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(57) ABSTRACT

A backlight module is applied to a liquid crystal display
device. The liquid crystal display device includes an optical
film set having at least one optical film. The optical film set
is disposed above the backlight module. The backlight
module includes a housing and a spacer. The housing has a
bottom plate provided with a through opening, an inward
side and an outward side, wherein the inward side faces the
optical film and the outward side is opposite to the inward
side. The spacer supports the optical film set and is mounted
onto the bottom plate of the backlight module from the
outward side of the bottom plate.

19 Claims, 8 Drawing Sheets

308 5‘5&%\
208~}
2o~ STy PNy
204b- U N
204a R I R 5 e
20 O @*\ g G
203 ;m ' //' G
Waaer 210 e -
203 s13— 317 ;331‘31?



U.S. Patent Jun. 3, 2008 Sheet 1 of 8 US 7,382,423 B2

108

106

104c
1O4b}104
104a

FIG. 1 (PRIOR ART)



(LYV HOIdd) 2 914

US 7,382,423 B2

Sheet 2 of 8

Jun. 3, 2008

U.S. Patent




U.S. Patent Jun. 3, 2008 Sheet 3 of 8 US 7,382,423 B2

200

N 4,5

208

4,5

206

204c¢
204b}204
204a




US 7,382,423 B2

Sheet 4 of 8

Jun. 3, 2008

U.S. Patent

v Ol

¢l

4
j

rrrrr—r—————y rrrrrrrr crrrrrrrdrrorrdrrrrrrey £0c
S
.
J o O o © o © RE
VA Y 2/~ 7

144
q¥02
P00

90¢
80¢

I e



U.S. Patent Jun. 3, 2008 Sheet 5 of 8 US 7,382,423 B2

-
Vi

o
N
rv 77/ (D.
O o LL.
-
N
3
O 5
o
-
N
\
NRVZ 2
S &
N
0ol Y
OowxY &
~ NNGRK

200



US 7,382,423 B2

Sheet 6 of 8

Jun. 3, 2008

U.S. Patent

- P

N

(LA /]




US 7,382,423 B2

Sheet 7 of 8

Jun. 3, 2008

U.S. Patent

(A4 4

O
®
O
O

(
®

L] / \ V777




US 7,382,423 B2

Sheet 8 of 8

Jun. 3,2008

U.S. Patent

818

R OO N MR S R SRR

o v R e T A s e

e oy ~BOZ
~ y

//@ O Nz

Tt

o

= Ge0%
| 90T
308

m@ﬁm
w

il



US 7,382,423 B2

1

LIQUID CRYSTAL DISPLAY DEVICE AND
BACKLIGHT MODULE THEREOF
COMPRISING A SPACER FOR SUPPORTING
THE OPTICAL FILM SET

This application claims the priority benefit of Taiwan
Patent Application Serial Number 093108883, filed Mar. 31,
2004, the full disclosure of which is incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a liquid crystal
display device, and more particularly to a backlight module
of aliquid crystal display device including a spacer which is
mounted onto the bottom plate of the backlight module from
the outward side of the bottom plate.

2. Description of the Related Art

Due to the advance of electronic technology, especially
for the popularity of portable electronic products, the
requirements of light, compact and low-energy consuming
display are gradually increasing. With the advantages of
low-energy consuming, low-heat dissipation, light weight
and non-luminescence, liquid crystal displays (LCD) have
been widely used in the electronic products and even have
replaced the traditional CRT displays.

In general, a liquid crystal display usually includes a
backlight module for providing light to its liquid crystal
panel. However, the liquid crystal display may use different
kinds of backlight modules depending on its use and size.
There are two main types for these backlight modules, i.e. a
direct back light type (or direct type) and an edge light type
(or side light type).

Referring to FIG. 1, it depicts a direct back light type
backlight module of conventional liquid crystal display
device 100. The liquid crystal display device 100 includes a
backlight module 102, an optical film set 104, a liquid
crystal panel 106 and a frame 108. The back light module
102 is disposed under the liquid crystal panel 106 for
distributing the light from a light source uniformly over the
surface of the liquid crystal panel 106. The back light
module 102 includes a metal housing 103 and a plurality of
lamps 110 disposed on an inward side of the metal housing
103. The optical film set 104 is disposed between the
backlight module 102 and the liquid crystal panel 106 and
includes a diffusing plate 104a located on the back light
module 102, a diffusing sheet 1045 located on the diffusing
plate 104a and a prism sheet 104¢ located on the diffusing
sheet 1045. The frame 108 is disposed on the liquid crystal
panel 106 and the optical film set 104 and joined with the
backlight module 102 for fixing the liquid crystal panel 106
and the optical film set 104 to the backlight module 102.

Referring to FIG. 2, the lamps 110 are separately disposed
in a cavity 105 formed by the metal housing 103 and located
under a display region of the liquid crystal panel 106 for
uniformly distributing the generated light to the liquid
crystal panel 106.

The liquid crystal display has a tendency to develop the
large dimension, and therefore the requirement of the illu-
mination is increasingly high as the dimension is increas-
ingly large. Particularly, a direct back light type backlight
module is applied to the liquid crystal display with large
dimension, and therefore the direct back light type backlight
module is increasingly important. However, the light emit-
ting area of the direct back light type backlight module is
increasingly large, but the thickness of the direct back light
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type backlight module is not changed. Thus, the structural
strength of the direct back light type backlight module is not
high enough such that it is easily deformed. In order to solve
the problem of deformation, the direct back light type
backlight module is provided with a plurality of spacers
disposed therein for increasing the structural strength of the
direct back light type backlight module.

Furthermore, referring to FIG. 2 again, there must be a
predetermined distance between each lamp 110 and the
diffusing plate 104a. and therefore the bottom plate 103a of
the metal housing 103 is provided with at least one spacer
112 for supporting the diffusing plate 104a such that there
can be the predetermined distance between each lamp 110
and the diffusing plate 104a. The metal housing 103 is
coated with an adhesive layer (not shown), and the spacer
112 is mounted on the bottom plate 103a of the metal
housing 103 by means of the adhesive layer.

Recently, when the optical film set is assembled to the
direct back light type backlight module, the spacer 112 is
firstly put in the metal housing 103 by a front putting manner
(i.e. the front putting manner is that the spacer 112 is put in
the metal housing 103 from the upward side of the bottom
plate 103a) and is then mounted on the bottom plate 1034 of
the metal housing 103, and the diffusing plate 104a, the
diffusing sheet 1045 and the prism sheet 104¢ are finally
disposed on the backlight module 102. However, the diffus-
ing plate 104a and the optical films must be positioned by a
fine-tuning action, and the fine-tuning action may cause the
spacer 112 to scrape the surface of the diffusing plate 104q,
thereby resulting in a scrape on the diffusing plate 104a and
further resulting in bad display quality.

Accordingly, there exists a need for a backlight module
including a spacer which is mounted onto the bottom plate
of the backlight module from the outward side of the bottom
plate.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
backlight module including a spacer which can be mounted
onto the bottom plate of the backlight module from the
outward side of the bottom plate so as to prevent a diffusing
plate from scrape.

The present invention provides a backlight module, which
is applied to a liquid crystal display device. The liquid
crystal display device includes an optical film set having at
least one optical film, wherein the optical film is disposed
above the backlight module. The backlight module includes
a housing and a spacer. The housing has a bottom plate
provided with a through opening, an inward side and an
outward side, wherein the inward side faces the optical film
and the outward side is opposite to the inward side. The
spacer supports the optical film set and is mounted onto the
bottom plate of the backlight module from the outward side
of the bottom plate.

According to the backlight module of the present inven-
tion, the fine-tuning action of the optical film set cannot
cause the spacer to scrape the optical film set. If the housing
must be taken apart when the lamp needs change, the spacer
can be firstly removed from the outward side of the housing
so as to prevent the diffusing plate from scrape. Furthermore,
the spacer according to the present invention has advantages
of casy assembly and resource recovery.

The foregoing, as well as additional objects, features and
advantages of the invention will be more readily apparent
from the following detailed description, which proceeds
with reference to the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective schematic view of a
liquid crystal display device in the prior art.

FIG. 2 is a cross-sectional schematic view along of 2-2
line of FIG. 1.

FIG. 3 is an exploded perspective schematic view of a
liquid crystal display device according to the present inven-
tion.

FIG. 4 is a cross-sectional schematic view along of 4-4
line of FIG. 3 showing a spacer not disposed thereto.

FIG. 5 is a cross-sectional schematic view along of 5-5
line of FIG. 3 showing a spacer disposed thereto.

FIG. 6 is a cross-sectional schematic view of a liquid
crystal display device according to the present invention
showing a spacer according to the first embodiment.

FIG. 7 is a perspective schematic view of a spacer
according to the first embodiment of the present invention.

FIG. 8 is a cross-sectional schematic view of a liquid
crystal display device according to the present invention
showing a spacer according to the second embodiment.

FIG. 9 is a perspective schematic view of a spacer
according to the second embodiment of the present inven-
tion.

FIG. 10 is a cross-sectional schematic view of a liquid
crystal display device according to the present invention
showing a spacer according to the third embodiment.

FIG. 11a is a perspective schematic view of a spacer
according to the third embodiment of the present invention
showing the spacer is disassembled.

FIG. 115 is a perspective schematic view of a spacer
according to the third embodiment of the present invention
showing the spacer is assembled.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 3, it depicts a liquid crystal display
device 200 according to an embodiment of the present
invention. The liquid crystal display device 200 includes a
backlight module 202 (e.g. a direct back light type backlight
module), an optical film set 204, a liquid crystal panel 206
and a frame 208. The back light module 202 is disposed
under the liquid crystal panel 206 and the optical film set 204
for distributing the light from a light source uniformly over
the surface of the liquid crystal panel 206. The back light
module 202 includes a housing 203, such as a metal housing,
and a plurality of lamps 210, such as cold cathode fluores-
cent lamps, disposed on a bottom plate 2034 of the housing
203. The optical film set 204 is disposed between the
backlight module 202 and the liquid crystal panel 206 and
includes a diffusing plate 204a located on the back light
module 202 and a plurality of optical films, such as a
diffusing sheet 2045 and a prism sheet 204c, located on the
diffusing sheet 2045. The frame 208 is disposed on the liquid
crystal panel 206 and the optical film set 204 and joined with
the backlight module 202 for fixing the liquid crystal panel
206 and the optical film set 204 to the backlight module 202.
The lamps 210 are separately disposed in a cavity 205
formed by the housing 203 and located under a display
region of the liquid crystal panel 206 for uniformly distrib-
uting the generated light to the liquid crystal panel 206.

Referring to FIG. 4, the bottom plate 2034 has an inward
side and an outward side opposite to the inward side,
wherein the inward side faces the optical film set 204. When
the optical film set 204 is assembled to the backlight module
202, the diffusing plate 204a and the optical films are firstly
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disposed on the backlight module 202, the diffusing plate
204a and the optical films are then positioned by a fine
tuning action, and at least one spacer 212 is finally put in the
housing 203 by a rear putting manner (i.e. the rear putting
manner is that the spacer 212 is put in a through opening 211
of the bottom plate 203a from a downward side or a outward
side of the bottom plate 203a) and is mounted on the bottom
plate 203a of the housing 203 for supporting the optical film
set 204, shown in FIG. 5. Thus, the fine-tuning action of the
diffusing plate 204 and the optical films cannot cause the
spacer 212 to scrape a lower surface of the optical film set
204. Furthermore, if the housing 203 must be taken apart
when the lamp needs change, the spacer 312 can be firstly
removed from the outward side of the housing 203 so as to
prevent the optical film set 204 from scrape.

Referring to FIG. 5 again, there can be a constant distance
between each lamp 210 and the optical film set 204 by using
the spacer 212. Furthermore, the spacer 212 enhances the
structure of the backlight module 202 so as to prevent the
backlight module 202 from deformation.

Referring to FIGS. 6 and 7, they depict a spacer 312
according to the first embodiment of the present invention.
The spacer 312 is mounted in the bottom plate 203a by
means of a screwed attachment manner. The spacer 312
includes a protruding portion 314, an intermediate portion
316, a stopper portion 317 and a rear portion 318. The
protruding portion 314 will touch the optical film set 204 and
can be of white or transparent taper shape, which is made of
polycarbonate (PC) or Polymethyl Methacrylate (PMMA)
material. The intermediate portion 316 can be cylindrical in
shape, is connected to the protruding portion 314, and is
provided with outer threads 322. The stopper portion 317
can be in the shape of cap, e.g. being flat in shape, in the
shape of screw nut, being circular in shape or being rectan-
gular in shape, is connected to the intermediate portion 316,
and is located on the outer side of the bottom plate 203a. The
rear portion 318 is connected to the stopper portion 317, and
can be in the shape of plate so as to be conveniently rotated
by a user.

The through opening 211 of the bottom plate 203a is
provided with inner threads 324 which are corresponding to
the outer threads 322 of the intermediate portion 316. When
the spacer 312 is put in the through opening 211 from the
outward side of the bottom plate 203a, the rear portion 318
of the spacer 312 can be rotated by the hand of the user. The
outer threads 322 of the intermediate portion 316 are
engaged with the inner threads 324 of the through opening
211, such that the protruding portion 314 of the spacer 312
can be rotated and entered into the cavity 205 of the
backlight module 200. When the stopper portion 317 of the
spacer 312 is stopped on the bottom plate, the spacer 312 is
mounted on the bottom plate 203a of the housing 203.
Likewise, when the spacer 312 must be taken away from the
through opening 211 of the bottom plate 2034, the rear
portion 318 of the spacer 312 can be rotated in opposite
direction by the hand of the user, such that the spacer 312
can be taken away from the bottom plate 203a of the housing
203. The spacer 312 according to the present invention has
advantages of easy assembly and resource recovery.

Furthermore, referring to FIGS. 6 and 7 again, the spacer
312 further includes a plurality of thermally conductive
holes or grooves 326 which are connected to one another or
are separated for dissipating the heat of the cavity 205 of the
housing 203.

Referring to FIGS. 8 and 9, they depict a spacer 412
according to the second embodiment of the present inven-
tion, which is mounted on the bottom plate 2034 by using a
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screwed attachment manner. The spacer 412 is similar to the
spacer 312 wherein the similar elements are designated with
the similar reference numerals. The spacer 412 includes a
protruding portion 414, an intermediate portion 416 and a
stopper portion 417. The protruding portion 414 will contact
the optical film set 204. The intermediate portion 416 is
connected to the protruding portion 414 and provided with
outer threads 422. The stopper portion 417 is connected to
the intermediate portion 416 and can be in the shape of
screwed cap, e.g. being hexagon in shape, so as to be
conveniently rotated by a user using a tool 425, e.g. hexagon
wrench.

The through opening 211 of the bottom plate 203a is
provided with inner threads 424 which are corresponding to
the outer threads 422 of the intermediate portion 416. When
the spacer 412 is put in the through opening 211 from the
outward side of the bottom plate 203a, the stopper portion
417 of the spacer 412 can be rotated by the user using the
tool 425. The outer threads 422 of the intermediate portion
416 are engaged with the inner threads 424 of the through
opening 211, such that the protruding portion 414 of the
spacer 412 can be rotated and entered into the cavity 205 of
the backlight module 200. When the stopper portion 417 of
the spacer 412 is stopped on the bottom plate 2034, the
spacer 412 is mounted on the bottom plate 203¢ of the
housing 203. Likewise, when the spacer 412 must be taken
away from the through opening 211 of the bottom plate
203a, the stopper portion 417 of the spacer 412 can be
rotated in opposite direction by the user using the tool 425,
such that the spacer 412 can be taken away from the bottom
plate 203a of the housing 203. The spacer 412 according to
the present invention has advantages of easy assembly and
resource recovery.

Furthermore, referring to FIGS. 8 and 9 again, the spacer
412 further includes a plurality of thermally conductive
holes or grooves 326 for dissipating the heat of the cavity
205 of the housing 203.

Referring to FIGS. 10, 11a and 115, they depict a spacer
512 according to the third embodiment of the present
invention, which is mounted on the bottom plate 203a by
using a structurally snapping manner. The spacer 512
includes a spacer body 513 and an inverse hook 532. The
spacer body 513 includes a protruding portion 514, an
intermediate portion 516 and a stopper portion 517. The
protruding portion 514 will contact the optical film set 204.
The intermediate portion 516 can be cylindrical in shape or
rectangular in shape, is connected to the protruding portion
514, and has a groove 522 located in the edge of the
intermediate portion 516. The stopper portion 517 is con-
nected to the intermediate portion 516 and located on the
outside of the bottom plate 203a. The inverse hook 532 has
arear end 534 and a protruding end 536, and the protruding
end 536 can be snapped into the groove 522 of the inter-
mediate portion 516. The inverse hook 532 can be made of
elastic material.

The through opening 211 of the bottom plate 203a can be
circular or rectangular opening for be corresponding the
intermediate portion 516 of the spacer body 513. When the
spacer 512 is put in the through opening 211 from the
outward side of the bottom plate 2034, the spacer body 513
is inserted into the through opening 211 and then the
protruding end 536 of the inverse hook 532 is inserted and
snapped into the groove 522 of the intermediate portion 516
by the user. The protruding end 536 of the inverse hook 532
hooks the bottom plate 203a, such that the protruding
portion 514 of the spacer 512 is mounted to the cavity 205
of the backlight module 200. When the stopper portion 517
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of the spacer 512 is stopped on the bottom plate 203a, the
spacer 512 is mounted on the bottom plate 203a of the
housing 203. Likewise, when the spacer 512 must be taken
away from the through opening 211 of the bottom plate
203a, the inverse hook 532 is firstly removed and then the
spacer body 513 is removed, such that the spacer 512 can be
taken away from the bottom plate 203a of the housing 203.
The spacer 512 according to the present invention has
advantages of easy assembly and resource recovery.
Furthermore, referring to FIGS. 11a and 115 again, the
spacer 512 can be of hollow shape and is connected to the
groove 522 of the intermediate portion 516. The gap
between the protruding end 536 and the groove 522 is
provided for dissipating the heat of the cavity 205 of the
housing 203.
Although the invention has been explained in relation to
its preferred embodiment, it is not used to limit the inven-
tion. It is to be understood that many other possible modi-
fications and variations can be made by those skilled in the
art without departing from the spirit and scope of the
invention as hereinafter claimed.
What is claimed is:
1. A backlight module for a liquid crystal display device,
comprising:
an optical film set;
a housing having a bottom plate defining a through
opening therein, an inward side and an outward side,
wherein the inward side faces the optical film set and
the outward side is opposite to the inward side; and
a spacer for supporting the optical film set, the spacer
being put into the through opening of the bottom plate
of the backlight module from the outward side of the
bottom plate, the spacer comprising a thermally con-
ductive groove, and the spacer having:
a tapered protruding portion,
an intermediate portion connected to the protruding por-
tion, and
a stopper portion connected to the intermediate portion,
wherein:
the protruding portion is configured to contact the
optical film set,

the diameter of the intermediate portion is not larger
than the diameter of the through opening,

the intermediate portion is disposed in the through
opening,

the stopper portion is in the shape of plate, and

all of the stopper portion is positioned outside the
outward side of the bottom plate.

2. The backlight module as claimed in claim 1, wherein
the spacer is hollow in shape.

3. The backlight module as claimed in claim 1, wherein
the spacer is mounted on the bottom plate by structurally
shapping manner.

4. The backlight module as claimed in claim 1, wherein
the spacer further comprises an inverse hook for mounting
the protruding portion in the backlight module.

5. The backlight module as claimed in claim 4, wherein
the intermediate portion has a groove, and the inverse hook
has a protruding end snapped into the groove of the inter-
mediate portion.

6. The backlight module as claimed in claim 5, wherein
there is a gap between the protruding end and the groove of
the intermediate portion.

7. A liquid crystal display device comprising:

a liquid crystal panel,

a backlight module disposed under the liquid crystal panel

and comprising:
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an optical film set;
a housing having a bottom plate defining a through
opening therein, an inward side and an outward side,
wherein the inward side faces the optical film set and
the outward side is opposite to the inward side; and
a spacer for supporting the optical film set, the spacer
being put into the through opening of the bottom plate
of the backlight module from the outward side of the
bottom plate, the spacer being hollow and having
a tapered protruding portion, an intermediate portion
connected to the tapered protruding portion, and
a stopper portion connected to the intermediate portion,
wherein the protruding portion is:
configured to contact the optical film set,
the diameter of the intermediate portion is not larger
than the diameter of the through opening,

the intermediate portion is disposed in the through
opening,

the stopper portion is in the shape of plate, and

all of the stopper portion is positioned outside the
outward side of the bottom

plate; and

a frame joined with the backlight module for fixing the
liquid crystal panel.

8. The liquid crystal display device as claimed in claim 7,
wherein the spacer further comprises a rear portion con-
nected to the stopper portion.

9. The liquid crystal display device as claimed in claim 7,
wherein the spacer is mounted on the bottom plate by a
structurally snapping manner.

10. The liquid crystal display device as claimed in claim
9, wherein the spacer further comprises an inverse hook for
mounting the protruding portion in the backlight module.

11. The liquid crystal display device as claimed in claim
10, wherein the intermediate portion has a groove, and the
inverse hook has a protruding end snapped into the groove
of the intermediate portion.

12. The liquid crystal display device as claimed in claim
7, wherein the spacer further comprises a thermally conduc-
tive groove.

13. The liquid crystal display device as claimed in claim
7, wherein the spacer further comprises a thermally conduc-
tive groove.
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14. A backlight module for a liquid crystal display device,
comptrising:
an optical film set;
a housing having a bottom plate defining a through
opening therein, an inward side and an outward side,
wherein the inward side faces the optical film set and
the outward side is opposite to the inward side; and
a spacer for supporting the optical film set, the spacer
being put into the through opening of the bottom plate
of the backlight module from the outward side of the
bottom plate, the spacer being hollow, and the spacer
having:
a tapered protruding portion,
an intermediate portion connected to the protruding por-
tion, and
a stopper portion connected to the intermediate portion,
wherein:
the protruding portion is configured to contact the
optical film set,

the intermediate portion is disposed in the through
opening, and

all of the stopper portion is positioned outside the
outward side of the bottom plate.

15. The backlight module as claimed in claim 14, wherein
the spacer is mounted on the bottom plate by structurally
snapping manner.

16. The backlight module as claimed in claim 14, wherein
the spacer further comprises an inverse hook for mounting
the protruding portion in the backlight module.

17. The backlight module as claimed in claim 16, wherein
the intermediate portion has a groove, and the inverse hook
has a protruding end snapped into the groove of the inter-
mediate portion.

18. The backlight module as claimed in claim 16, wherein
there is a gap between the protruding end and the groove of
the intermediate portion.

19. The backlight module as claimed in claim 14, wherein
the spacer further comprises a thermally conductive groove.
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