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light module described above is also disclosed in the present
disclosure.
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BACKLIGHT MODULE AND LIQUID
CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present disclosure generally relates to the tech-
nical field of flat panel display devices, and more particularly,
to a backlight module and a liquid crystal display (LCD)
device using the backlight module.

BACKGROUND OF THE INVENTION

[0002] In conventional backlight modules of liquid crystal
display (LCD) devices, printed circuit boards (PCBs) are
fixed by screws, and supporting posts are used to abut against
reflective sheets and support diffuser plates. However, assem-
bling a backlight module in this way requires a large number
of screws and consumes much labor and metal materials;
furthermore, because of the small areas of the screws and the
supporting posts, the stressed surface areas are also small,
which tends to cause protruding or warping of the PCB.
[0003] Inbacklight modules of prior art, the screws and the
supporting posts may cause protruding or warping of the
reflective sheet and the PCB, which tends to cause deforma-
tion of the backplate of the backlight module due to a non-
uniform force distribution. Moreover, in the conventional
backlight modules, an end of each supporting post protrudes
out of the backplate, which is unfavorable for achieving an
aesthetic appearance.

SUMMARY OF THE INVENTION

[0004] A primary objective of the present disclosure is to
provide a backlight module and a liquid crystal display (LCD)
device which can solve the problem with the conventional
backlight modules that the screws and the supporting posts
tend to cause deformation of the PCBs and the reflective
sheets. According to the backlight module and the LCD
device of the present disclosure, the PCB and the reflective
sheet of the backlight module can be effectively protected
from deformation and, meanwhile, the diffuser plate can be
supported.

[0005] To achieve this objective, the present disclosure pro-
vides a backlight module, comprising a reflective sheet, a
printed circuit board (PCB), a diffuser plate and a supporting
structure. The reflective sheet is attached onto the PCB, and
the supporting structure is located between the diffuser plate
and the reflective sheet. The supporting structure comprises a
body portion and a supporting portion, and the PCB com-
prises an adapter member. An end of the body portion abuts
against the diffuser plate, the other end of the body portion is
provided with a plurality of fixing pins and is snap-fitted with
the adapter member, and the supporting portion is provided
with a plurality of assembling pins penetrating through the
reflective sheet.

[0006] As a further improvement of the backlight module,
the supporting portion is fitted over the body portion.

[0007] As a further improvement of the backlight module,
the backlight module further comprises a fixing hole for
receiving the adapter member.

[0008] As a further improvement of the backlight module,
the adapter member comprises a plurality of guiding grooves
having a guiding direction parallel with an axis of the fixing
hole, the number of the guiding grooves corresponds to the
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number of the fixing pins, the guiding grooves mate with the
fixing pins respectively, and the adapter member is adapted to
receive the fixing pins.

[0009] As a further improvement of the backlight module,
the adapter member further comprises a plurality of snap-
fitting holes each having an opening direction orthogonal to
the guiding direction of the guiding grooves, the fixing pins
comprise a plurality of snap-fitting elements to be snap-fitted
with the snap-fitting holes, and the number of the snap-fitting
holes corresponds to the number of the snap-fitting elements.
[0010] As a further improvement of the backlight module,
the backlight module further comprises a backplate, wherein
the fixing hole extends through the reflective sheet, the PCB
and the backplate, and the adapter member penetrates through
the reflective sheet, the PCB and the backplate.

[0011] As a further improvement of the backlight module,
the supporting portion further comprises a cap-shaped base
abutting against the reflective sheet, and the plurality of
assembling pins penetrate through the reflective sheet and the
PCB to abut against the backplate.

[0012] As a further improvement of the backlight module,
the adapter member further comprises a base plate having a
first bottom surface, and the backplate has a second bottom
surface flush with the first bottom surface.

[0013] To achieve the aforesaid objective, the present dis-
closure provides also a backlight module, comprising a
reflective sheet, a PCB, a diffuser plate and a supporting
structure. The reflective sheet is attached onto the PCB, and
the supporting structure is located between the diffuser plate
and the reflective sheet. The PCB comprises an adapter mem-
ber. An end of the supporting structure abuts against the
diffuser plate, the other end of the supporting structure abuts
against the reflective sheet, and a middle portion of the sup-
porting structure is snap-fitted with the adapter member.
[0014] As a further improvement of the backlight module,
the supporting structure further comprises a rod-shaped body
and a round-table structure fixed to each other, an end of the
rod-shaped body abuts against the diffuser plate and the other
end of the rod-shaped body is snap-fitted with the adapter
member, and the round-table structure abuts against the
reflective sheet.

[0015] To achieve the aforesaid objective, the present dis-
closure further provides a liquid crystal display (LCD)
device, comprising a liquid crystal panel and a backlight
module. The backlight module comprises a reflective sheet, a
PCB, a diffuser plate and a supporting structure. The liquid
crystal panel is attached onto the backlight module, the reflec-
tive sheet is attached onto the PCB, and the supporting struc-
ture is located between the diffuser plate and the reflective
sheet. The supporting structure comprises a body portion and
a supporting portion, and the PCB comprises an adapter
member. An end of the body portion abuts against the diffuser
plate, the other end of the body portion is provided with a
plurality of fixing pins and is snap-fitted with the adapter
member, and the supporting portion is provided with a plu-
rality of assembling pins penetrating through the reflective
sheet.

[0016] As a further improvement of the LCD, the support-
ing portion is fitted over the body portion.

[0017] As afurther improvement of the LCD, the backlight
module further comprises a fixing hole for receiving the
adapter member.

[0018] As a further improvement of the LCD, the adapter
member comprises a plurality of guiding grooves having a
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guiding direction parallel with an axis of the fixing hole, the
number of the guiding grooves corresponds to the number of
the fixing pins, the guiding grooves mate with the fixing pins
respectively, and the adapter member is adapted to receive the
fixing pins.

[0019] As a further improvement of the LCD, the adapter
member further comprises a plurality of snap-fitting holes
each having an opening direction orthogonal to the guiding
direction of the guiding grooves, the fixing pins comprise a
plurality of snap-fitting elements to be snap-fitted with the
snap-fitting holes, and the number of the snap-fitting holes
corresponds to the number of the snap-fitting elements.
[0020] As a further improvement of the LCD, the backlight
module further comprises a backplate, the fixing hole pen-
etrates through the reflective sheet, the PCB and the back-
plate, and the adapter member extends through the reflective
sheet, the PCB and the backplate.

[0021] As a further improvement of the LCD, the support-
ing portion further comprises a cap-shaped base abutting
against the reflective sheet, and the plurality of assembling
pins penetrate through the reflective sheet and the PCB to abut
against the backplate.

[0022] As a further improvement of the LCD, the adapter
member further comprises a base plate having a first bottom
surface, and the backplate has a second bottom surface flush
with the first bottom surface.

[0023] As a further improvement of the LCD, the snap-
fitting holes are disposed in tracks of the guiding grooves.
[0024] As a further improvement of the LCD, the fixing
pins and the assembling pins are located at a same side of the
base.

[0025] The present disclosure has the following benefits:
by using an adapter member and a supporting structure in the
backlight module and by disposing a plurality of fixing pins
abutting against the adapter member and a plurality of assem-
bling pins in the supporting structure, the supporting structure
can make contact with the reflective sheet in a large area and
the assembling pins can abut against the backplate to stably
support the diffuser plate.

[0026] In the supporting structure of the backlight module
of the present disclosure, the base of a cap-shaped form is
used to abut against the reflective sheet, and the plurality of
assembling pins are used together to abut against the back-
plate; meanwhile, the adapter member is used to fix the fixing
pins. Thereby, the force applied on the reflective sheet, the
PCB and the backplate can be uniformly distributed to pre-
vent deformation of the PCB and the backplate due to non-
uniform distribution of the force. Moreover, because the first
bottom surface of the adapter member is flush with the second
bottom surface of the backplate, the second bottom surface of
the backplate can be kept flat and aesthetic.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The components in the drawings are not necessarily
drawn to scale, the emphasis instead being placed upon
clearly illustrating the principles of at least one embodiment
of the present disclosure. In the drawings, like reference
numerals designate corresponding parts throughout various
views, and all the views are schematic.

[0028] FIG.11is aschematic perspective view ofa preferred
embodiment of a backlight module according to the present
disclosure.
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[0029] FIG. 2 is a schematic enlarged view of a supporting
structure of the backlight module shown in FIG. 1 in an
upside-down state.

[0030] FIG. 3 is a schematic enlarged view of an adapter
member of the backlight module shown in FIG. 1.

[0031] FIG. 4 is a schematic structural view of the
assembled backlight module shown in

[0032] FIG.1.

[0033] FIG. 5 is a schematic partial cross-sectional view of
the backlight module of FIG. 4 taken along a line V-V.

DETAILED DESCRIPTION OF THE INVENTION

[0034] The present disclosure is more particularly
described in the following examples that are intended as
illustrative only since numerous modifications and variations
therein will be apparent to those skilled in the art. Various
embodiments of the disclosure are now described in detail.
Referring to the drawings, like numbers indicate like parts
throughout the views. As used in the description herein and
throughout the claims that follow, the meaning of “a,” “an,”
and “the” includes plural reference unless the context clearly
dictates otherwise. Also, as used in the description herein and
throughout the claims that follow, the meaning of “in”
includes “in” and “on” unless the context clearly dictates
otherwise.

[0035] Referring to FIG. 1 to FIG. 3 together, FIG. 1 is a
schematic perspective view of a preferred embodiment of a
backlight module according to the present disclosure, FIG. 2
is a schematic enlarged view of a supporting structure of the
backlight module shown in FIG. 1 in an upside-down state,
and FIG. 3 is a schematic enlarged view of an adapter member
of the backlight module shown in FIG. 1.

[0036] The backlight module (not labeled) of this embodi-
ment comprises a reflective sheet 10, a printed circuit board
(PCB) 11, a diffuser plate 12, a backplate 13, a supporting
structure 21 and a plurality of light emitting diodes (LEDs)
17.

[0037] The reflective sheet 10 is attached onto the PCB 11,
the PCB 11 is disposed between the reflective sheet 10 and the
backplate 13, and the backplate 13 is attached onto the PCB
11 at a side opposite to the reflective sheet 10.

[0038] The backlight module further comprises a through-
hole penetrating through the reflective sheet 10, the PCB 11
and the backplate 13 for fixing the supporting structure 21 in
this embodiment. Hereinbelow, for ease of understanding,
this through-hole is termed as a fixing hole in terms of its
function. The reflective sheet 10 comprises four upper assem-
bling holes 15, and the PCB 11 comprises four lower assem-
bling holes 16. The four upper assembling holes 15 and the
four lower assembling holes 16 are disposed corresponding to
each other to form four through-holes for assembling pur-
pose. Hereinbelow, for ease of understanding, the four
through-holes are termed as four assembling holes in terms of
their functions. The four assembling holes are uniformly dis-
tributed around the fixing hole.

[0039] The PCB 11 further comprises an adapter member
22 to be received in the fixing hole. The adapter member 22
penetrates through the reflective sheet 10, the PCB 11 and the
backplate 13. The supporting structure 21 and the adapter
member 22 form a support 14 together.

[0040] The adapter member 22 comprises a sidewall 220, a
plurality of snap-fitting holes 221, a plurality of guiding
grooves 222 and a base plate 223. The sidewall 220 is of a
cylindrical form, and a blind hole (not labeled) is formed by
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the sidewall 220 and the base plate 223 together. The plurality
of guiding grooves 222 are formed on the sidewall 220 inside
the blind hole, and the plurality of snap-fitting holes 221 are
disposed in tracks of the guiding grooves 222. The plurality of
guiding grooves 222 have a guiding direction (the guiding
direction refers to an opening direction of the tracks) parallel
to an axis of the fixing hole. An opening direction of each of
the snap-fitting holes 221 is orthogonal to the guiding direc-
tion of the guiding grooves 222, and the snap-fitting holes 221
are corresponding to the guiding grooves 222 one by one.
[0041] The supporting structure 21, which is disposed
between the diffuser plate 12 and the reflective sheet 10,
comprises a body portion 200 and a supporting portion 210.
The supporting portion 210 is fitted over and formed inte-
grally with the body portion 200.

[0042] The body portion 200 comprises a bar-shaped end
(not labeled), a plurality of snap-fitting elements 201 and a
plurality of fixing pins 202. The bar-shaped end is located at
one side of the supporting portion 210, and the snap-fitting
elements 201 and the plurality of fixing pins 202 are located
at the other side of the supporting portion 210. The plurality
of fixing pins 202 are extensions of the bar-shaped end, and
the snap-fitting elements 201 are disposed on cambered sur-
faces of the fixing pins 202. In this embodiment, the bar-
shaped end is of a cylindrical form and an end of the bar-
shaped end that abuts against the diffuser plate 12 is a
cambered surface. The cambered surface is adapted to buffer
collisions and squeezing forces from the diffuser plate 12,
which is favorable for maintaining the flatness of the diffuser
plate 12.

[0043] The supporting portion 210 comprises a base (not
labeled) and four assembling pins 211 extending from the
base. The base is of a cap-shaped structure, and abuts against
the reflective sheet 10 when being assembled. In the embodi-
ment of the present disclosure, the four assembling holes
receive the four assembling pins 211 respectively, and the
four assembling pins 211 penetrate through the reflective
sheet 10 and the PCB 11 to abut against the backplate 13.
[0044] Inapreferred embodiment of the present disclosure,
the body portion 200 is rod-shaped, and an end of the body
portion 200 that abuts against the diffuser plate 12 is of a
dome structure, which is favorable for buffering the force
applied thereon. The base of the supporting portion 210 is
cap-shaped, which can also be a disk-shaped, together with
the assembling pins 211 to form a round-table structure; i.e.,
the assembling pins 211 act as legs of the round-table struc-
ture. Of course, as will be appreciated by those skilled in the
art, this may also be slightly modified depending on practical
needs.

[0045] Inthis embodiment, the fixing pins 202 and the four
assembling pins 211 are located at a same side of the base.
[0046] The LEDs 17 are disposed on the PCB 11 and pen-
etrate through the reflective sheet 10. The LEDs 17 are elec-
trically connected to the PCB 11.

[0047] Referringto FIG.4 and FIG. 5, FIG. 4 is a schematic
structural view of the assembled backlight module shown in
FIG. 1, and FIG. § is a schematic partial cross-sectional view
of the backlight module of FIG. 4 taken along a line V-V.
[0048] Firstly, the reflective sheet 10 is attached onto the
PCB 11 in such a way that the four upper assembling holes 15
of the reflective sheet 10 are aligned with the four lower
assembling holes 16 of the PCB 11 to form the four assem-
bling holes, and the PCB 11 with the reflective sheet 10
attached thereon is attached onto the backplate 13. As
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described above, the fixing hole penetrates through the reflec-
tive sheet 10, the PCB 11 and the backplate 13.

[0049] Then, the adapter member 22 is pressed into and
completely received in the fixing hole, and the base plate 223
is parallel with the backplate 13. Further, the base plate 223
comprises a first bottom surface 2230 formed by an outer
surface of the base plate 223, and the backplate 13 comprises
a second bottom surface 130. The first bottom surface 2230 is
disposed flush with the second bottom surface 130 so that the
base plate 223 lies in the same plane as the backplate 13.

[0050] The four assembling pins 211 of the supporting
structure 21 are aligned with the four assembling holes and
the fixing pins 202 are aligned with the fixing hole. Then, the
adapter member 22 is rotated to have the fixing pins 202
further aligned with the guiding grooves 222.

[0051] Next, the four assembling pins 211 are pressed into
the four assembling holes, and correspondingly, the fixing
pins 202 are pressed into the fixing hole. Further, the fixing
pins 202 are pressed into the guiding grooves 222. And the
fixing pins 202 are mated with the guiding grooves 222 and
are received in the blind hole of the adapter member 22.

[0052] During the pressing process described above, the
snap-fitting elements 201 of the fixing pins 202 are deformed
under pressure so that, when the fixing pins 202 are pressed to
a specified position, the snap-fitting elements 201 are snap-
fitted into the snap-fitting holes 221. And an end surface of
each of the fixing pins 202 abuts against the base plate 223. In
this way, the supporting structure 21 is fixed in the fixing hole.

[0053] Next, the diffuser plate 12 is disposed to abut on the
cambered end surface of the bar-shaped end of the supporting
structure 21.

[0054] In this embodiment of the present disclosure, the
number of the assembling holes is four; however, the number
of the assembling holes is not particularly limited, and there
may also be two, three, or five or more assembling holes
distributed uniformly around the fixing hole. Correspond-
ingly, the number of the assembling pins 211, which corre-
sponds to that of the assembling holes, is not particularly
limited. Likewise, the number of the fixing pins 202 is not
particularly limited, and may be two or more; for example,
when the number of the fixing pins 202 is two, the two fixing
pins 202 may be formed by cutting a hollow cylinder in such
away that the two fixing pins 202 are axisymmetric with each
other. Additionally, the snap-fitting elements 201 are dis-
posed on exterior surfaces of the fixing pins 202, a number of
the snap-fitting elements 201 corresponds to that of the snap-
fitting holes 221.

[0055] Through the assembling process described above, a
backlight module of the present disclosure is formed. In the
supporting structure 21 of the backlight module of the present
disclosure, the base of a cap-shaped form is used to abut
against the reflective sheet 10, and a plurality of assembling
pins 211 are used together to abut against the backplate 13;
meanwhile, the adapter member 22 is used to fix the fixing
pins 202. Thereby, the force applied on the reflective sheet 10,
the PCB 11 and the backplate 13 can be uniformly distributed
to prevent deformation of the PCB 11 due to non-uniform
distribution of the force. Moreover, because the adapter mem-
ber 22 is completely received into the fixing hole with the first
bottom surface 2230 of the adapter member 22 being flush
with the second bottom surface 130 of the backplate 13, the
backplate 13 of the backlight module can be kept flat and
aesthetic.
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[0056] The present disclosure also provides a liquid crystal
display (LCD) device, which comprises a liquid crystal panel
and the backlight module described above. The liquid crystal
panel is attached onto the diffuser plate 12 at a side opposite
to the supporting structure 12.

[0057] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present disclosure without departing from the
scope or spirit of the disclosure. In view of the foregoing, it is
intended that the present disclosure cover modifications and
variations of this disclosure provided they fall within the
scope of the following claims and their equivalents.

What is claimed is:

1. A backlight module, comprising a reflective sheet, a
printed circuit board (PCB), a diffuser plate and a supporting
structure, wherein the reflective sheet is attached onto the
PCB, the supporting structure is located between the diffuser
plate and the reflective sheet, the supporting structure com-
prises a body portion and a supporting portion, the PCB
comprises an adapter member, an end of the body portion
abuts against the diffuser plate, the other end of the body
portion is provided with a plurality of fixing pins and are
snap-fitted with the adapter member, and the supporting por-
tion is provided with a plurality of assembling pins penetrat-
ing through the reflective sheet.

2. The backlight module of claim 1, wherein the supporting
portion is fitted over the body portion.

3. The backlight module of claim 1, further comprising a
fixing hole for receiving the adapter member.

4. The backlight module of claim 3, wherein the adapter
member comprises a plurality of guiding grooves having a
guiding direction parallel with an axis of the fixing hole, the
number of the guiding grooves corresponds to the number of
the fixing pins, the guiding grooves mate with the fixing pins
respectively, and the adapter member is adapted to receive the
fixing pins.

5. The backlight module of claim 4, wherein the adapter
member further comprises a plurality of snap-fitting holes
each having an opening direction orthogonal to the guiding
direction of the guiding grooves, the fixing pins comprise a
plurality of snap-fitting elements to be snap-fitted with the
snap-fitting holes, and the number of the snap-fitting holes
corresponds to the number of the snap-fitting elements.

6. The backlight module of claim 3, further comprising a
backplate, wherein the fixing hole penetrates through the
reflective sheet, the PCB and the backplate, and the adapter
member penetrates through the reflective sheet, the PCB and
the backplate.

7. The backlight module of claim 6, wherein the supporting
portion further comprises a cap-shaped base abutting against
the reflective sheet, and the plurality of assembling pins pen-
etrate through the reflective sheet and the PCB to abut against
the backplate.

8. The backlight module of claim 6, wherein the adapter
member further comprises a base plate having a first bottom
surface, and the backplate has a second bottom surface flush
with the first bottom surface.

9. A backlight module, comprising a reflective sheet, a
printed circuit board (PCB), a diffuser plate and a supporting
structure, wherein the reflective sheet is attached onto the
PCB, the supporting structure is located between the diffuser
plate and the reflective sheet, the PCB comprises an adapter
member, an end of the supporting structure abuts against the
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diffuser plate, the other end of the supporting structure abuts
against the reflective sheet, and a middle portion of the sup-
porting structure is snap-fitted with the adapter member.

10. The backlight module of claim 9, wherein the support-
ing structure further comprises a rod-shaped body and a
round-table structure fixed to each other, an end of the rod-
shaped body abuts against the diffuser plate and the other end
of the rod-shaped body is snap-fitted with the adapter mem-
ber, and the round-table structure abuts against the reflective
sheet.

11. A liquid crystal display (LCD) device, comprising a
liquid crystal panel and a backlight module, wherein the
backlight module comprises a reflective sheet, a printed cir-
cuit board (PCB), a diffuser plate and a supporting structure,
the liquid crystal panel is attached onto the backlight module,
the reflective sheet is attached onto the PCB, the supporting
structure is located between the diffuser plate and the reflec-
tive sheet, the supporting structure comprises a body portion
and a supporting portion, the PCB comprises an adapter
member, an end of the body portion abuts against the diffuser
plate, the other end of the body portion is provided with a
plurality of fixing pins and are snap-fitted with the adapter
member, and the supporting portion is provided with a plu-
rality of assembling pins penetrating through the reflective
sheet.

12. The LCD device of claim 11, wherein the supporting
portion is fitted over the body portion.

13. The LCD device of claim 11, wherein the backlight
module further comprises a fixing hole for receiving the
adapter member.

14. The LCD device of claim 13, wherein the adapter
member comprises a plurality of guiding grooves having a
guiding direction parallel with an axis of the fixing hole, the
number of the guiding grooves corresponds to the number of
the fixing pins, the guiding grooves mate with the fixing pins
respectively, and the adapter member is adapted to receive the
fixing pins.

15. The LCD device of claim 14, wherein the adapter
member further comprises a plurality of snap-fitting holes
each having an opening direction orthogonal to the guiding
direction of the guiding grooves, the fixing pins comprise a
plurality of snap-fitting elements to be snap-fitted with the
snap-fitting holes, and the number of the snap-fitting holes
corresponds to the number of the snap-fitting elements.

16. The LCD device of claim 13, wherein the backlight
module further comprises a backplate, the fixing hole pen-
etrates through the reflective sheet, the PCB and the back-
plate, and the adapter member extends through the reflective
sheet, the PCB and the backplate.

17. The LCD device of claim 16, wherein the supporting
portion further comprises a cap-shaped base abutting against
the reflective sheet, and the plurality of assembling pins pen-
etrate through the reflective sheet and the PCB to abut against
the backplate.

18. The LCD device of claim 16, wherein the adapter
member further comprises a base plate having a first bottom
surface, and the backplate has a second bottom surface flush
with the first bottom surface.

19. The LCD device of claim 15, wherein the snap-fitting
holes are disposed in tracks of the guiding grooves.

20. The LCD device of claim 17, wherein the fixing pins
and the assembling pins are located at a same side of the base.
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