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(57) ABSTRACT

The present invention discloses a back light module and a
liquid crystal display (LCD) thereof. The back light module
comprises a light guide plate, an optical sheet laid on the light
transmission surface of the light guide plate, wherein the edge
of the optical sheet is fixed to the light guide plate by a
plurality of positioning structures. With application of the
positioning structures, because the expansion coefficient of
the optical sheet is not nearly to that of the frame but is close
to the thermal expansion rate of the light guide plate, after the
optical sheet is fixed to the light guide plate, the light guide
plate is expanded along with the expansion of the optical
sheet when subject to heating, and shrunk along with the
shrinking of the optical sheet when the temperature drops.
Thus, the optical sheet is not easy to warp due to the minimum
performance change of the optical sheet and the light guide
plate, and the temperature environment is also very similar
because the optical sheet is near to the light guide plate.
Therefore, as compared with the frame, the temperature of the
optical sheet is more similar to that of the light guide plate,
and the thermal expansion rate of the optical sheet is also
similar to that of the light guide plate. Thereby, the warping of
the optical sheet is further decreased.
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BACK LIGHT MODULE AND LIQUID
CRYSTAL DISPLAY THEREOF

TECHNICAL FIELD

[0001] The present invention relates to the field of displays,
in particular to a back light module and a liquid crystal display
(LCD) thereof.

BACKGROUND

[0002] The LCD comprises a LCD panel. A back light
module needs to be arranged at the bottom of the LCD panel
due to that the liquid crystal can not give out light. The back
light module can be arranged in a directly-down mode or a
side-light mode according to the installation locations of a
light source. The back light module in a directly-down mode
comprises a light guide plate and an optical sheet covered on
the light transmission surface of the light guide plate, and the
side surface of the light guide plate is provided with the light
source. As shown in FIG. 1, in the prior art, the optical sheet
100 is usually positioned by riveted metal posts 200 on the
frame 300 of the LCD, but the factors such as temperature
changes, etc. resulting in thermal expansion and cold contrac-
tion are not taken into account, so the deformation or warping
ofthe optical sheet 100 with uneven optical performance will
be caused.

SUMMARY

[0003] The aim of'the present invention is to provide a back
light module for avoiding the warping of an optical sheet and
improving the optical performance, and a LCD thereof.
[0004] The aim of the present invention is achieved by the
following technical schemes:

[0005] A back light module comprises a light guide plate,
an optical sheet laid on the light transmission surface of the
light guide plate. The edge of the optical sheet is fixed to the
light guide plate by a plurality of positioning structures.
[0006] Preferably, one end of the positioning structure is
fixed to the side surface of the light guide plate, and the other
end is provided with a hanging card; a card hole correspond-
ing to the hanging card is arranged at the edge of the optical
sheet, and the hanging card passes through the card hole. As
a concrete form of the positioning structure, the fitting of the
card and the card hole is convenient for installation or
removal of the positioning structure.

[0007] Preferably, one end ofthe positioning structure fixed
to the side surface of the light guide plate is provided with a
hole, i.e. the positioning structure is fixed to the side surface
of the light guide plate by screws passing through the hole.
This is one fixing form of the positioning structure.

[0008] Preferably, one end ofthe positioning structure fixed
to the side surface of the light guide plate is provided with a
lug, and a groove corresponding to the lug is arranged on the
side surface of the light guide plate; thus, the hanging card is
fixed to the light guide plate by inserting the lug into the
groove. This is another fixing form of the positioning struc-
ture for which the assembly can be realized without addi-
tional components, so the installation process is simple and
high-efficient.

[0009] Preferably, the center of the lug is a cylinder on the
surface of which two quadratic child lugs are extended, which
is another concrete form of the lug. The cylinder is convenient
for the lug to be inserted into the groove, and the child lugs at
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both sides of the lug is used for positioning so as to prevent the
groove from rotating in the groove.

[0010] Preferably, the width of the card hole is greater than
the thickness of the card. Although the thermal expansion rate
of'the optical sheet is nearly to that of the light guide plate, but
there would be some differences, if the relative position
between the optical sheet and the light guide plate is com-
pletely fixed, when the temperature changes, the optical sheet
extruded by the card may be slight warpage, and thereby
affecting the display quality. Card hole wider than the thick-
ness of the card can guarantee that the optical sheet has a
certain movable margin to further avoid the possibility of
warping.

[0011] Preferably, the card directly contacts with one end of
the card hole far away from the light guide plate. In the initial
assembly, the card should lean against the card hole far away
from one end of the light guide, so as to ensure that the optical
sheet is stretched outwards, and the possibility of warping is
avoided.

[0012] A LCD comprises the back light module.

[0013] The edge of the optical sheet is fixed to the light
guide plate by the positioning structures. Because the expan-
sion coeflicient of the optical sheet is not nearly to that of the
frame but is close to the thermal expansion rate of the light
guide plate, after the optical sheet is fixed to the light guide
plate, the light guide plate is expanded along with the expan-
sion of the optical sheet when subject to heating, and shrunk
along with the shrinking of the optical sheet when the tem-
perature drops. The optical sheet is not easy to warp due to the
minimum change in expansion/contraction difference
between the optical sheet and the light guide plate, and the
temperature environment is also very similar because the
optical sheet is near to the light guide plate. Therefore, as
compared with the frame, the temperature of the optical sheet
is more similar to that of the light guide plate, and the thermal
expansion rate of the optical sheet is also more similar to that
of the light guide plate. Thereby, the warping of the optical
sheet is further decreased.

BRIEF DESCRIPTION OF FIGURES

[0014] FIG. 1 is the fixing form of the optical sheet in the
prior art;
[0015] FIG. 2 is the fixing diagram of the optical sheet of

the first embodiment of the present invention;

[0016] FIG. 3 is the fixing explosion diagram of the optical
sheet of the first embodiment of the present invention;
[0017] FIG. 4 is the fixing diagram of the optical sheet of
the second embodiment of the present invention;

[0018] FIG. 5 is the fixing explosion diagram of the optical
sheet of the second embodiment of the present invention;
[0019] FIG. 6 is the structural diagram of the positioning
structure of the second embodiment of the present invention;
[0020] Wherein, 100. optical sheet, 100. 200. metal post,
300. frame, 400. light guide plate, 410. screw hole, 500.
screw, 600. positioning structure, 610. card and 620. lug.

DETAILED DESCRIPTION

[0021] The present invention is further described by figures
and the preferred embodiments as follows.

[0022] The LCD comprises a LCD panel and a back light
module. The back light module comprises a light guide plate,
an optical sheet laid on the light transmission surface of the
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light guide plate, and the edge of the optical sheet is fixed to
the light guide plate by a plurality of positioning structures.

Embodiment 1

[0023] As shown in FIG. 2 and FIG. 3, the positioning
structure is a card with a hole and is fixed to the side surface
of'the light guide plate by screws passing through the hole, i.e.
the side surface of the light guide plate is provided with a
screw hole, and the card is fixed by the screws after the hole
of the card is aligned with the crew hole. Otherwise, the card
can be fixed to the light guide plate in a rivet joint mode or by
bond master, etc. On the other hand, the edge of the optical
module is provided with a card hole, and the hanging end of
the card can pass through the card hole to realize positioning.
The light guide plate affected by the heat or the ambient
humidity can generate the phenomenon of thermal expansion
and cold contraction, and the card can move along with the
light guide plate, so that the optical sheet can be held always
by the positioning structures to make it in an even state, so as
to avoid the warping, etc.

[0024] Although the thermal expansion rate of the optical
sheet is nearly to that of the light guide plate, but there would
be some differences, if the relative position between the opti-
cal sheet and the light guide plate is completely fixed, when
the temperature changes, the optical sheet extruded by the
card may be slight warpage, and thereby affecting the display
quality. The width of the card hole is greater than the thick-
ness of the card, and the card directly contact with one end of
the card hole far away from the light guide plate. Thus, in the
initial assembly, the card leans against the card hole away
from one end ofthe light guide, so the card hole wider than the
thickness of the card can guarantee that the optical sheet has
a certain movable margin to further reduce the possibility of
warping even through the optical sheet and the light guide
plate have some differences in thermal expansion, and the
also can guarantee that the optical sheet is stretched towards
all long to avoid the warping and improve the display quality.
[0025] Otherwise, the card can be fixed to the light guide
plate in a rivet joint mode or by bond master, etc.

Embodiment 2

[0026] As shown in FIG. 4, FIG. 5 and FIG. 6, the edge of
the optical module is provided with the card hole, the posi-
tioning structure is fixed to the side surface of the light guide
plate, one end of the positioning structure fixed to the side
surface of the light guide plate is provided with a lug, and the
other end is provided with a card. A corresponding groove is
arranged at the side surface of the light guide plate, and the lug
is fixed to the light guide plate by inserting the lug into the
groove. The positioning structure is fixed to the optical sheet
by the card passing through the card hole. The light guide
plate affected by the heat or the ambient humidity can gener-
ate the phenomenon of thermal expansion and cold contrac-
tion, and the card can move along with the light guide plate, so
that the optical sheet can be held always by the positioning
structures to make it in an even state, so as to avoid the
warping, etc.

[0027] The center of the lug is a cylinder on the surface of
which two quadratic child lugs are extended. The cylinder is
convenient for the lug to be inserted into the groove, and the
child lugs at both sides of the lug is used for positioning so as
to prevent the groove from rotating in the groove. The lug can
be in a wedge shape or other shapes easily matching with the
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groove. In addition, the card can be fixed to the light guide
plate in a rivet joint mode or by bond master, etc.

[0028] Although the thermal expansion rate of the optical
sheet is nearly to that of the light guide plate, but there would
be some differences, if the relative position between the opti-
cal sheet and the light guide plate is completely fixed, when
the temperature changes, the optical sheet extruded by the
card may be slight warpage, and thereby affecting the display
quality. The width of the card hole is greater than the thick-
ness of the card, and the card directly contact with one end of
the card hole far away from the light guide plate. Thus, in the
initial assembly, the card should lean against the card hole
away from one end of the light guide, so the card hole wider
than the thickness of the card can guarantee that the optical
sheet has a certain movable margin to further reduce the
possibility of warping even through the optical sheet and the
light guide plate have some differences in thermal expansion,
and the also can guarantee that the optical sheet is stretched
towards all long to avoid the warping and improve the display
quality.

[0029] The present invention is described in detail in accor-
dance with the above contents with the specific preferred
embodiments. However, the present invention is not limited
to the specific embodiments. For the ordinary technical per-
sonnel of the technical field of the present invention, on the
premise of keeping the concept of the present invention, the
technical personnel can also make simple deductions or
replacements, and all of which should be considered to
belong to the protection scope of the present invention.

1. A back light module, comprising a light guide plate and
an optical sheet laid on the light transmission surface of the
light guide plate; said edge of the optical sheet is fixed to the
said light guide plate by a plurality of positioning structures.

2. The back light module of claim 1, wherein said one end
of the positioning structure is fixed to the side surface of the
light guide plate, and the other end is provided with a hanging
card; correspondingly, a card hole through which the card
passes is arranged on the edge of the optical sheet.

3. The back light module of claim 2, wherein said one end
of the positioning structure fixed to the side surface of the
light guide plate is provided with a hole, the positioning
structure is fixed to the side surface of the light guide plate by
screws passing through the hole.

4. The back light module of claim 2, wherein said one end
of the positioning structure fixed to the side surface of the
light guide plate is provided with a lug, and a groove corre-
sponding to the lug is arranged on the side surface of the light
guide plate; thus, the hanging card is fixed to the light guide
plate by inserting the lug into the groove.

5. The back light module of claim 4, wherein said center of
the lug is a cylinder on the surface of which two quadratic
child lugs are extended.

6. The back light module of claim 2, wherein said width of
the card hole is greater than the thickness of the card.

7. The back light module of claim 6, wherein said card
directly contacts with one end of the card hole far away from
the light guide plate.

8. A liquid crystal display (LCD), comprising the back
light module of claim 1; said back light module comprises a
light guide plate and an optical sheet laid on the light trans-
mission surface of the light guide plate; said edge of the
optical sheet is fixed to the light guide plate by a plurality of
positioning structures.
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9. The LCD of claim 8, wherein said one end of the posi-
tioning structure is fixed to the side surface of the light guide
plate, and other end is provided with a hanging card; corre-
spondingly, a card hole through which the hanging card
passes is arranged on the edge of the optical sheet.

10. The LCD of claim 9, wherein said one end of the
positioning structure fixed to the side surface of the light
guide plate is provided with a hole, i.e. the positioning struc-
ture is fixed to the side surface of the light guide plate by
screws passing through the hole.

11. The LCD of claim 9, wherein said one end of the
positioning structure fixed to the side surface of the light
guide plate is provided with a lug, and a groove corresponding
to the lug is arranged on the side surface of the light guide
plate; thus, the hanging card is fixed to the light guide plate by
inserting the lug into the groove.

12. The LCD of claim 11, wherein said center of the lug is
a cylinder on the surface of which two quadratic child lugs are
extended.

13. The LCD of claim 9, wherein the width of the card hole
is greater than the thickness of the card.

14. The LCD of claim 13, wherein said card directly con-
tact with one end of the card hole far away from the light guide
plate.
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