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LED BACK LIGHT MODULE AND LIQUID
CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the field of displays,
particularly to alight emitting diode (LED) back light module
and a liquid crystal display (LCD) device.

BACKGROUND

[0002] As show in FIG. 1, with the reduction of the cost of
LED, the LED used as aback light source is widely used in the
field of LCDs because of the characteristics of high efficiency,
energy saving and long service life. However, the high-bright-
ness LED(s) has certain heat dissipation problem; particu-
larly in the gradually compact back light module, the tem-
perature will continuously rise because of narrow space and
difficulty in heat dissipation; and the overhigh LED tempera-
ture will have an influence on the optical taste and the display
effect of the overall back light module and will reduce the
LED service life.

SUMMARY

[0003] The aim ofthe present invention is to providea LED
back light module and a LCD device thereof capable of
improving the performance of LED heat dissipation.

[0004] The purpose of the present invention is achieved by
the following technical schemes.

[0005] A LED back light module comprises a lamp source
fixing device for fixing the LED light bar, and said lamp
source fixing device is provided with multiple fins.

[0006] Preferably, said LED back light module also com-
prises a backplane for arranging the lamp source fixing
device; said backplane is provided with fin insertion holes;
and the fins are exposed outside the LED back light module
through the fin insertion holes arranged in the backplane. The
fins are exposed outside the LED back light module so that
heat is directly dissipated to the outer air to further improve
the heat dissipation effect. In addition, with the trend of light
and thin LCD device, the technical scheme can improve the
heat dissipation effect under the condition of not adding addi-
tional thickness, so as to achieve two goals with one scheme.
[0007] Preferably, said LED back light module also com-
prises a backplane for arranging the lamp source fixing
device; said backplane is provided with fin insertion holes;
said fin insertion holes are in clearance fit with said fins; and
space for moving fins is reserved in said fin insertion holes in
the direction facing the light guide plate. The lamp source
fixing device is provided with certain moving space when the
light guide plate is expanded with heat or is contracted with
cold to avoid that the LED is extruded and damaged.

[0008] Preferably, said LED back light module also com-
prises a light guide plate which is arranged oppositely to the
LED light bar, and said lamp source fixing device is fixedly
connected with said light guide plate. Thus, the lamp source
fixing device is moved with the heat expansion or cold con-
traction direction of the light guide plate to keep the distance
between the LED lamp and the light guide plate so as to
ensure high incident light efficiency; even zero light coupling
distance is achieved, and the LED is not extruded and dam-
aged by the light guide plate.

[0009] Preferably, the surface of said lamp source fixing
device which is in contact with the light guide plate is pro-
vided with a step notch which is used for butting the light

Apr. 18, 2013

incident surface of the light guide plate. The lamp source
fixing device is connected with the light guide plate by the
reflective double sided adhesive tape (or other adhesive mate-
rial), and the port of the surface of the lamp source fixing
device which is in contact with the light guide plate is formed
with a step notch. The distance between the light guide plate
and the LED light emergent surface is controlled by the step
notch, the light guide plate is fixed into the step notch of the
lamp source fixing device, and the side surface of the light
guide plate is in contact with the side wall of the step notch of
the lamp source fixing device and cannot be in contact with
the LED across the step notch. Therefore, zero light coupling
distance between the LED light emergent surface and the
light guide plate is achieved, and the pressure applied to the
LED light emergent surface by the expansion and deforma-
tion of the light guide plate is not a concern.

[0010] Preferably, the main body of said lamp source fixing
device is fixedly connected with the bottom surface of the
light guide plate which is arranged oppositely to the light
emergent surface; said lamp source fixing device is provided
with an extension part in the position corresponding to the
light emergent surface of the light guide plate; the extension
part of said lamp source fixing device is fixedly connected to
the light emergent surface of the light guide plate. The two
surfaces are reliably fixed. In addition, the extension part of
the lamp source fixing device can prevent the LED light
leakage and increase the incident light efficiency of the light
guide plate.

[0011] Preferably, the surface of the extension part of said
lamp source fixing device which is in contact with the light
guide plate is provided with a step notch which is used for
butting the light incident surface of the light guide plate. The
distance between the light guide plate and the LED light
emergent surface is controlled by the steps notch; the light
guide plate is fixed into the step notch of the lamp source
fixing device; and the side surface of the light guide plate is in
contact with the side wall of the step notch of the lamp source
fixing device and cannot be in contact with the LED across the
step notch. Therefore, zero light coupling distance between
the LED light emergent surface and the light guide plate is
achieved, and the pressure applied to the LED light emergent
surface by the expansion and deformation of the light guide
plate is not a concern.

[0012] Preferably, said light guide plate is fixedly con-
nected with said lamp source fixing device by the reflective
double sided adhesive tape. This is the specific fixing mode of
the light guide plate and the lamp source fixing device. The
reflective double sided adhesive tape can also reflect light
when fixing the light guide plate and the lamp source fixing
device to increase the incident light efficiency.

[0013] Preferably, said backplane is provided with a con-
taining groove; said lamp source fixing device is arranged in
said containing groove; one side of said containing groove
opposite to the LED of the lamp source fixing device is
provided with buffer material; and said buffer material is in
contact with the main body of said lamp source fixing device.
Because the lamp source fixing device is not fixedly arranged
on the backplane, the lamp source fixing device is butted by
buffer material such as rubber, spring and the like which have
compression elasticity, to prevent the lamp source fixing
device and the light guide plate from shaking in the back light
module.

[0014] A LCD device comprises the aforementioned LED
back light module.
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[0015] Because the fins are arranged on the lamp source
fixing device for fixing the LED light bar of the present
invention, the heat dissipation area is increased, and the per-
formance of LED heat dissipation is improved.

BRIEF DESCRIPTION OF FIGURES

[0016] FIG. 1 is a partial diagram of the LED back light
module of the present invention;

[0017] FIG. 2 is a schematic diagram of the fin insertion
holes of the present invention;

[0018] FIG. 3 is a schematic diagram of the fins of the
present invention;

[0019] FIG. 4 is a structural diagram of the LED back light
module without step notch of a first embodiment of the
present invention;

[0020] FIG. 5is a structural diagram of the LED back light
module with a step notch of a first embodiment of the present
invention; and

[0021] FIG. 6is a structural diagram of the LED back light
module of a second embodiment of the present invention.
[0022] Wherein: 1. backplane; 11. fin insertion hole; 12.
containing groove; 2. lamp source fixing device; 21. fin; 31,
PCB ; 32, LED ; 4. light guide plate; 5. reflection sheet; 51.
reflective double sided adhesive tape; 6. buffer material.

DETAILED DESCRIPTION

[0023] The present invention will further be described in
detail in accordance with the figures and the preferred
embodiments.

Embodiment 1

[0024] As shown in FIG. 1 to FIG. 3, a LCD device com-
prises a LED back light module; the LED back light module
comprises a lamp source fixing device 2 for fixing the LED 32
light bar, a light guide plate 4 which is arranged oppositely to
the LED 32 light bar, and a backplane 1 for fixing the lamp
source fixing device 2. The bottom surface of the lamp source
fixing device 2 which is in contact with the backplane 1 is
provided with fins 21, and the shape of the fins 21 can be in
sheet shape or other shapes such as cylinder shape and the like
as well. Accordingly, the positions of the containing groove
12 of the backplane 1 corresponding to the fins 21 are pro-
vided with fin insertion holes 11, and the fins 21 are exposed
outside the LED back light module through the fin insertion
holes 11 arranged in the backplane 1. Said lamp source fixing
device can be made of metal material with preferable heat
dissipation, such as aluminum extrusion. The aluminum
extrusion has the advantages of moderate price, light weight,
good heat dissipation and higher cost performance. The lamp
source fixing device made of metal material can also perform
the heat dissipation function when effectively fixing the LED
light bar.

[0025] Furthermore, said fin insertion holes 11 are in clear-
ance fit with said fins 21, and space for moving fins 21 is
reserved in said fin insertion holes 11 in the direction facing
the light guide plate 4. Thus, the lamp source fixing device 2
is provided with certain moving space when the light guide
plate is expanded with heat or is contracted with cold to avoid
that LED is extruded and damaged.

Embodiment 2

[0026] As shown in FIG. 4 to FIG. 6, a LCD device com-
prises a LED back light module, and the LED back light
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module comprises a lamp source fixing device 2 for fixing the
LED 32 light bar, a light guide plate 4 which is arranged
oppositely to the LED 32 light bar, and a backplane 1 for
fixing the lamp source fixing device 2. The bottom surface of
said lamp source fixing device 2 which is in contact with the
backplane 1 is provided with fins 21, and the fins 21 can be in
sheet shape or other shapes such as cylinder shape and the
like. Accordingly, the positions of the backplane 1 containing
groove 12 corresponding to the fins 21 are provided with fin
insertion holes 11, and the fins 21 are exposed outside the
LED back light module through the fin insertion holes 11
arranged in the backplane 1. Of course, the unexposed parts of
the fins 21 also belong to the protection scope of the present
invention.

[0027] Said LED 32 light bar comprises LED 32 and PCB
31 connected with the LED 32, wherein the PCB 31 is fixed
on the lamp source fixing device 2. The surface of the lamp
source fixing device 2 which is in contact with the backplane
1 is the bottom surface; one side of the bottom surface of the
lamp source fixing device 2 is provided with a reflection sheet
5; the light guide plate 4 is arranged on the reflection sheet 5;
and one side of the light guide plate 4 is arranged oppositely
to the LED 32.

[0028] Said lamp source fixing device 2 is fixedly con-
nected with said light guide plate 4; the bottom surface of the
light guide plate 4 which is in contact with the reflection sheet
5 is partially overlapped with the main body of the lamp
source fixing device 2; and the light guide plate 4 and the lamp
source fixing device 2 are bonded together by the reflective
double sided adhesive tape 51 or other adhesive material. Of
course, the lamp source fixing device 2 and the light guide
plate 4 can be fixed by screws, rivets and the like. The lamp
source fixing device is moved with the heat expansion or cold
contraction direction of the light guide plate to keep the
distance between the LED lamp and the light guide plate so as
to ensure high incident light efficiency; zero light coupling
distance is achieved, and the LED is not extruded and dam-
aged by the light guide plate.

[0029] Said lamp source fixing device 2 is movably
arranged on said backplane 1. Furthermore, the backplane 1is
provided with a containing groove 12 for arranging said lamp
source fixing device 2; several sections or a whole section of
buffer material 6 such as rubber strip, spring and the like
which have compression elasticity is arranged between one
side opposite to the LED 32 light bar attached to the lamp
source fixing device 2 and the wall of the containing groove
12. Because the lamp source fixing device 2 is not fixedly
arranged on the backplane 1, the lamp source fixing device 2
is butted by the buffer material 6 such as rubber, spring and the
like which have compression elasticity, to prevent the lamp
source fixing device 2 and the light guide plate 4 from shaking
in the back light module.

[0030] In order to be matched with the LED to dissipate
heat, said lamp source fixing device can be made of metal
material with preferable heat dissipation, such as aluminum
extrusion. The aluminum extrusion has the advantages of
moderate price, light weight, good heat dissipation and higher
cost performance. The lamp source fixing device made of
metal material can also perform the heat dissipation function
when effectively fixing the LED light bar.

[0031] Said fin insertion holes 11 are in clearance fit with
said fins 21, and space for moving the fins 21 is reserved in
said fin insertion holes 11 in the direction facing the light
guide plate 4. Thus, when light guide plate is expanded with
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heat or is contracted with cold, the fins 21 can be moved
together with the lamp source fixing device 2 so that the LED
can be prevented from being extruded and damaged and the
heat dissipation effect can be enhanced.

[0032] Furthermore, the main body of said lamp source
fixing device 2 is fixedly connected with the bottom surface of
the light guide plate 4 which is arranged oppositely to the light
emergent surface; said lamp source fixing device 2 is pro-
vided with an extension part in the position corresponding to
the light emergent surface of the light guide plate 4; the
extension part of said lamp source fixing device 2 is fixedly
connected to the light emergent surface of the light guide
plate 4. The lamp source fixing device 2 can be connected
with the light guide plate 4 by the reflective double sided
adhesive tape 51 or other adhesive material; of course, the
lamp source fixing device 2 and the light guide plate 4 can be
fixed by screws, rivets and the like. The two surfaces are
reliably fixed, and the extension part of the lamp source fixing
device 2 is connected with the light emergent surface of the
light guide plate 4. Therefore, a relatively hermetic space is
formed between the lamp source fixing device 2 and the light
guide plate 4 so that the light of LED 32 is effectively prevent
from leaking, and the phenomenon of light leakage is
avoided.

[0033] The surface of said lamp source fixing device 2
which is in contact with the light guide plate 4 is provided
with a step notch which is used for butting the light incident
surface of the light guide plate 4. The lamp source fixing
device 2 is connected with the light guide plate 4 by the
reflective double sided adhesive tape 51 (or other adhesive
material), and the port of the surface of the lamp source fixing
device 2 which is in contact with the light guide plate 4 is
formed with a step notch. The distance between the light
guide plate 4 and the LED 32 light emergent surface is con-
trolled by the step notch; the light guide plate 4 is fixed into
the step notch of the lamp source fixing device 2; and the side
surface of the light guide plate 4 is in contact with the side
wall of the step notch of the lamp source fixing device 2 and
cannot be in contact with the LED 32 across the step notch.
Therefore, zero light coupling distance between the LED 32
light emergent surface and the light guide plate 4 is achieved,
and the pressure applied to the LED 32 light emergent surface
by the expansion and deformation of the light guide plate 4 is
not a concern.

[0034] Meanwhile, the LED 32 light bar is bonded or
attached to the lamp source fixing device 2. In order to ensure
that the incident light efficiency of the LED 32 is improved, a
fixed and appropriate light coupling distance must be kept
between the light emergent surface of the LED 32 and the
light incident surface of the light guide plate 4. However, the
LED 32 temperature is higher, the light guide plate 4 is easy
to be expanded with heat and deformed, so that the light
coupling distance is different from the initial set value to some
extent. The fins of the lamp source fixing device 2 and the
holes corresponding to fins in the containing groove 12 are
used for guiding. When the light guide plate 4 is expanded
with heat, the light guide plate 4 guides the force generated by
deformation to the lamp source fixing device 2 and is back-
wards moved together with the lamp source fixing device 2 in
the containing groove 12 so that the light guide plate 4 cannot
directly press the LED 32 surface. Thus, the fixed light cou-
pling distance between the light guide plate 4 and the LED 32
light emergent surface is accurately kept; when the tempera-
ture is reduced, the light guide plate 4 is restored to the
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original shape; the lamp source fixing device 2 is restored to
the original position together with the light guide plate 4; and
the fixed light coupling distance is still kept. The light cou-
pling distance even can be zero, and the risk that the LED 32
is crushed is not a concern.

[0035] Finally, the light guide plate 4 is even not machined;
the square light guide plate 4 is directly used for positioning;
and the machining cost is saved.

[0036] To sum up, the heat is dissipated to the air through
the contact convection of the fins 21 of the lamp source fixing
device 2 and air. Thus, the temperature of the whole back light
module of the present invention is effectively reduced, and the
service life of the LED 32 is extended; the stability of the light
coupling distance between the light emergent surface of the
LED 32 light source and the light incident surface of the light
guide plate 4 is improved, and the incident light efficiency is
increased; the margin space of the lamp source fixing device
2 can absorb the deformation because the light guide plate 4
is expanded with heat to prevent the light guide plate 4 from
being deformed; the light guide plate 4 is positioned without
cutting, and the machining cost of the light guide plate 4 is
saved.

[0037] The present invention is described in detail in accor-
dance with the above contents with the specific preferred
embodiments. However, this invention is not limited to the
specific embodiments. For the ordinary technical personnel
of'the technical field of the present invention, on the premise
of keeping the conception of the present invention, the tech-
nical personnel can also make simple deductions or replace-
ments, and all of which should be considered to belong to the
protection scope of the present invention.

We claim:

1. A light emitting diode (LED) back light module, com-
prising: a lamp source fixing device for fixing the LED light
bar; said lamp source fixing device is provided with multiple
fins.

2. The LED back light module of claim 1, wherein said
LED back light module also comprises a backplane for
arranging the lamp source fixing device; said backplane is
provided with fin insertion holes, and the fins are exposed
outside the LED back light module through the fin insertion
holes arranged in the backplane.

3. The LED back light module of claim 1, wherein said
LED back light module also comprises a backplane for
arranging the lamp source fixing device; said backplane is
provided with fin insertion holes; said fin insertion holes are
in clearance fit with said fins, and space for moving fins is
reserved in said fin insertion holes in the direction facing the
light guide plate.

4. The LED back light module of claim 1, wherein said
LED back light module also comprises a light guide plate
which is arranged oppositely to the LED light bar, and said
lamp source fixing device is fixedly connected with said light
guide plate.

5. The LED back light module of claim 4, wherein the
surface of said lamp source fixing device which is in contact
with the light guide plate is provided with a step notch which
is used for butting the light incident surface of the light guide
plate.

6. The LED back light module of claim 4, wherein the main
body of said lamp source fixing device is fixedly connected
with the bottom surface of the light guide plate which is
arranged oppositely to the light emergent surface; said lamp
source fixing device is provided with an extension part in the
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position corresponding to the light emergent surface of the
light guide plate; the extension part of said lamp source fixing
device is fixedly connected to the light emergent surface of
the light guide plate.

7. The LED back light module of claim 6, wherein the
surface of the extension part of said lamp source fixing device
which is in contact with the light guide plate is provided with
astep notch which is used for butting the light incident surface
of the light guide plate.

8. The LED back light module of claim 4, wherein said
light guide plate is fixedly connected with said lamp source
fixing device by the reflective double sided adhesive tape.

9. The LED back light module of claim 4, wherein said
backplane is provided with a containing groove; said lamp
source fixing device is arranged in said containing groove;
one side of said containing groove opposite to the LED of the
lamp source fixing device is provided with buffer material;
and said buffer material is in contact with the main body of
said lamp source fixing device.

10. A liquid crystal display (LCD) device comprises the
LED back light module of claim 1, wherein said LED back
light module comprises a lamp source fixing device for fixing
the LED light bar, and said lamp source fixing device is
provided with multiple fins.

11. The LCD device of claim 10, wherein said LED back
light module also comprises a backplane for arranging the
lamp source fixing device; said backplane is provided with fin
insertion holes, and the fins are exposed outside the LED back
light module through the fin insertion holes arranged in the
backplane.

12. The LCD device of claim 10, wherein said LED back
light module also comprises a backplane for arranging the
lamp source fixing device; said backplane is provided with fin
insertion holes; said fin insertion holes are in clearance fit
with said fins, and space for moving fins is reserved in said fin
insertion holes in the direction facing the light guide plate.
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13. The LCD device of claim 10, wherein said LED back
light module also comprises a light guide plate which is
arranged oppositely to the LED light bar, and said lamp
source fixing device is fixedly connected with said light guide
plate.

14. The LCD device of claim 13, wherein the surface of
said lamp source fixing device which is in contact with the
light guide plate is provided with a step notch which is used
for butting the light incident surface of the light guide plate.

15. The LCD device of claim 13, the main body of said
lamp source fixing device is fixedly connected with the bot-
tom surface of the light guide plate which is arranged oppo-
sitely to the light emergent surface; said lamp source fixing
device is provided with an extension part in the position
corresponding to the light emergent surface of the light guide
plate; the extension part of said lamp source fixing device is
fixedly connected to the light emergent surface of the light
guide plate.

16. The LCD device of claim 15, wherein the surface of the
extension part of said lamp source fixing device which is in
contact with the light guide plate is provided with a step notch
which is used for butting the light incident surface of the light
guide plate.

17. The LCD device of claim 13, wherein said light guide
plate is fixedly connected with said lamp source fixing device
by the reflective double sided adhesive tape.

18. The LCD device of claim 13, wherein said backplane is
provided with a containing groove; said lamp source fixing
device is arranged in said containing groove; one side of said
containing groove opposite to the LED of the lamp source
fixing device is provided with buffer material; and said buffer
material is in contact with the main body of said lamp source
fixing device.
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