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BACKLIGHT MODULE AND CONTROL
METHOD THEREOF AND DISPLAY DEVICE

RELATED ART

[0001] The present application claims the benefit of Chi-
nese Patent Application for invention No. 201810758836.6,
filed on Jul. 11, 2018, the entire disclosure of which is
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to display technol-
ogy, and particularly relates to a backlight module and
control method thereof, and a display device comprising the
backlight module.

BACKGROUND

[0003] Along with development of display technology,
various display devices brings various visual experiences to
users. Currently, up to 70% users contact privacy informa-
tion via electronic products in a variety of public places.
Thus, peep-proof display technique for privacy information
needs to be developed.

[0004] Current Liquid Crystal Display (LCD)-based swit-
chable peep-proof display techniques mainly include two
manners: (1) a solution of implementing beam correction
based on an electric field change in a panel, two electric field
distribution states correspond to a privacy display mode and
a normal display mode (i.e. a non-privacy display mode),
respectively; (2) a solution based on backlight switching,
which can be further divided into a “peep-proof film+
Polymer Dispersed Liquid Crystal (PDLC)” scheme and a
“double light guide plates (LGP)” scheme.

SUMMARY

[0005] The present disclosure provides a backlight mod-
ule, a method for controlling the backlight module, and a
display device comprising the backlight module.

[0006] According to an exemplary embodiment of the
present disclosure, a backlight module comprising a plural-
ity of light sources and a light guide plate is provided. Said
plurality of light sources comprises a plurality of first light
sources and a plurality of second light sources. Said light
guide plate comprises a plurality of concave lens structures
and a plurality of convex lens structures on a side of the light
guide plate distant from said plurality of light sources, and
said plurality of concave lens structures and said plurality of
convex lens structures correspond to said plurality of first
light sources and said plurality of second light sources,
respectively.

[0007] According to an embodiment of the present disclo-
sure, said plurality of concave lens structures and said
plurality of convex lens structures may be arranged alter-
nately in both a row direction and a column direction, and
said plurality of first light sources and said plurality of
second light sources may be arranged alternately in both a
row direction and a column direction.

[0008] According to an embodiment of the present disclo-
sure, said plurality of concave lens structures may corre-
spond to said plurality of first light sources and each of said
plurality of concave lens structures may make light emitted
from a corresponding first light source pass through said
concave lens structure and exit from said backlight module
at a first beam angle; and wherein said plurality of convex
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lens structures may correspond to said plurality of second
light sources and each of said convex lens structures may
make light emitted from a corresponding second light source
pass through said convex lens structure and exit from said
backlight module at a second beam angle smaller than said
first beam angle.

[0009] According to an embodiment of the present disclo-
sure, each of said convex lens structures may make light
emitted from a corresponding second light source pass
through said convex lens structure and exit from said
backlight module in a direction substantially perpendicular
with said light guide plate.

[0010] According to an embodiment of the present disclo-
sure, said light guide plate has a plurality of grooves for
accommodating said plurality of light sources on a side of
the light guide plate facing said plurality of light sources.
[0011] According to an embodiment of the present disclo-
sure, said plurality of convex lens structures may correspond
to said plurality of second light sources and each of said
second light sources is disposed at a focus position of a
corresponding convex lens structure.

[0012] According to an embodiment of the present disclo-
sure, the backlight module may further comprise a control-
ler. Said controller can be connected to said plurality of first
light sources via a first control line to control said plurality
of first light sources to emit light or not emit light, and said
controller can be connected to said plurality of second light
sources via a second control line to control said plurality of
second light sources to emit light or not emit light.

[0013] According to an embodiment of the present disclo-
sure, in a first mode of said backlight module, said controller
may control said plurality of first light sources to emit light
and control said plurality of second light sources to not emit
light, and in a second mode of said backlight module, said
controller may control said plurality of first light sources to
not emit light and control said plurality of second light
sources to emit light.

[0014] According to an embodiment of the present disclo-
sure, said plurality of light sources comprises at least one of
LED, microLED and miniLED.

[0015] According to another exemplary embodiment of
the present disclosure, a method for controlling a backlight
module is provided, said backlight module comprises a
plurality of light sources and a light guide plate, said
plurality of light sources comprise a plurality of first light
sources and a plurality of second light sources, said back-
light module further comprises a controller, said controller is
connected to said plurality of first light sources via a first
control line and is connected to said plurality of second light
sources via a second control line, said light guide plate
comprises a plurality of concave lens structures and a
plurality of convex lens structures on a side of the light guide
plate distant from said plurality of light sources, and said
plurality of concave lens structures and said plurality of
convex lens structures correspond to said plurality of first
light sources and said plurality of second light sources,
respectively, said method comprises: in a first mode of said
backlight module, said controller controlling said plurality
of first light sources to emit light and controlling said
plurality of second light sources to not emit light, and in a
second mode of said backlight module, said controller
controlling said plurality of first light sources to not emit
light and controlling said plurality of second light sources to
emit light.
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[0016] According to an embodiment of the present disclo-
sure, said plurality of concave lens structures may corre-
spond to said plurality of first light sources and in a first
mode of said backlight module, said controller controls said
plurality of first light sources to emit light, wherein each of
said plurality of concave lens structures may make light
emitted from a corresponding first light source pass through
said concave lens structure and exit from said backlight
module at a first beam angle; and wherein said plurality of
convex lens structures may correspond to said plurality of
second light sources and in a second mode of said backlight
module, said controller controls said plurality of second
light sources to emit light, each of said convex lens struc-
tures may make light emitted from a corresponding second
light source pass through said convex lens structure and exit
from said backlight module at a second beam angle smaller
than said first beam angle.

[0017] According to an embodiment of the present disclo-
sure, each of said second light sources may be disposed at
a focus position of a corresponding convex lens structure,
and each of said convex lens structures may make light
emitted from a corresponding second light source pass
through said convex lens structure and exit from said
backlight module in a direction substantially perpendicular
with said light guide plate.

[0018] According to another exemplary embodiment of
the present disclosure, a display device is provided, com-
prising a backlight module according to the present disclo-
sure and a display panel.

DESCRIPTION OF THE DRAWINGS

[0019] Embodiments of the present disclosure can be
understood more clearly in combination with the following
detailed descriptions of the figures, in the drawings:
[0020] FIG. 1 is an illustrative top view of a backlight
module according to an embodiment of the present disclo-
sure;

[0021] FIG. 2 is an illustrative section view of a backlight
module according to an embodiment of the present disclo-
sure;

[0022] FIG. 3 is an illustrative diagram of a backlight
module emitting backlight in a first mode according to an
embodiment of the present disclosure;

[0023] FIGS. 4A and 4B are illustrative diagrams of a
backlight module emitting backlight in a second mode
according to an embodiment of the present disclosure;

[0024] FIGS.5A and 5B are local enlarged views of region
A in FIG. 2;
[0025] FIG. 6 is an illustrative flow chart of a method for

controlling a backlight module according to an embodiment
of the present disclosure; and

[0026] FIGS. 7A and 7B are illustrative cross-sectional
views of a liquid crystal display device according to an
embodiment of the present disclosure.

EMBODIMENTS

[0027] Current LCD-based switchable peep-proof display
techniques mainly include two manners: a solution of imple-
menting beam correction based on an electric field change in
a panel and a solution based on backlight switching. The
solution based on backlight switching can be further divided
into a “peep-proof film+Polymer Dispersed Liquid Crystal
(PDLC)” scheme and a “double light guide plates (LGP)”
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scheme. The solution based on an electric field change in a
panel is relatively complex, it may affect a displayed picture,
and has a limited peep-proof effect. In a “peep-proof film+
Polymer Dispersed Liquid Crystal (PDLC)” scheme, a com-
monly used arrangement manner includes a backlight mod-
ule emitting parallel light and dimming devices such as
PDLC. This implementing manner ensures parallel light exit
by absorbing light in non-parallel directions, which has great
light loss and results in brightness loss. Besides, in a
“peep-proof film+Polymer Dispersed Liquid Crystal
(PDLC)” scheme, since PDLC and a peep-proof film are
used simultaneously, the thickness will increase and cost is
high. Further, driving a PDLC will increase power consump-
tion and structure complexity. A “double light guide plates
(LGP)” scheme also has the defects of a high cost, a large
thickness and a complex structure.

[0028] FIG. 1 is an illustrative top view of a backlight
module 10 according to an embodiment of the present
disclosure, and FIG. 2 is an illustrative section view of a
backlight module 10 according to an embodiment of the
present disclosure.

[0029] As shown in FIG. 1 and FIG. 2, a backlight module
10 according to an embodiment of the present disclosure
may comprise a plurality of light sources 101 and a light
guide plate 102. The plurality of light sources 101 may
comprise a plurality of first light sources 101_1 and a
plurality of second light sources 101_2. The light guide plate
102 has a plurality of concave lens structures 102_1 and a
plurality of convex lens structures 102_2 on a side of the
light guide plate distant from said plurality of light sources
101. Said plurality of concave lens structures 102_1 and said
plurality of convex lens structures 102_2 correspond to said
plurality of first light sources 101_1 and said plurality of
second light sources 101_2, respectively. The backlight
module 10 according to an embodiment of the present
disclosure may be a direct backlight module.

[0030] According to an embodiment of the present disclo-
sure, said plurality of light sources 101 comprises at least
one of LED, microLED and miniLED.

[0031] MicroLED (also called mLED or uLLED) displays
have been under attention for their higher brightness and
resolution and longer service life. A microLED display is
composed of microLED arrays that form different pixel
elements. As compared with the widely used LED technol-
ogy, a microLED display can provide better contrast, faster
response time and smaller power consumption. Similar to
Organic Light Emitting Diode (OLED), the power consump-
tion of OLED and microLED is significantly reduced as
compared with the traditional LED. However, different from
OLED, microLED is based on the traditional GaN LED
technology, which provides a total brightness much greater
than the brightness produced by OLED, even as much as 30
times. Besides, it has better performance in power efficiency
and has a longer service life. A miniLED (also called
submillimeter LED) refers to a LED having a crystalline
grain size of above 100 microns. A miniLED is between a
traditional LED and a microLED. To put it simply, a
miniLED is an improved version of a traditional LED
backlight. In terms of structural principle, microLED is
simpler, but miniaturization of LED requires a wafer level
technology. In terms of manufacturing process, miniLED
has higher yield and special-shaped cutting characteristics as
compared with microLED. The advantages of microLED lie
in the characteristics of high efficiency, high brightness, high
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reliability and fast response time inherited from LED and
achieving an effect of power saving with a small volume,
small thickness and weight. minil. EDs are mainly applied in
backlight sources in a High-Dynamic Range (HDR) or
special-shaped displays, etc.

[0032] According to an embodiment of the present disclo-
sure, the light guide plate may be made of a transparent
material, including but not limited to glass, polymethyl
methacrylate (PMMA), polyethersulfone (PES), or polycar-
bonate (PC).

[0033] As shown in FIG. 1, according to an embodiment
of the present disclosure, a plurality of concave lens struc-
tures 102_1 and a plurality of convex lens structures 102_2
can be arranged alternately in both a row direction and a
column direction, and said plurality of first light sources
101_1 and said plurality of second light sources 101_2 can
be arranged alternately in both a row direction and a column
direction, such that said plurality of concave lens structures
102_1 can correspond to said plurality of first light sources
101_1 and said plurality of convex lens structures 102_2 can
correspond to said plurality of second light sources 101_2.
According to an embodiment of the present disclosure, in the
top view shown in FIG. 1, said plurality of first light sources
101_1 and said plurality of second light sources 101_2 can
be arranged in a central region of said plurality of concave
lens structures 102_1 and said plurality of convex lens
structures 102_2, respectively. Light emitted by the plurality
of first light sources 101_1 exits after being adjusted by the
plurality of concave lens structures 102_1, which perform a
diverging function to light passing therethrough. Light emit-
ted by the plurality of second light sources 101_2 exits after
being adjusted by the plurality of convex lens structures
102_2, which perform a converging function to light passing
therethrough.

[0034] FIG. 3 is an illustrative diagram of a backlight
module emitting backlight in a first mode according to an
embodiment of the present disclosure, and FIGS. 4A and 4B
are illustrative diagrams of a backlight module emitting
backlight in a second mode according to an embodiment of
the present disclosure.

[0035] As shown in FIG. 3, said backlight module 10,
when operating in a first mode (a normal display mode or a
non-privacy display mode), controls said plurality of first
light sources 101_1 to emit light and each of said concave
lens structures 102_1 makes light emitted from a corre-
sponding first light source 101_1 pass through said concave
lens structure 102_1 and then exit from said backlight
module 10 at a first beam angle 01.

[0036] As shown in FIG. 4A and FIG. 4B, said backlight
module 10, when operating in a second mode (i.e. a privacy
display mode), controls said plurality of second light sources
101_2 to emit light, and each of said convex lens structures
102_2 makes light emitted from a corresponding second
light source 101_2 pass through said convex lens structure
102_2 and exit from said backlight module 10 at a second
beam angle 62 smaller than said first beam angle 61.
Furthermore, each of said convex lens structures 102_2
makes light emitted from a corresponding second light
source 101_2 pass through said convex lens structure 102_2
and exit from said backlight module 10 in a direction
substantially perpendicular with said light guide plate 102.
[0037] Back to FIG. 1, according to an embodiment of the
present disclosure, the backlight module 10 may further
comprise a controller 200. The controller 200 can be con-
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nected to said plurality of first light sources 101_1 via a first
control line 201 to control said plurality of first light sources
101_1 to emit light or not emit light. Said controller 200 can
be further connected to said plurality of second light sources
101_2 via a second control line 202 to control said plurality
of second light sources 101_2 to emit light or not emit light.
In a first mode (i.e. a normal display mode or a non-privacy
display mode) of said backlight module 10, said controller
200 can control said plurality of first light sources 101_1 to
emit light and control said plurality of second light sources
101_2 to not emit light; in a second mode (i.e. a privacy
display mode) of said backlight module 10, said controller
200 can control said plurality of first light sources 101_1 to
not emit light and control said plurality of second light
sources 101_2 to emit light. Although the figure shows that
the controller 200 is connected to one first light source
101_1 and one second light source 101_2 via the first control
line 201 and the second control line 202, respectively, it
should be understood that this is only illustrative, and the
controller 200 can be connected to the respective first light
sources 101_1 in the backlight module 10 via the first
control line 201 and connected to the respective second light
sources 101_2 in the backlight module 10 via the second
control line 202. Besides, according to the embodiment
disclosed in the present disclosure, the first control line 201
and the second control line 202 may include a plurality of
sub-control lines respectively and the controller 200 can be
connected to the respective first light sources 101_1 and the
respective second light sources 101_2 via the sub-control
lines respectively to perform group control to the first light
sources 101_1 and the second light sources 101_2, respec-
tively.

[0038] Although it is described in the above embodiment
and shown in FIG. 3 that the controller 200 can control said
plurality of first light sources 101_1 to emit light and control
said plurality of second light sources 101_2 to not emit light
in a normal display mode or a non-privacy display mode.
However, the present disclosure is not limited thereto. In a
normal display mode or a non-privacy display mode, the
controller 200 may control said plurality of first light sources
101_1 and said plurality of second light sources 101_2 to
emit light.

[0039] Although FIG. 1 shows the backlight module is
provided with an equal number of first light sources and
second light sources, the present disclosure is not limited
thereto. The number of the first light sources can be larger
or smaller than the number of the second light sources
according to the requirement.

[0040] FIGS.5A and 5B are local enlarged views of region
Ain FIG. 2.
[0041] Refer to FIG. 5A, a plurality of light sources 101

can be disposed on a substrate 100, which can be a flexible
printed circuit board (FPC). A reflector plate (not shown) can
be disposed on a side of the substrate 100 opposite to the
side, on which light sources 101 are disposed, to enhance
light emission efficiency.

[0042] The light guide plate 102 can be assembled with
the substrate 100 provided with a plurality of light sources
101 to form a backlight module 10. As shown in FIG. 5,
grooves can be provided at positions in the light guide plate
102 corresponding to the respective light sources 101 to
accommodate the light sources 101. An optically clear
adhesive (OCA) 103 can be provided between the light
sources 101 and the light guide plate 102. The optically clear
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adhesive (OCA) 103 is selected with its refractive index
taken into consideration. An isotropic optically clear adhe-
sive having a refractive index close to the refractive index of
the light guide plate 102 can be selected.

[0043] Refer to FIG. 5B, which specifically illustrates
second light sources 101_2 disposed on the substrate 100
and convex lens structure 102_2 corresponding to the sec-
ond light sources 101_2. A beam angle 6 of each light source
101 (including a first light source 101_1 and a second light
source 101_2) is a known process parameter (which can be
understood as an angle formed between an edge light of the
output light and the optical axis). The purpose of the present
disclosure lies in: in a normal display mode, a first light
source 101_1 corresponding to the concave lens structure
102_1 emits light such that light exits at a relatively large
beam angle 81 (see FIG. 3) larger than the beam angle 8, and
in a privacy display mode, a second light source 101_2
corresponding to the convex lens structure 102_2 emits light
such that light exits at a relatively small beam angle 02 (see
FIG. 4) smaller than the beam angle 6, in this way, switching
between a normal display mode and a privacy display mode
can be realized by lighting different light sources in the
backlight module in different display modes. As shown in
FIG. 5B, a distance P between adjacent light sources 101 can
be calculated based on a beam angle 0 of the light source 101
(i.e. a second light source 101_2) and a desired thickness of
the backlight module (which is directly correlated to a focal
distance f of the convex lens structure 102_2), that is,
according to

_f
tand = m,
it can be obtained that
2f
P=

FIG. 6 is an illustrative flow chart of a method for control-
ling a backlight module according to an embodiment of the
present disclosure.

[0044] A method for controlling a backlight module
according to an embodiment of the present disclosure can be
used to control a backlight module according to the present
disclosure. As shown in FIG. 6, said control method may
comprise steps S101 and S102.

[0045] At step S101, in a first mode of said backlight
module, controlling said plurality of first light sources to
emit light and controlling said plurality of second light
sources to not emit light.

[0046] At step S102. in a second mode of said backlight
module, controlling said plurality of first light sources to not
emit light and controlling said plurality of second light
sources to emit light.

[0047] Refer to FIG. 1, FIG. 3 and FIG. 6, according to an
embodiment of the present disclosure, the first mode can be
a normal display mode or a non-privacy display mode,
wherein the plurality of first light sources 101_1 emit light
under the control of a controller 200, and the plurality of
second light sources 101_2 do not emit light under the
control of the controller 200. In the first mode, when the
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controller 200 controls the plurality of first light sources
101_1 to emit light, each of said concave lens structures
102_1 makes light emitted from a corresponding first light
source 101_1 pass through said concave lens structure
102_1 and then exit from said backlight module 10 at a first
beam angle 61.

[0048] Refer to FIG. 1, FIG. 4 and FIG. 6, according to an
embodiment of the present disclosure, the second mode can
be a privacy display mode, wherein the plurality of first light
sources 101_1 do not emit light under the control of a
controller 200, and the plurality of second light sources
101_2 emit light under the control of the controller 200. In
the second mode, when the controller 200 controls the
plurality of second light sources 101_2 to emit light, each of
said convex lens structures 102_2 makes light emitted from
a corresponding second light source 101_2 pass through said
convex lens structure 102_2 and exit from said backlight
module 10 at a second beam angle 62 smaller than said first
beam angle 61.

[0049] Although it is described in the above embodiment
that in a normal display mode or a non-privacy display
mode, the plurality of first light sources 101_1 emit light
under the control of a controller 200, and the plurality of
second light sources 101_2 do not emit light under the
control of the controller 200. However, the present disclo-
sure is not limited thereto. In a normal display mode or a
non-privacy display mode, the controller 200 may control
said plurality of first light sources 101_1 and said plurality
of second light sources 101_2 to both emit light.

[0050] FIGS. 7A and 7B are illustrative cross-sectional
views of a liquid crystal display device 1000 according to an
embodiment of the present disclosure.

[0051] As shown in FIGS. 7A and 7B, a liquid crystal
display device 1000 according to an embodiment of the
present disclosure may comprise a backlight module 10
according to an embodiment of the present disclosure as
depicted in FIG. 1-FIG. 5. Besides, a liquid crystal display
device 1000 according to an embodiment of the present
disclosure may further comprise a diffusion plate 20, an
array substrate 30, a liquid crystal layer 40 and a color film
substrate 50. The array substrate 30 can be provided with a
down polarizer on a side thereof close to the backlight
module 10 and provided with pixel electrodes on a side
thereof distant from the backlight module 10. The color film
substrate 50 is provided with a color filter and a black matrix
on a side thereof close to the backlight module 10 and
provided with an up polarizer on a side thereof distant from
the backlight module 10.

[0052] FIG. 7A shows the effect of light exiting from the
backlight module 10 in a normal display mode or a non-
privacy display mode, and FIG. 7B shows the effect of light
exiting from the backlight module 10 in a privacy display
mode.

[0053] A liquid crystal display device according to the
present disclosure may include (but not limited to) a liquid
crystal display, a portable computer, a netbook, a personal
digital assistant (PDA), a network panel, a mobile phone, a
smart phone, an electronic book, a portable multimedia
player (PMP), a digital camera, a digital audio recorder/
player, a digital picture/video recorder/player, a portable
game machine.

[0054] With reference to the principle of the present
disclosure described in the embodiments of the present
disclosure, it should be understood that the arrangement
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manner and details of the embodiments described herein can
be modified and combined in any desired manner without
deviating from the principle. Although the above discussion
focuses on particular embodiments, other constructions are
also considered. Specifically, even if expressions such as
“according to an embodiment of the present disclosure” is
used in the present disclosure, these phrases generally refer
to any possible embodiment rather than aiming to limit the
concept of the present disclosure to particular constructions.
As used in the present disclosure, these terms can be cited
in other embodiments including a combination of the same
or different embodiments.

[0055] Although the concept of the present disclosure is
particularly illustrated and described with reference to some
embodiments of the present disclosure, it should be under-
stood that various modifications in form and detail can be
made without deviating from the spirit and scopes of the
claims.

1. A backlight module, comprising a plurality of light
sources and a light guide plate, wherein
said plurality of light sources comprise a plurality of first
light sources and a plurality of second light sources,

said light guide plate comprises a plurality of concave
lens structures and a plurality of convex lens structures
on a side of the light guide plate distant from said
plurality of light sources, and

said plurality of concave lens structures and said plurality

of convex lens structures correspond to said plurality of
first light sources and said plurality of second light
sources, respectively.

2. The backlight module according to claim 1, wherein
said plurality of concave lens structures and said plurality of
convex lens structures are arranged alternately in both a row
direction and a column direction, and said plurality of first
light sources and said plurality of second light sources are
arranged alternately in both a row direction and a column
direction.

3. The backlight module according to claim 1, wherein
said plurality of concave lens structures correspond to said
plurality of first light sources and each of said plurality of
concave lens structures makes light emitted from a corre-
sponding first light source pass through said concave lens
structures and exit from said backlight module at a first beam
angle; and

said plurality of convex lens structures correspond to said

plurality of second light sources and each of said
convex lens structures makes light emitted from a
corresponding second light source pass through said
convex lens structures and exit from said backlight
module at a second beam angle smaller than said first
beam angle.

4. The backlight module according to claim 3, wherein
each of said convex lens structures makes light emitted from
the corresponding second light source pass through said
convex lens structures and exit from said backlight module
in a direction substantially perpendicular with said light
guide plate.

5. The backlight module according to claim 1, wherein
said light guide plate has a plurality of grooves for accom-
modating said plurality of light sources on a side of the light
guide plate facing said plurality of light sources.

6. The backlight module according to claim 5, wherein
said plurality of convex lens structures correspond to said
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plurality of second light sources and each of said second
light sources is disposed at a focus position of a correspond-
ing convex lens structure.

7. The backlight module according to claim 1, further
comprising a controller, wherein

said controller is connected to said plurality of first light
sources via a first control line to control said plurality
of first light sources to emit light or not emit light, and

said controller is connected to said plurality of second
light sources via a second control line to control said
plurality of second light sources to emit light or not
emit light.

8. The backlight module according to claim 7, wherein in
a first mode of said backlight module, said controller con-
trols said plurality of first light sources to emit light and
controls said plurality of second light sources to not emit
light, and in a second mode of said backlight module, said
controller controls said plurality of first light sources to not
emit light and controls said plurality of second light sources
to emit light.

9. The backlight module according to claim 1, wherein
said plurality of light sources comprises at least one of LED,
microLED and miniLED.

10. A method for controlling a backlight module, said
backlight module comprising a plurality of light sources and
a light guide plate, said plurality of light sources comprising
a plurality of first light sources and a plurality of second light
sources, said backlight module further comprising a con-
troller, said controller being connected to said plurality of
first light sources via a first control line and connected to
said plurality of second light sources via a second control
line, said light guide plate comprising a plurality of concave
lens structures and a plurality of convex lens structures on a
side of the light guide plate distant from said plurality of
light sources, and said plurality of concave lens structures
and said plurality of convex lens structures corresponding to
said plurality of first light sources and said plurality of
second light sources, respectively, said method comprises:

in a first mode of said backlight module, said controller
controlling said plurality of first light sources to emit
light and controlling said plurality of second light
sources to not emit light, and

in a second mode of said backlight module, said controller
controlling said plurality of first light sources to not
emit light and controlling said plurality of second light
sources to emit light.

11. The method for controlling a backlight module
according to claim 10,

wherein said plurality of concave lens structures corre-
spond to said plurality of first light sources and in the
first mode of said backlight module, said controller
controls said plurality of first light sources to emit light,
each of said plurality of concave lens structures makes
light emitted from a corresponding first light source
pass through said concave lens structures and exit from
said backlight module at a first beam angle; and

wherein said plurality of convex lens structures corre-
spond to said plurality of second light sources and in
the second mode of said backlight module, said con-
troller controls said plurality of second light sources to
emit light, each of said convex lens structures makes
light emitted from a corresponding second light source
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pass through said convex lens structures and exit from
said backlight module at a second beam angle smaller
than said first beam angle.

12. The method for controlling a backlight module
according to claim 11, wherein each of said second light
sources is disposed at a focus position of a corresponding
convex lens structure, and each of said convex lens struc-
tures makes light emitted from the corresponding second
light source pass through said convex lens structures and
exit from said backlight module in a direction substantially
perpendicular with said light guide plate.

13. A display device, comprising said backlight module
according to claim 1 and a display panel.

14. The display device according to claim 13, wherein
said plurality of concave lens structures and said plurality of
convex lens structures are arranged alternately in both a row
direction and a column direction, and said plurality of first
light sources and said plurality of second light sources are
arranged alternately in both a row direction and a column
direction.

15. The display device according to claim 13, wherein
said plurality of concave lens structures correspond to said
plurality of first light sources and each of said plurality of
concave lens structures makes light emitted from a corre-
sponding first light source pass through said concave lens
structures and exit from said backlight module at a first beam
angle; and

said plurality of convex lens structures correspond to said

plurality of second light sources and each of said
convex lens structures makes light emitted from a
corresponding second light source pass through said
convex lens structures and exit from said backlight
module at a second beam angle smaller than said first
beam angle.
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16. The display device according to claim 15, wherein,
each of said convex lens structures makes light emitted from
the corresponding second light source pass through said
convex lens structures and exit from said backlight module
in a direction substantially perpendicular with said light
guide plate.
17. The display device according to claim 13, wherein
said light guide plate has a plurality of grooves for accom-
modating said plurality of light sources on a side of the light
guide plate facing said plurality of light sources.
18. The display device according to claim 17, wherein
said plurality of convex lens structures correspond to said
plurality of second light sources and each of said second
light sources is disposed at a focus position of a correspond-
ing convex lens structure.
19. The display device according to claim 13, further
comprising a controller, wherein
said controller is connected to said plurality of first light
sources via a first control line to control said plurality
of first light sources to emit light or not emit light, and

said controller is connected to said plurality of second
light sources via a second control line to control said
plurality of second light sources to emit light or not
emit light.

20. The display device according to claim 19, wherein

in a first mode of said backlight module, said controller

controls said plurality of first light sources to emit light
and controls said plurality of second light sources to not
emit light, and

in a second mode of said backlight module, said controller

controls said plurality of first light sources to not emit
light and controls said plurality of second light sources
to emit light.
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