly engaged with the protrusions of the second side wall
212 of the frame 21 and the second wall 225 of the fixing bar
22, respectively. In a second example, only one spacing board
214 outwardly extends from one of the first and third side
walls 211, 213 of the frame 21, thereby defining one sliding
channel. In a third example, the quantity of the protrusions
and the notches can vary according to requirements.

[0025] It is to be further understood that even though
numerous characteristics and advantages of the present
embodiments have been set out in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only; and that
changes may be made in detail, especially in matters of shape,
size and arrangement of parts within the principles of the
invention to the full extent indicated by the broad general
meaning of the terms in which the appended claims are
expressed.

What is claimed is:

1. A backlight module comprising:

a frame comprising a substantially rectangular bottom
plate, and a first, a second, and a third side walls
upwardly extending from three edges of the bottom
plate, the first side wall being opposite and parallel to the
third side wall, a first spacing board inwardly extending
from the first side wall, the first spacing board, the first
side wall, and the bottom plate cooperatively defining a
first sliding channel,

a light guide plate accommodated in the first sliding chan-
nel of the frame; and

a fixing member detachably secured to the frame such that
the light guide plate is fixedly accommodated in the
frame.

2. The backlight module in claim 1, wherein the light guide
plate comprises a light emission surface, a bottom surface
opposite to the light emission surface, a light incident surface
between the light emission surface and the bottom surface,
and two opposite side surfaces between the light emission
surface and the bottom surface.

3. The backlight module in claim 2, further comprising a
light source, the light source provided adjacent to the light
incident surface of the light guide plate.
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4. The backlight module in claim 1, wherein a second
spacing board outwardly extends from the third side wall, the
second spacing board, the side wall, and the bottom plate
defining a second sliding channel, the first and second sliding
channels being symmetrical, the light guide plate being also
accommodated in the second channel.

5. The backlight module in claim 2, wherein each of the
side surfaces of the light guide plate is parallel to the second
side wall of the frame, and comprises a first protrusion out-
wardly extending therefrom.

6. The backlight module in claim 5, wherein the fixing
member comprises a first wall and a second wall substantially
perpendicularly connected with the first wall, the first wall
comprising a second protrusion outwardly extending there-
from.

7. The backlight module in claim 6, wherein the second
side wall of the frame comprises a first notch defined therein,
and the bottom plate comprising a second notch defined
therein, the first protrusion of one of the side surface of the
light guide plate being received in the first notch of the second
side wall of the frame, the second protrusion of the first wall
of the fixing member being received in the second notch of the
bottom plate of the frame.

8. The backlight module in claim 7, wherein the second
wall of the fixing member comprises a third notch defined
therein, the first protrusion of the other side surface of the
light guide plate being received in the third notch.

9. The backlight module in claim 8, further comprising a
plurality of screws, the screws fixing the fixing member to the
frame.

10. The backlight module in claim 2, further comprising a
diffusing film provided adjacent to the light emission surface
of the light guide plate, a brightness enhancement film pro-
vided adjacent to the diffusion film, and a reflecting film
provided adjacent to the bottom surface of the light guide
plate.

11. A liquid crystal display comprising:

aliquid crystal panel; and

a backlight module provided adjacent to the liquid crystal
panel, the backlight module conmprising:

a frame comprising a substantially rectangular bottom
plate, and a first, a second, and a third side walls
upwardly extending from three edges of the bottom
plate, the first side wall being opposite and parallel to the
third side wall, a first spacing board inwardly extending
from the first side wall, the first spacing board, the first
side wall, and the bottom plate cooperatively defining a
sliding channel;

alight guide plate accommodated in the first sliding chan-
nel of the frame; and

afixing member detachably secured to the other edge of the
frame.

12. The liquid crystal display in claim 11, wherein the light

guide plate comprises a light emission surface, a bottom
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surface opposite to the light emission surface, a light incident
surface between the light emission surface and the bottom
surface, and two opposite side surfaces between the light
emission surface and the bottom surface.

13.The liquid crystal display in claim 11, wherein a second
spacing board outwardly extends from the third side wall of
the frame, the second spacing board, the side wall, and the
bottom plate defining a second sliding channel, the first and
second sliding channels being symmetrical, the light guide
plate being also accommodated in the second channel.

14. The liquid crystal display in claim 12, wherein each of
the side surfaces of the light guide plate is parallel to the
second side wall of the frame, and comprises a first protrusion
outwardly extending therefrom.

15. The liquid crystal display in claim 14, wherein the
fixing member comprises a first wall and a second wall sub-
stantially perpendicularly connected with the first wall, the
first wall comprising a second protrusion outwardly extend-
ing therefrom.

16. The liquid crystal display in claim 15, wherein the
second side wall of the frame comprises a first notch defined
therein, and the bottom plate comprising a second notch
defined therein, the first protrusion of one of the side surface
of the light guide plate being received in the first notch of the
second side wall of the frame, the second protrusion of the
first wall of the fixing member being received in the second
notch of the bottom plate of the frame.

17. The liquid crystal display in claim 16, wherein the
second wall of the fixing member comprises a third notch
defined therein, the first protrusion of the other side surface of
the light guide plate being received in the third notch.

18. The liquid crystal display in claim 17, wherein the
backlight module further comprises a plurality of screws, the
screws configured to fix the fixing member to the frame.

19. The liquid crystal display in claim 12, wherein the
backlight module further comprises a diffusing film provided
adjacent to the light emission surface of the light guide plate,
a brightness enhancement film provided adjacent to the dif-
fusion film, a reflecting film provided adjacent to the bottom
surface of the light guide plate, and a light source provided
adjacent to the light incident surface of the light guide plate.

20. A backlight module comprising:

a frame defining a sliding channel in an inner lateral side
thereof;,

a light guide plate accommodated in the frame, an edge of
the light guide plate fittingly received in the sliding
channel; and

a fixing member detachably secured to an end of the frame,
the fixing member closing off the sliding channel and
keeping the light guide plate secured in position in the
frame.



patsnap

TRAFROE) BRERNEACHREE RS
NIF(2E)E US20080278656A1 K (2E)R 2008-11-13
RS US12/150263 iR 2008-04-25

[FRIEE(F R AGE) INNOCOM TECHSHENZHENE 6 S e i 15 B PR A 7]
BRiE (F R A(F) INNOCOM®BHE (3Rl ) BIRAT , BEQIX BB BERAA.

AT (E R AGE) BAIKE
INNOCOMRHE (R ) A4,

[#RI&Z B A YUAN XUE MEI

REAA YUAN, XUE-MEI

IPCHEE GO02F1/1333 F21V15/01

CPCH¥%(= GO02F1/133608 G02F2001/133325 G02F2201/46
i £ 200710074214.3 2007-04-25 CN

H 2T SR US7760288

SNEBEEHE Espacenet  USPTO

RE(GR)

ROIEEXER (20) BEEL (21) , KR (25 ) MEEHEH
(22) ., ERSFEELRLEFNER (210) , ARMERH=Na %@
FHEMME—  E-ME=MEE (211,212,213 ) , F—MESHE =&
B HFT. F—ERER (214 ) NE—ME@AZERH, E—@ERR, 5
—MEBNEREEREE —BHNEE, SHIRBNERENE—BHE
B, BEEAMATRHEEERESR , FESAREEHETNERELR
F,



https://share-analytics.zhihuiya.com/view/6db5522b-d3f8-4394-a970-a4450ca9bd86
https://worldwide.espacenet.com/patent/search/family/039969190/publication/US2008278656A1?q=US2008278656A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080278656%22.PGNR.&OS=DN/20080278656&RS=DN/20080278656

