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OUTER FRAME OF DISPLAY DEVICE,
BACKLIGHT MODULE AND LCD DEVICE

TECHNICAL FIELD

The invention relates to the field of liquid crystal displays
(LCDs), and more particularly to an outer frame of a display
device, a backlight module and an LCD device.

BACKGROUND

As akey component ofan LCD device, a backlight module
is mainly used for providing sufficient brightness and uni-
formly distributed light sources, to enable an LCD panel to
normally display images.

A light source of the backlight module is provided by a
light source arranged in the module. Take an light emitting
diode (LED) light source as an example, the LED light source
is provided with multiple LEDs, and the performance and
service condition of the LEDs are affected by various factors.
If one or more LEDs of the backlight module cannot emit
light because of failure during use, the display performance of
the LCD device will be affected, and the LCD device even
cannot display. FIG. 1 shows a backlight module of an LCD
device, including a backplane 100, a light source 140 fixed on
the side wall of the backplane 100, a reflector plate 110
arranged on the backplane 100, a light guide panel (LGP) 120
which is arranged on the reflector plate 110 and opposite to
the light source 140, a rubber frame 150 and an outer frame
200 which are arranged outside the backplane 100 and used
for pressing the LGP 120; an optical film 130 is arranged on
the light emitting surface of the LGP 120, and an LCD panel
300 is fixed above the backlight module by components
including the rubber frame 150, the outer frame 200 and the
like. FIG. 2 shows an LCD module comprising the backlight
module. If one or more LEDs of the light source 140 of the
backlight module are damaged, when repairing the damaged
LED(s), the backlight module needs to be removed in
sequence, and the front frame 200, the LCD panel 300, the
rubber frame 150, the optical film 130, the LGP 120, the
reflector plate 110 and the like need to be removed, thus, the
process is complicated. Furthermore, vulnerable components
such as the LCD panel 300, the optical film 130 and the like
may be easily damaged in the process of removal or assembly,
and positioning error may be caused in the process of repeated
removal or assembly. For example, if positioning error is
generated in the LGP 120 and the light source 140 in the
process of removal or assembly, the display quality of the
repaired LCD device will be affected. In addition, when
assembling the light source 140, the assembling operation is
required to be performed on the side wall of the backplane
100, and the assembling process is inconvenient, thereby
resulting in complicated assembling action, and then affect-
ing the assembling efficiency of the backlight module.

U.S. Pat. Pub. No. US2007/0263347 discloses a method
for assembling an LCD panel, and discloses an outer frame.
As shown in FIG. 3, the periphery of an outer frame 200 is
provided with side walls to form a closed surrounding struc-
ture, and components including an LCD panel, an LGP and
the like are arranged under the outer frame 200 in sequence.
Therefore, if the light source of the backlight module is
assembled or removed, the process is also complicated as that
of the aforementioned method. The assembly or removal of
the light source seriously affects the production efficiency
and stability of the LCD device.
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2
SUMMARY

In view of the above-described problems, the aim of the
invention is to provide an outer frame of a display device, a
backlight module and an LCD device capable of conveniently
replacing light source.

The aim of the invention is achieved by the following
technical scheme.

An outer frame of an LCD device comprises at least two
sections, wherein the sections comprise a mounting section
for arranging the light source of the backlight module.

Preferably, the four edge sections of the outer frame
respectively comprise a top section, a bottom section and two
side sections which are independent; the mounting section is
any edge section of the outer frame. The four edge sections
can be formed by cutting the same strip-shaped original work-
blanks. Thus, the production efficiency of the outer frame can
be increased, and complicated molds are not needed, thereby
saving the production cost.

Preferably, the four edge sections of the outer frame
respectively comprise a mounting section, and a combining
section; the combining section comprises three integratedly
molded edge sections of the outer frame; and the mounting
section is any section of the top section, the bottom section
and the two side sections of the outer frame. Thus, the number
of the sections is reduced, thereby facilitating the assembling
of the outer frame, and increasing the assembling efficiency.

Preferably, the four edges section of the outer frame
respectively comprise a mounting section, and a positioning
section; the mounting section comprises three integratedly
molded edge sections of the outer frame. The main aim of
such arranging mode is to facilitate positioning and assem-
bling. Because the light source is required to be accurately
positioned, the mounting section comprising the three edge
sections is beneficial to the positioning of the light source.

A backlight module of a display device comprises a light
source, and an outer frame mentioned above; the light source
is fixed on the mounting section of the outer frame.

Preferably, the backlight module comprises a backplane,
and a rubber frame; the backplane and the rubber frame are
provided with a receiving structure for receiving the light
source. Thus, the light source can be accurately arranged on
the outer frame.

Preferably, the receiving structure is a through hole
arranged in the backplane and the rubber frame correspond-
ing to the light source. Thus, the light source is conveniently
arranged and positioned, and the strength of the backplane
and the rubber frame is prevented from being greatly
changed.

Preferably, the light source is fixed on a strip-shaped
mounting strip, the mounting strip is provided with an insert
hole in the position corresponding to the through hole, and the
mounting strip is arranged and fixed in the insert hole. By
using the strip, the assembling speed of the light source can be
improved, and the production efficiency can be improved.

Preferably, the mounting strip is made of material with
good heat dissipation effect. Because the mounting strip is
closely attached to the light source, the mounting strip is used
as a heat sink to provide a heat dissipation path, thereby
improving the heat dissipation efficiency of the backlight
module.

An LCD device comprises a backlight module mentioned
above.

In the invention, because the outer frame of the backlight
module is divided into multiple sections, and one of the sec-
tions is used as a mounting section for arranging the light
source. The light source is arranged on the mounting section
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of the outer frame when being assembled, the required assem-
bling action is simple in the assembling process, and the
assembling of the light source is completed when the outer
frame is assembled; thus, the step of assembling the light
source on the backplane or aluminum extrusion is omitted,
and the assembling technology is simplified. In addition,
when replacing the light source of the backlight module, only
the mounting section of the outer frame is removed, and then
the light source is replaced on the outer frame without remov-
ing components such as the LCD panel, the optical film, the
LGP, etc. Thus, most components of the backlight module are
exposed into air because many components are removed,
causing dust to enter inside the backlight module to affect the
optical performance of the backlight module can be avoided,
the replacement process of the light source can be simplified,
and the stability of the LCD device can be increased.

BRIEF DESCRIPTION OF FIGURES

FIG. 1is asimplified structure diagram of one conventional
backlight module;

FIG. 2 is a simplified structure diagram of the removal and
the assembly of a conventional LCD device;

FIG. 3 is a simplified structure diagram of an outer frame of
another conventional backlight module;

FIG. 4 is a simplified structure diagram of an outer frame of
a first example of the invention;

FIG. 5is a simplified structure diagram of an outer frame of
a second example of the invention;

FIG. 6 is a simplified structure diagram of an outer frame of
a third example of the invention,

FIG. 7 is a simplified structure diagram of a backlight
module of a fourth example of the invention;

FIG. 8 1s a simplified structure diagram of a backlight
module of a fifth example of the invention;

FIG. 9 1s a simplified structure diagram of a backlight
module of a sixth example of the invention; and

FIG. 10 is a schematic diagram of A values of a fourth
example, afifth example and a sixth example of the invention.

LEGENDS

100. backplane; 110. reflector plate; 120. LGP; 130. optical
film; 140. light source; 150. rubber frame; 170. support piece;
180. air cavity; 190. heat conducting plate; 141. LED; 142.
PCB; 151. inner edge; 210. lug boss; 212 mounting strip; 200.
outer frame; 201. mounting section; 202. side section; 203.
top section; 204. bottom section; 205. combining section;
206. positioning section.

DETAILED DESCRIPTION

The invention will further be described in detail in accor-
dance with the figures and the preferred examples.

FIGS. 4-6 show an outer frame of an LCD device of the
invention, comprising a mounting section 201, and other sec-
tions; the mounting section 201 is used for arranging the light
source of the backlight module, and the mounting section 201
is an independent section. Thus, the light source is arranged
on the mounting section 201 of the outer frame when being
assembled, the required assembling action is simple in the
assembling process, and the assembling of the light source is
completed when the outer frame is assembled; thus, the step
of assembling the light source on the backplane or aluminum
extrusion is omitted, and the assembling technology is sim-
plified. In addition, when replacing the light source of the
backlight module, only the mounting section of the outer
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frame is removed, and then the light source is replaced on the
outer frame without removing components such as the LCD
panel, the optical film, the LGP, etc. Thus, most components
of the backlight module are exposed into air because many
components are removed, causing dust to enter inside the
backlight module to affect the optical performance of the
backlight module can be avoided, the replacement process of
the light source can be simplified, and the stability ofthe LCD
device can be increased.

The following examples are several preferred examples of
the invention.

Example 1

FIG. 4 shows a first example of the invention. As shown in
the Figure, the outer frame 200 is of a square structure, and is
divided into four sections comprising a mounting section 201,
a top section 203, a bottom section 204, and a side section
202; the mounting section 201 is used for arranging the light
source of the backlight module, and the four sections respec-
tively form the four edge section of the outer frame 200. As
shown in the Figure, all the four sections are straight sections,
and can be formed by cutting the same strip-shaped original
workblanks. Thus, the production efficiency of the outer
frame 200 can be increased, and complicated molds are not
needed, thereby saving the production cost.

In the example, because the light source is arranged on the
mounting section 201, the mounting section 201 can be made
of material with good heat dissipation effect such as alumi-
num material, copper material, etc. to increase heat dissipa-
tion efficiency.

Example 2

FIG. 5 shows a second example of the invention, and the
second example is different from the first example in that: the
outer frame 200 is divided into two sections comprising a
mounting section 201 and a combining section 205; the
mounting section 201 forms one edge section of the outer
frame 200, and the combining section 205 is combined by the
other three edge sections of the outer frame. Thus, the number
of the sections is reduced, thereby facilitating the assembling
of the outer frame 200, and increasing the assembling effi-
ciency.

Example 3

FIG. 6 shows a third example of the invention, and the third
example is different from the first example in that: the outer
frame 200 is also divided into two sections; however, the third
example is different from the second example in that: the
mounting section 201 is combined by three edge sections of
the outer frame 200, and the positioning section 206 is the rest
edge section of the outer frame 200. The main aim of such
arranging mode is to facilitate positioning and assembling.
Because the light source is required to be accurately posi-
tioned, the mounting section 201 combined by the three edge
sections is beneficial to the positioning of the light source.

Example 4

FIG. 7 shows a fourth example of the invention. The back-
light module of the LCD device comprises a backplane 100,
a reflector plate 110 arranged on the backplane 100, an LGP
120 which is arranged on the reflector plate 110 and opposite
to a lightbar 140, and a rubber frame 150 and an outer frame
which are arranged outside the backplane 100 and used for
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pressing the LGP 120; an optical film 130 is arranged on the
light emitting surface of the LGP 120, and an LCD panel 300
is fixed above the backlight module by components compris-
ing the rubber frame 150, the outer frame and the like; the
outer frame of the example is any of the outer frames of the
first example, the second example and the third example. The
light source is arranged on the mounting section 201 of the
outer frame, the rubber frame 150 and the backplane 100 are
provided with a receiving structure for receiving the light
source 140 in the position corresponding to the light source
140. For example, the side walls of the rubber frame 150 and
the backplane 100 can be provided with a notch in accordance
with the set position of the light source 140. In the example,
to prevent the strength of the rubber frame 150 and the back-
plane 100 from being strongly affected, the receiving struc-
ture is set into a through hole to form a depression extending
to the outside of the backlight module in the position corre-
sponding to the light source 140, to enable the distance
between the light source and an inner edge 151 of the rubber
frame 150 to be added; thus, the A value is added, the optical
quality of the backlight module is increased, and the hotspot
of the LCD device is removed. Suppose the thickness of the
LED 141 is dl, the thickness of the PCB 142 is d2, the
thickness of the side wall of the backplane 100 is d3, and the
thickness of the side wall of the rubber frame 150 is d4,
compared with the conventional backlight module shown in
FIG. 1, the A value in the example is added about S1=S1-
S0=d3+d4; thus, the A value S1 in the example is added about
d3+d4 relative to the A value SO of the conventional backlight
module shown in FIG. 1. Therefore, because the A value S1 is
added, dark zones occur outside the active area (AA area) of
the LCD device shown in FIG. 10, thereby increasing the
optical quality of the backlight module and the display effect
of the LCD device.

In the example, because the light source 140 is directly
arranged on the mounting section 201 of the outer frame, the
mounting section 201 of the outer frame can be made of
material with good heat dissipation effect such as aluminum
material or other material to increase the heat dissipation
efficiency of the backlight module.

Example 5

FIG. 8 shows a fifth example of the invention, and the fifth
example is different from the fourth example in that: in the
example, the mounting section 201 of the outer frame is
provided with a lug boss 210 extending to the inside of the
backlight module in the position corresponding to the light
source, and the lug boss 210 corresponds to the depression
formed by the through hole of the backplane 100 and the
rubber frame 150; the aim is to facilitate positioning when
assembling the backlight module, and increase the assem-
bling accuracy and efficiency. As shown in FIG. 8, the A value
S2 of the backlight module of the example is added about
S2=52-50=d1+d2 relative to the A value SO of the conven-
tional backlight module shown in FIG. 1. Similarly, in this
case, as shown in FIG. 10, dark zones formed between every
two LEDs of the light source 140 occur outside the active area
(AA area) of the LCD device, thereby increasing the optical
quality of the backlight module and the display effect of the
LCD device.

Similarly, because the light source 140 is arranged on the
mounting section 201 of the outer frame, the mounting sec-
tion 201 can be made of material with good heat dissipation
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6

effect such as aluminum material or other material to increase
the heat dissipation efficiency of the backlight module.

Example 6

FIG. 9 shows a sixth example of the invention, and the sixth
example is different from the fourth example and the fifth
examplein that: the light source 140 of the example is further
provided with a mounting strip 212, and the mounting strip
212 is fixed on the back of the light source 140 when manu-
facturing the light source 140. Correspondingly, the mount-
ing section 201 is provided with an insert hole in the position
corresponding to the light source 140, and the mounting strip
212 of the light source 140 is directly inserted in the insert
hole in the mounting section 201 of the outer frame when
assembling the light source 140. The assembling process is
convenient and quick, being beneficial to increase the assem-
bling efficiency of the backlight module.

In addition, in the example, because the mounting strip 212
is attached to the back of the light source 140, if the mounting
strip 212 is made of material with good heat dissipation effect,
the heat of the light source 140 can be dissipated out in time,
and the heat dissipation efficiency of the backlight module
can be increased.

The invention is described in detail in accordance with the
above contents with the specific preferred examples. How-
ever, this invention is not limited to the specific examples. For
the ordinary technical personnel of the technical field of the
invention, on the premise of keeping the conception of the
invention, the technical personnel can also make simple
deductions or replacements, and all of which should be con-
sidered to belong to the protection scope of the invention.

I claim:

1. An LCD device, comprising: a light source, and an outer
frame; wherein said outer frame comprises at least two sec-
tions; said sections comprise a mounting section for arrang-
ing the light source of a backlight module of a display device;
said light source is fixed on the mounting section of said outer
frame, wherein the outer frame comprises four edge sections,
three of the edge sections are integrally formed to form a
combining section independent from the mounting section,
and the rest one edge section of the outer frame is the mount-
ing section;

wherein said backlight module comprises a backplane, and

arubber frame; said backplane and the rubber frame are
provided with a receiving structure for receiving said
light source;

wherein said receiving structure is a through hole arranged

in said backplane and said rubber frame corresponding
to said light source;

wherein said light source is fixed on a strip-shaped mount-

ing strip, said mounting section is provided with an
insert hole in a position corresponding to said through
hole, and said mounting strip is arranged in said insert
hole.

2. The LCD device of claim 1, wherein said four edge
sections comprise a top section, a bottom section and two side
sections; said mounting section is any edge section of said top
section, the bottom section and the two side sections, and the
other three edge sections are integrally formed to form the
combining section.

3. The LCD device of claim 1, wherein said is made of
material with good heat dissipation effect.

4. The LCD device of claim 1, wherein the mounting sec-
tion of the outer frame is provided with a lug boss extending
to an inside of the backlight module in a position correspond-
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ing to the light source, and the lug boss corresponds to a
depression formed by the through hole of the backplane and
the rubber frame.
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