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BACKLIGHT MODULE AND LIQUID
CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims all benefits accruing under
35 US.C. §119 from China Patent Application No.
200910109713.0, filed on Nov. 10, 2009 in the China Intel-
lectual Property Office, disclosure of which is incorporated
herein by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to a backlight module

and liquid crystal display using the same.

[0004] 2. Description of Related Art

[0005] Currently, because liquid crystal displays (LCDs)
are thin, lightweight, long lasting, and consume little power,
they are extensively used in a variety of electronic devices.
However, liquid crystal displays are not self-luminescent,
therefore, backlight modules are typically required.

[0006] Liquid crystal display, according to the prior art
usually includes a liquid crystal panel and a backlight mod-
ule. The backlight module includes a light guide plate, a
reflective plate, and a light source such as light emitting diode
(LED). The light guide plate has a light inputting surface and
a light outputting surface opposite to the light inputting sur-
face. The light source is located adjacent to the light inputting
surface. The reflective plate is located on the side of the light
inputting surface. During use, the light radiated from the light
source enters the light guide plate from the light inputting
surface and leaves the light guide plate through the light
outputting surface to form uniform planar light. The planar
light illuminates the liquid crystal panel so that the liquid
crystal panel displays images. However, a power consump-
tion of the liquid crystal display is high because the entire
backlight source is kept in the illumination state and does not
change according to the change of the image display.

[0007] What is needed, therefore, is to provide a backlight
module and a liquid crystal display using the same that has
low power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Many aspects of the embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the embodiments. Moreover, in the
drawings, like reference numerals designate corresponding
parts throughout the several views.

[0009] FIG. 1 is an exploded, cross-sectional view of one
embodiment of a liquid crystal display.

[0010] FIG. 2 is an isotropic view of a backlight module of
the liquid crystal display of FIG. 1.

[0011] FIG. 3 is a schematic top view of the sub-light guide
plate of the backlight module of FIG. 2.

[0012] FIG. 4 is an exploded, cross-sectional view of the
sub-light guide plate of the backlight module of FIG. 2.
[0013] FIG. 5is an isotropic view of a backlight module of
another embodiment of the liquid crystal display of FIG. 1.
[0014] FIG. 6 is an exploded, cross-sectional view of
another embodiment of a liquid crystal display.
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[0015] FIG. 7 is an isotropic view of one embodiment of a
backlight module of the liquid crystal display of FIG. 6.
[0016] FIG. 8 is a cross-sectional view of one embodiment
of a light guide plate of the backlight module of FIG. 7.
[0017] FIG. 9 is a cross-sectional view of one embodiment
of a light guide plate of the backlight module of FIG. 7.
[0018] FIG.10isacross-sectional view of one embodiment
of a light guide plate of the backlight module of FIG. 7.
[0019] FIG. 11 isacross-sectional view of one embodiment
of a light guide plate of the backlight module of FIG. 7.
[0020] FIG.12isacross-sectional view of one embodiment
of a light guide plate of the backlight module of FIG. 7.

DETAILED DESCRIPTION

[0021] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like references indicate similar elements.
It should be noted that references to “an” or “one” embodi-
ment in this disclosure are not necessarily to the same
embodiment, and such references mean at least one.

[0022] References will now be made to the drawings to
describe, in detail, various embodiments of the present back-
light module and liquid crystal display.

[0023] Referringto FIGS. 1and 2, aliquid crystal display 1
of one embodiment includes a liquid crystal panel 10 and a
backlight module 20. The backlight module 20 is configured
to provide planar light for the liquid crystal panel 10. The
liquid crystal panel 10 is configured for image display.
[0024] The backlight module 20 includes a light source
200, a light guide plate 201, a reflective plate 204, a micro-
prism plate 206, a polarization plate 208 and a diffusing plate
210. The reflective plate 204, the light guide plate 201, the
microprism plate 206, the polarization plate 208 and the
diffusing plate 210 are located in sequence. The light source
200 is located adjacent to a light inputting surface of the light
guide plate 201.

[0025] The light guide plate 201 includes at least two sub-
light guide plates 202. Each sub-light guide plate 202 has a
light inputting surface 212, a light outputting surface 214
opposite to the light inputting surface 212, and at least one
lateral side 216. A large light guide plate 201 can be formed
by assembling a plurality of sub-light guide plates 202
together. The plurality of sub-light guide plates 202 can be
assembled side by side. The light outputting surfaces 214 and
the light inputting surfaces 212 of adjacent sub-light guide
plates 202 can be coplanar. Adjacent lateral sides 216 of
adjacent sub-light guide plates 202 are near or contact with
each other. At least one of the joined adjacent lateral sides 216
of adjacent sub-light guide plates 202 has a first reflective
structure 226 thereon so that each two adjacent sub-light
guide plates 202 are optically isolated. Namely, there is no
light mixture between different sub-light guide plates 202.
The first reflective structure 226 can be a reflective film, a
plurality of microstructures formed by erosion, or reflective
material. The sub-light guide plate 202 can be a transparent
plate in a round, square, rectangle, polygon, or other shape.
The thickness of the sub-light guide plate 202 is arbitrary, and
can be selected according to need. The sub-light guide plate
202 can be made of plastic, polymethyl methacrylate
(PMMA) or glass.

[0026] The light sources 200 can be fastened on some por-
tion of the liquid crystal display 1, e.g. a housing of the liquid
crystal display 1. The light source 200 can be a point light
source such as a fluorescent lamp or LED. In one embodi-
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ment, the light source 200 is a monochromatic LED. The
backlight module 20 includes a plurality of light sources 200.
Each light source 200 is located corresponding to one sub-
light guide plate 202. Furthermore, a driving circuit (not
shown) can be provided to drive and control the backlight
module 20. In one embodiment, the driving circuit includes a
plurality of LED drivers (not shown) with each LED driver
corresponding to one LED light source 200.

[0027] Inoneembodiment, the sub-light guide plate 202 is
a square PMMA plate with a side length of 5 millimeters. The
first reflective structure 226 is reflective film. Referring to
FIG. 2, the number of the sub-light guide plates 202 can be
nxm, wherein ‘n’ is the number of rows, and n>2; ‘m’ is the
number of columns, and m>2. Location of the sub-light guide
plate 202 is represented as X, , wherein T is a number from
1 ton, is anumber from 1 to m. The sub-light guide plates 202
of X, Xs, - - - X, are located in sequence on the same
column and the sub-light guide plates 202 of X,..;, X,..» - -
X,..m» are located in sequence on the same row. The lateral
side 216 of the sub-light guide plates 202 of X, ; opposite to
the sub-light guide plates 202 of X,,, , is coated with reflective
film. The lateral side 216 of the sub-light guide plates 202 of
X.,,; opposite to the sub-light guide plates 202 of X, ; is
coated with reflective film. Thus, the lateral side 216 of the
sub-light guide plates 202 of opposite to the sub-light guide
plates 202 of X, ; is coated with reflective film. The lateral
side 216 of the sub-light guide plates 202 of X,,.; opposite to
the sub-light guide plates 202 of X, is coated with reflective
film. The lateral side 216 of the sub-light guide plates 202 of
X,»> opposite to the sub-light guide plates 202 of X,, 5 is
coated with reflective film. On the analogy of this, the lateral
side 216 of the sub-light guide plates 202 of X, ,,,_;, opposite
to the sub-light guide plates 202 of X, is coated with reflec-
tive film. In addition, the outer lateral sides 216 of the light
guide plates 201 are coated with reflective film. In one
embodiment, each lateral side 216 of the sub-light guide
plates 202 is coated with reflective film.

[0028] In another embodiment, several sub-light guide
plates 202 can form a sub-light guide plates group 203. Refer-
ring to FIG. 5, each four sub-light guide plates 202 are
arranged in array to form a sub-light guide plates group 203.
The number of the sub-light guide plates group 203 can be
nxm, wherein ‘n’ is the number of rows, and n>2; ‘m’ is the
number of columns, and m>2. There is no reflective structure
between adjacent sub-light guide plates 202 of the same sub-
light guide plates group 203. Namely, the light in different
sub-light guide plates 202 of the same sub-light guide plates
group 203 can be mixed. However, at least one of the joined
adjacent lateral sides of adjacent sub-light guide plates group
203 has a first reflective structure 226 thereon, so that each
two adjacent sub-light guide plates group 203 are optically
isolated. Namely, there is no light mixture between different
sub-light guide plates group 203. The number of the LED
driver can be same as the number of the sub-light guide plates
group 203. Each LED driver can be used to drive and control
the LED light sources 200 corresponding to the same sub-
light guide plates group 203.

[0029] Referring to FIG. 3, the light inputting surface 212
of the sub-light guide plate 202 can have a plurality of scat-
tering dots 220 located around a center 218. The scattering
dots 220 can be arranged in the form of a plurality of concen-
tric shapes about the center 218. The shapes can be round,
ellipsoidal or polygonal or combinations thereof. The adja-
cent two shapes are located equidistantly and a distance
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between the adjacent two shapes ranges from about 0.5 mil-
limeter to about 2 millimeters. The density of the scattering
dots 220 can increase further away from the center 218 to the
sides so as to maintain a uniform light output as the intensity
of light reduces away from the center 218 to the sides. The
scattering dots 220 on the same shape are located uniformly.
A distance between the adjacent two scattering dots 220 on
the same shape ranges from about 0.1 millimeters to about 1
millimeter. The density of the scattering dots 220 on each
shape can increase further away from the center 218. The
scattering dots 220 can be protruding, concave or a combina-
tion thereof. The shape of the scattering dots 220 can be
triangular, square, rhombic, round or a combination thereof.
Effective diameters of the scattering dots 220 range from
about 0.1 millimeters to about 0.5 millimeters. The scattering
dots 220 can be made of ink, Ti-related materials, or Si com-
pound. The exposed surfaces of the scattering dots 220 can be
coated with highly reflective material (not shown). The scat-
tering dots 220 are configured to scatter incident light propa-
gating within the sub-light guide plate 202, and thereby uni-
formly transmit the light to the light outputting surface 214.

[0030] When the light beam radiated from the light source
200 is column-shaped, the scattering dots 220 adjacent to the
center 218 can be arranged in the form of a plurality of
concentric circles around the center 218. The scattering dots
220 adjacent to the edge of the light inputting surface 212 can
be arranged in the form of a plurality of concentric polygons
around the center 218. The shape of the polygons can be
substantially the same as the shape of the sub-light guide plate
202. The ratio of the number of circles to the number of
polygons can be less than 20:1. The scattering dots 220 in an
area 234, between the most outside of concentric circle and
the most inside of concentric polygon, are arranged in a
plurality of circular arcs. In one embodiment, the sub-light
guide plate 202 is a square plate with a side length of 50
millimeters. There are 15 circles and 5 polygons. The diam-
eter of the first circle 240 adjacent to the center 218 can be
larger than 8 millimeters so that the light beam can directly
enter the sub-light guide plate 202. The last circle 236 is
tangential to the first polygon 238. A distance between adja-
cent two shapes is about 1 millimeter. A distance between the
adjacent two scattering dots 220 on the same shape is about
0.6 millimeters. The scattering dots 220 are half-ball concave
dents in the light guide plate. A diameter of the half-ball
concave is about 0.3 millimeters.

[0031] Referring to FIG. 4, a recess 222 is defined in the
sub-light guide plate 202 at the light outputting surface 214.
The recess 222 is concaved toward the center 218. The recess
222 has a reflective surface 223 such as a curved surface like
hemispherical surface, a hyperboloid, or a conic surface, or
surfaces deformed like a pyramidal surface. The reflective
surface 223 is configured to reflect part of the light from the
corresponding light source 200 to the inside of the sub-light
guide plate 202. The light reflected into the sub-light guide
plate 202 by the reflective surface 223 can be scattered by the
scattering dots 220 and hit the light outputting surface 214
uniformly. Thus, the uniformity of illumination of the back-
light module 20 is improved. The shape of the reflective
surface 223 is not limited to what is described and is illus-
trated above. Any suitable shapes that allow the reflective
surface 223 to redirect light into the sub-light guide plate 202
may be employed.

[0032] The reflective surface 223 can include a first area
224 and a second area 225. A first light incident angle in the
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first area 224 is greater than a total reflection critical angle of
the sub-light guide plate 202, and a second light incident
anglein the second area 225 is smaller than the total reflection
critical angle of the sub-light guide plate 202. A second
reflective structure 228 can be located on the second area 225.
The second reflective structure 228 can be a reflective film, a
plurality of microstructures formed by erosion, or reflective
material filled in the recess 222. In one embodiment, the
recess 222 is formed by removing a revolving body defined by
boring about a center axis of the light guide plate 202. The
shape of the recess 222 is a cone having a round bottom
surface (not labeled) and a peak (not labeled). A semidiameter
R of the round bottom surface satisfies the following formula:
R=H*tan 0_, where, ‘H’ is the thickness of the sub-light guide
plate 202; and 6, is the total reflection critical angle of the
sub-light guide plate 202. For example, if the sub-light guide
plate 202 is made of PMMA, the 0, of the sub-light guide
plate 202 is 42 degrees. When the thickness H of the sub-light
guide plate 202 is 2 millimeters, and the semidiameter R of
the round bottom surface is 1.8 millimeters. A light incident
angle in an area of the light outputting surface 214 beside the
reflective surface 223 is greater than the total reflection criti-
cal angle of the sub-light guide plate 202 because the semidi-
ameter R of the round bottom surface satisfies the following
formula: R=H*tan 6.

[0033] In one embodiment, the reflective surface 223 is a
conic surface with a center line overlapping the center axis of
the sub-light guide plate 202. A critical reflection ring (not
labeled) is defined where the first area 224 adjoins the second
area 225. A semidiameter R, of the critical reflection ring
satisfies the following formula:

Ry =(h-H)x

sin@
=cos(a +6.)
0s

cos 6,

[0034] where, ‘h’ is a depth of the conical recess 222, and
0<h<H; ‘o’ is a cone angle of the conical recess 222, and

a= tan’l(l—;).

When h=2 millimeters, R =1.247 millimeters.

[0035] Furthermore, a plurality of scattering dots (not
shown) can be located on the area of the light outputting
surface 214 beside the reflective surface 223.

[0036] The shape and the area of the reflective plate 204 are
the same as that of the sub-light guide plate 202. The thick-
ness of the reflective plate 204 is arbitrary, and can be selected
according to need. Part of the reflective plate 204 opposite to
the light source 200 is transparent or hollow so that the light
eradiated from the light source 200 can enter the sub-light
guide plate 202 directly. In one embodiment, part of the
reflective plate 204 opposite to the light source 200 is hollow.
The reflective plate 204 further includes a reflective film (not
shown) located on the surface of the reflective plate 204
opposite to the sub-light guide plate 202. The light striking on
the light inputting surface 212 of the sub-light guide plate 202
can be reflected back into the light guide plate 201. Thus, the
uniformity of illumination of the backlight module 20 can be
improved.
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[0037] The microprism plate 206, the polarization plate
208 and the diffusing plate 210 are located in sequence above
the light outputting surface 214 of the sub-light guide plate
202. The microprism plate 206 is configured to better focus
light along desired paths. The polarization plate 208 is located
between the microprism plate 206 and the diffusing plate 210.
The polarization plate 208 is configured to polarize and
modulate the light passing there through. The diffusing plate
210 is configured to enhance the uniformity of distribution of
light that passes from the backlight module 20 to the display
panel.

[0038] For enhancing reflection efficiency, the light input-
ting surface 212 can be coated with highly reflective material
(not shown). In addition, the backlight module 20 can further
include an optical film (not shown), such as a brightness
enhancement film (BEF) or a light scattering film, located
above the light outputting surface 214. The optical film
increases the brightness of the liquid crystal panel 10 of the
liquid crystal display 1.

[0039] Duringuse of the liquid crystal display 1, each of the
LED light sources 200 is drove and controlled by a LED
driver. When an area of the liquid crystal display 1 needs to
display a black image, the LED light sources 200 configured
to illuminate the area can be turned off. Thus, no light is
getting out of the light outputting surface 214 opposite to the
area and the corresponding area of the liquid crystal panel 10
so it can display the black image. When an area of the liquid
crystal display 1 needs to display a white or color image, the
LED light sources 200 are configured to illuminate the area
that can be turned on. The light is radiated from the LED light
source 200 and enters the sub-light guide plate 202. Then, the
light leaves the sub-light guide plate 202 through a refraction
of the light outputting surface 214. The light illuminates the
area of the liquid crystal panel 10 so that it displays the white
or color image.

[0040] The liquid crystal display 1 has following advan-
tages. Firstly, each sub-light guide plate 202 in FIG. 2 or
sub-light guide plate group 203 in FIG. 5 can be seen as an
independent light guide module illuminated by one or four
independent LED light sources 200. Because there is no light
mixture between the adjacent independent light guide mod-
ules, a brightness of each independent light guide module will
not be influenced by the other neighbor independent light
guide modules. When part of the liquid crystal display 1
displays a black image and part of the liquid crystal display 1
displays a white or color image, the liquid crystal panel 10
corresponding to the area of black image can have no light
illumination and the liquid crystal panel 10 corresponding to
the area of white or color image can be brightly illuminated.
Therefore, the brightness contrast or brightness dynamic con-
trast of the liquid crystal display 1 can be improved. Secondly,
because part of the LED light sources 200 can be turned off
some times according to the change of the image, the lifespan
of'the LED light sources 200 increases and the power waste of
the backlight module 20 decreases.

[0041] Referringto FIGS. 6 and 7, aliquid crystal display 4
of'asecond embodiment includes a liquid crystal panel 50 and
abacklight module 40. The backlight module 40 is configured
to provide planar light for the liquid crystal panel 50. The
liquid crystal panel 50 is configured for image display.
[0042] The backlight module 40 includes a light source
400, a light guide plate 401, a reflective plate 404, a micro-
prism plate 406, a polarization plate 408 and a diffusing plate
410. The reflective plate 404, the light guide plate 401, the
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microprism plate 406, the polarization plate 408 and the
diffusing plate 410 are located in sequence. The light source
400 is located adjacent to a light inputting surface of the light
guide plate 401.

[0043] The light guide plate 401 has a light inputting sur-
face 412, a light outputting surface 414 opposite to the light
inputting surface 412, and at least one lateral side 416. The
light inputting surface 412 can have a plurality of scattering
dots 420 located thereon. The light guide plate 401 on the
light outputting surface 414 defines a plurality of recesses
422. The light guide plate 401 includes at least two indepen-
dent light guide modules 402 optically isolated by a first
reflective structure 426. The first reflective structure 426 can
be a reflective film, a plurality of microstructures formed by
erosion, or a reflective material.

[0044] In one embodiment, the light guide plate 401
includes four same square independent light guide modules
402 optically isolated by the reflective material filled in a
groove of the light guide plate 401. The light guide plate 401
can be made by the following steps of:

[0045] step (a): providing a square PMMA plate;

[0046] step (b): cutting the PMMA plate from a surface top
by a laser to form a cross shaped groove, wherein the groove
does not get through the PMMA plate, so that the light input-
ting surface of the PMMA plate is joined; and

[0047] step (c): filling the reflective material into the cross
shaped groove.
[0048] In another embodiment, the light guide plate 401

can be made by injecting PMMA materials in a mould having
two crossed reflective sheets therein.

[0049] Each independent light guide module 402 can
include four same square sub-optical modules 403. Each
sub-independent light guide module 402 has a center 418 on
the light inputting surface 412 and a recess 422 at the light
outputting surface 414. The recess 422 is opposite to the
center 418. The recess 422 is same as the recess 222 described
above. A plurality of scattering dots 420 is located around the
center 418 on the light inputting surface 412 of the sub-optical
modules 403. The structure and distribution of the scattering
dots 420 are same as that of the scattering dots 220 described
above.

[0050] Inother embodiments, the light guide plate 401 can
include scattering dots 420 formed on the light outputting
surface 414. Alternatively, the light guide plate 401 can
include scattering dots 420 formed on both the light inputting
surface 412 and the light outputting surface 414. When the
scattering dots 420 are formed at both the light inputting
surface 412 and the light outputting surface 414, the light
beam between the light inputting surface 412 and the light
outputting surface 414 can be reflected many times by the
scattering dots 420, thus, the uniformity of light output can be
further improved.

[0051] Thelight source 400 can be a point light source such
as a fluorescent lamp or LED. The light source 400 can be
located adjacent to the center 418. In one embodiment, the
light source 400 is a monochromatic LED. A driving circuit
(not shown) can be provided to drive and control the backlight
module 40. In one embodiment, the driving circuit includes
four LED drivers (not shown) with each LED driver being
configured to drive and control four LED light sources 400
which corresponds to the same one optical module 402.
[0052] The reflective plate 404 is located adjacent to the
light inputting surface 412. Part of the reflective plate 404
opposite to the light source 400 is transparent or hollow so
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that the light eradiated from the light source 400 can enter the
light guide plate 401 directly. In one embodiment, part of the
reflective plate 404 opposite to the light source 400 is hollow.
The microprism plate 406, the polarization plate 408 and the
diffusing plate 410 are same as the microprism plate 206, the
polarization plate 208 and the diffusing plate 210 described
above.

[0053] For enhancing reflection efficiency, the light input-
ting surface 412 and the lateral side 416 can be coated with
highly reflective material (not shown). In addition, the back-
light module 40 can further include an optical film (not
shown), such as a brightness enhancement film (BEF) or a
light scattering film, located above the light outputting sur-
face 414.

[0054] Referring to FIGS. 8-12, the light guide plate 401
defines an accommodation 419 on the light inputting surface
412. The accommodation 419 is configured for accommodat-
ing the light source 400. The accommodation 419 is a concave
cavity turned towards the light outputting surface 414 of the
light guide plate 401 at the center 418. An inner surface of the
accommodation 419 can be a curved surface like hemispheri-
cal surface, a hyperboloid, or a conic surface, or surfaces
deformed like a pyramidal surface. The shape of the accom-
modation 419 can be same as or different from the shape of
the recess 422. A depth or height h, of the accommodation
419 satisfies the condition of 0<h,<(H-h), where, ‘h’ is a
depth of the recess 422, and ‘H’ is the thickness of the light
guide plate 401. The recess 422 and the accommodation 419
can be formed by boring about a center axis through the center
418. In one embodiment, a plurality of accommodations 419
is defined in the light guide plate 401.

[0055] In one embodiment, both the recess 422 and the
accommodation 419 are bored out with a bit, and the shape of
the recess 422 and the accommodation 419 is a cone as shown
in FIG. 8.

[0056] Inone embodiment, the shape of the recess 422 is a
cone, and the shape of the accommodation 419 is a cylinder
having a curve top surface as shown in FIG. 9.

[0057] Inone embodiment, the shape of the recess 422 is a
cone, and the shape of the accommodation 419 is a frustum as
shown in FIG. 10.

[0058] Inone embodiment, the shape of the recess 422 and
the accommodation 419 is a hemisphere as shown in FIG. 11.

[0059] In one embodiment, the shape of the recess 422 is a
hemisphere, and the shape of the accommodation 419 is a
cylinder having a curve top surface as shown in FIG. 12.

[0060] It is to be understood that the above-described
embodiments are intended to illustrate rather than limit the
disclosure. Any elements described in accordance with any
embodiments is understood that they can be used in addition
or substituted in other embodiments. Embodiments can also
be used together. Variations may be made to the embodiments
without departing from the spirit of the disclosure. The above-
described embodiments illustrate the scope of the disclosure
but do not restrict the scope of the disclosure.

[0061] Depending on the embodiment, certain of the steps
of methods described may be removed, others may be added,
and the sequence of steps may be altered. It is also to be
understood that the description and the claims drawn to a
method may include some indication in reference to certain
steps. However, the indication used is only to be viewed for
identification purposes and not as a suggestion as to an order
for the steps.
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What is claimed is:

1. A backlight module, comprising:

a light guide plate comprising at least two independent
light guide modules optically isolated from each other;
and

at least two groups of light sources, wherein each group of
light sources is located corresponding to one of the at
least two independent light guide modules and con-
trolled independently.

2. The backlight module of claim 1, wherein the light guide
plate comprises a plurality of sub-light guide plates, and each
sub-light guide plate is used as one independent light guide
module; each group of light sources comprises one light
source located corresponding to one sub-light guide plate.

3. The backlight module of claim 2, wherein each of the
plurality of sub-light guide plates comprises a light inputting
surface, a light outputting surface opposite to the light input-
ting surface, and at least one lateral side; the light outputting
surfaces and the light inputting surfaces of adjacent sub-light
guide plates are coplanar.

4. The backlight module of claim 3, wherein the plurality of
sub-light guide plates is located side by side and adjacent
lateral sides of two adjacent sub-light guide plates are in
contact with each other.

5. The backlight module of claim 4, wherein at least one of
the joined adjacent lateral sides of adjacent sub-light guide
plates has a first reflective structure thereon so that the plu-
rality of sub-light guide plates is optically isolated from each
other.

6. The backlight module of claim 5, wherein the first reflec-
tive structure is selected from the group consisting of reflec-
tive film, microstructures, and reflective material.

7. The backlight module of claim 3, wherein the light
inputting surface of each one of the plurality of sub-light
guide plates has a plurality of scattering dots defined in a form
ofa plurality of concentric shapes around a center of the light
inputting surface; a first portion of the plurality of scattering
dots are arranged adjacent to the center and in a plurality of
concentric circles, and a second portion of the plurality of
scattering dots are arranged adjacent to an edge of the light
inputting surface and in a plurality of concentric polygons.

8. The backlight module of claim 7, wherein a second
plurality of scattering dots are located in an area between an
outermost of the plurality of concentric circles and an inner-
most of the plurality of concentric polygons; the second plu-
rality of scattering dots are arranged in a circular arcs.

9. The backlight module of claim 3, wherein a recess is
defined at the light outputting surface and concaved toward
the light inputting surface; the recess has a reflective surface
comprises a first area and a second area, and a second reflec-
tive structure is located on the second area; a first light inci-
dent angle in the first area is greater than a total reflection
critical angle of the sub-light guide plate, and a second light
incident angle in the second area is smaller than the total
reflection critical angle of the sub-light guide plate.

10. The backlight module of claim 9, wherein the recess is
a cone; a semidiameter ‘R’ of the cone satisfies the following
formula: R=H*tan 0_, where, ‘H’ is a thickness of the light
guide plate, and ‘0, is the total reflection critical angle of the
sub-light guide plate.

11. The backlight module of claim 10, wherein a critical
reflection ring is defined where the first area adjoins the
second area; a semidiameter R -of the critical reflection ring
satisfies the following formula:
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where, ‘h’ is a depth of the cone, and 0<h<H; ‘.’ is a cone
angle of the cone, and

R
o= ().

12. The backlight module of claim 3, wherein an accom-
modation is defined in the sub-light guide plate at the light
inputting surface.

13. The backlight module of claim 1, wherein each inde-
pendent light guide module comprises at least two sub-light
guide plates; each group of light sources comprises at least
two light sources, and each light source is located correspond-
ing to one sub-light guide plate.

14. The backlight module of claim 1, wherein the at least
two independent light guide modules are formed by dividing
and optically isolating the light guide plate, and the at least
two independent light guide modules have a joined common
light inputting surface.

15. The backlight module of claim 1, wherein each of the at
least two groups of light sources is a fluorescent lamp or LED.

16. The backlight module of claim 1, further comprising a
reflective plate, a microprism plate, a polarization plate and a
diffusing plate.

17. A backlight module, comprising:

a light guide plate comprising a plurality of sub-light guide
plates assembled side by side and optically isolated from
each other, wherein each of the plurality of sub-light
guide plates has a light inputting surface, a light output-
ting surface opposite to the light inputting surface, and at
least one lateral side; and

a plurality of light sources, wherein each one of the plural-
ity of light sources is located adjacent to a light inputting
surface of one corresponding sub-light guide plate and
controlled independently.

18. The backlight module of claim 17, wherein the light
outputting surfaces and the light inputting surfaces of adja-
cent sub-light guide plates are coplanar, adjacent lateral sides
of adjacent sub-light guide plates contact with each other, at
least one of the joined adjacent lateral sides of adjacent sub-
light guide plates has a reflective structure thereon so that
each two adjacent sub-light guide plates are optically iso-
lated.

19. A liquid crystal display, comprising:

a liquid crystal panel; and

a backlight module, comprising:

a light guide plate, wherein the light guide plate comprises
at least two independent light guide modules optically
isolated from each other; and

at least two groups of light sources, wherein each group of
light sources is located corresponding to one of the at
least two independent light guide modules and con-
trolled independently.

20. The liquid crystal display of claim 19, wherein the light
guide plate comprises a plurality of sub-light guide plates,
and each of the plurality of sub-light guide plates is used as
one independent light guide module; each of the two group of
light sources comprises one light source that corresponds to
one sub-light guide plate.
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