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7) ABSTRACT

In ajoint portion of a corner portion at which a raised portion
of a side wall portion of a reflection sheet which is mounted
on a back surface plate and a side wall portion of a side mold
frame intersect each other, an end portion of the side mold
frame is formed in a state that the end portion of the side mold
frame overlaps the side wall portion of the reflection sheet.
Due to such a constitution, a gap which is formed by a dis-
placement of the reflection sheet is closed and hence, it is
possible to suppress the intrusion of dusts into the inside of a
liquid crystal display device.

3 Claims, 8 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY DEVICE

The present application claims priority from Japanese
applications JP2006-337867 filed on Dec. 15, 2006, the con-
tent of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

The present invention relates to a liquid crystal display
device having a direct light backlight structural body on a
back surface ofa liquid crystal panel, and more particularly to
the joint structure of a back plate which constitutes the back-
light structural body and a side mold frame which supports a
fluorescent tube. To be more specific, the present invention
relates to the foreign-material-intrusion preventing structure
for preventing the intrusion of foreign materials from a joint
portion of a raised portion of a reflection sheet which is
mounted on a side wall portion of the back plate and an end
portion of the side mold frame.

As a display device for a television receiver set or an
information digital assistant, a liquid crystal display device
has been popularly used. Generally, in this type of liquid
crystal display device which is relatively large-sized and is
required to possess a screen with high brightness, as a back-
light structural body which constitutes an auxiliary illumina-
tion device of the liquid crystal display device, a so-called
direct light backlight structural body which arranges a plu-
rality of linear light sources on a back surface of the liquid
crystal display panel and directly radiates light from the linear
light sources on the back surface of the liquid crystal display
panel is adopted. Here, “direct-light-type” is an expression
which is used in contrast with a so-called side light backlight
structural body which performs illumination by arranging a
linear light source similar to the above-mentioned linear light
source on a side of a light guide plate which is mounted on a
back surface of the liquid crystal display panel.

The direct-light-type backlight structural body is mainly
constituted of a reflection sheet which is arranged in a state
that the reflection sheet faces a back surface of a liquid crystal
display panel, a light diffusion plate which is arranged on a
front surface side of the reflection sheet, and fluorescent
lamps which are arranged between the reflection sheet and the
light diffusion plate. These constitutional members are inte-
grally formed with each other using a back surface plate
which is formed in an approximately trough shape, a side
mold frame which is mounted on the back surface plate, a
frame-shaped mold frame in which the back surface plate
which mounts the side mold frame thereon is fitted and the
like, for example.

To be more specific, for example, the reflection sheet is
mounted on the back surface plate formed in a substantially
trough shape. Alternatively, a laminate plate which is formed
by laminating a reflection sheet on a relatively hard metal
sheet is formed in a substantially trough shape, and the reflec-
tion sheet is fixed to the back surface plate by adhering or
mounting the approximately trough-shaped laminate plate to
a bottom portion, a side wall portion and the like of the
approximately trough-shaped back surface plate. The fluo-
rescent lamps are supported on the side mold frame which is
mounted on the back surface plate. Further, a diffusion plate
has a peripheral portion thereof sandwiched by the back sur-
face plate and the mold frames.

In general, with respect to the direct-light-type backlight
structural body, in a relatively large-sized liquid crystal dis-
play device, a large-sized sheet has been used as the above-
mentioned reflection sheet. However, it is difficult to neatly
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2

adhere the large-sized reflection sheet to the back surface
plate using a double-sided adhesive film. Further, there exists
a drawback that a cost of the laminate plate becomes high.

For overcoming such drawbacks, following patent docu-
ment 1 (JP-A-2006-114445) discloses a direct-light-type
backlight structural body which can facilitate mounting of a
reflection sheet on a back surface plate at a low cost by
enabling the reflection sheet to move relative to the side mold
frame in the direction parallel to a surface of the back surface
plate which faces the fluorescent lamps.

SUMMARY OF THE INVENTION

However, in the direct-light-type backlight structural body
having such a constitution, as shown in FIG. 7A which is an
enlarged perspective view of an essential part of the direct-
light-type backlight structural body, a gap is formed in a joint
portion CON at which a raised portion STA of a side wall
portion of a reflection sheet RFB which is mounted on a
substantially trough-shaped back surface plate RPL and an
end portion of a side mold frame SML intersect each other.
FIG. 7B is a cross-sectional view of the vicinity of the joint
portion CON taken along a line A-A' in FIG. 7A. As shown in
FIG. 7A and F1G. 7B, on a short side of the backlight struc-
tural body, the reflection sheet RFB is fixed in a state that the
reflection sheet RFB is sandwiched by the back surface plate
RPL and the side mold frame SML. Usually, by taking the
presence of bending tolerance and assembling tolerance of
the reflection sheet RFB into consideration, a certain clear-
ance D is formed between a side wall of the back surface plate
RPL and an end portion of the side mold frame SML.

However, a shape of a bent portion formed between an
upper surface portion and the side wall of the back surface
plate RPL does not exhibit a complete right angle in an actual
product. That is, the bent portion exhibits a curved surface
having a radius of curvature R. Since the raised portion STA
of the reflection sheet RFB is formed obliquely, due to the
presence of the radius of curvature R, there exists a possibility
that the reflection sheet RFB per se is displaced to the outside
by a movable range RD of the reflection sheet RFB. In the
case of a 32-inch liquid crystal display device, the movable
range RD of the reflection sheet is approximately 1.0 mm, and
the clearance D is approximately 0.6 mm.

Accordingly, an actual movable range of the reflection
sheet RFB is determined by adding a movable range RD and
aclearance D. In the above-mentioned example of the 32-inch
liquid crystal display device, there exists a possibility that a
gap G of approximately 1.6 mm is formed between the reflec-
tion sheet RFB and the end portion of the side mold frame
SML. When such a large gap is formed, there arises a draw-
back that foreign materials such as dusts adhered to the
respective constitutional members intrude into the inside of
the backlight structural body through the gap G at the time of
assembling the backlight constitutional body, and the foreign
materials are adhered to a surface of an optical compensation
sheet stacked body or an inner side of an effective display
region of a liquid crystal display panel thus lowering display
quality at the time of displaying images on a display panel
whereby quality and reliability of a product are impaired.
Here, in FIG. 7A and FIG. 7B, symbol EFL indicates an
external electrode fluorescent lamp.

The present invention has been made to overcome the
above-mentioned conventional drawbacks, and it is an object
of the present invention to provide a liquid crystal display
device which can enhance quality and reliability of a product
by preventing foreign materials from intruding into an optical
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compensation sheet stacked body and the inside of an effec-
tive display region of a liquid crystal display panel.

To achieve the above-mentioned objects, the present inven-
tion is characterized in that, in a liquid crystal display device
which includes a liquid crystal display panel, and a direct
light backlight structural body which is arranged on aback
surface of the liquid crystal display panel, the backlight struc-
tural body includes a plurality of fluorescent lamps which is
arranged in parallel to each other between a trough-shaped
back surface plate and a frame-shaped mold frame in a state
that the plurality of fluorescent lamps faces the back surface
plate in an opposed manner, a side mold frame which is
mounted on the back surface plate and covers electrode por-
tions of the fluorescent lamps, and a reflection sheet which is
arranged between the back surface plate and the fluorescent
lamps as well as between the back surface plate and the side
mold frame, and an end portion of the side mold frame
includes an extending portion which is formed in a state that
the extending portion extends to a position outside a side wall
portion of the back surface plate.

Further, an extending portion which is bent along a raised
portion of the reflection sheet may preferably be formed on
the end portion of the side mold frame.

According to the present invention, it is possible to prevent
the intrusion of foreign materials into the effective display
region of the liquid crystal display panel and hence, lowering
of display quality at the time of displaying images can be
prevented thus providing an extremely excellent advanta-
geous effect that a liquid crystal display device having high
quality and high reliability can be easily obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a backlight
structural body for explaining one embodiment of a liquid
crystal display device according to the present invention;

FIG. 2 is a combinational view consisting of a top plan
view and side views of a back surface plate shown in FIG. 1 as
viewed from a surface of the back surface plate on which
external electrode fluorescent lamps are mounted;

FIG. 3A is an enlarged perspective view of a joint portion
of the back surface plate and a side mold frame showing the
constitution of an embodiment 1 of a direct-light-type back-
light structural body used in a liquid crystal display device
according to the present invention;

FIG. 3B is across-sectional view showing the constitution
of the embodiment 1 of the direct-light-type backlight struc-
tural body used in the liquid crystal display device according
to the present invention taken along a surface perpendicular to
an extending direction of fluorescent lamps arranged in the
vicinity of the joint portion;

FIG. 4A is a view showing the constitution of an embodi-
ment 2 of the direct-light-type backlight structural body used
in the liquid crystal display device according to the present
invention;

FIG. 4B is a cross-sectional view of an essential part of the
vicinity of the joint portion shown in FIG. 4A taken along a
surface perpendicular to an extending direction of fluorescent
lamps;

FIG. 4Cis a schematic constitutional view of the side mold
frame shown in FIG. 4A as viewed from above;

FIG. 5 is a combinational view consisting of a top plan
view and side views showing an appearance of the backlight
structural body of the present invention;

FIG. 6 is a perspective view showing an appearance of the
backlight structural body of the present invention;
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FIG. 7A is a view showing the constitution of the direct
light backlight structural body used in a liquid crystal display
device; and

FIG. 7B1is a cross-sectional view taken along a line A-A' in
FIG. 7 showing the constitution of the direct-light-type back-
light structural body used in the liquid crystal display device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, preferred embodiments of the present inven-
tion are explained in detail in conjunction with drawings
showing these embodiments.

Embodiment 1

FIG. 5 is a combinational view consisting of a top plan
view and side views showing an appearance of a liquid crystal
display device and a backlight structural body according to
the present invention. Further, FIG. 6 is a perspective view
showing an appearance of the liquid crystal display device
and the backlight structural body BL according to the present
invention. Although a detailed explanation is made later, the
backlight structural body is assembled as follows. After
mounting fluorescent lamps EFL on a side mold frame SML,
a space restriction plate SEP shown in FIG. 1 is arranged in
the vicinity of a terminal TM. A diffusion plate DFB and an
optical compensation sheet stacked body OCS are overlapped
to the side mold frame SML. Then, a mold frame MLB is
mounted on and is fastened to an uppermost portion of the
backlight structural body using screws.

On a back surface of the back surface plate RPL, a power
source portion PCB which stores an inverter printed circuit
board (power source substrate) therein is arranged, and con-
nectors CT which are formed on another ends of power sup-
ply cables CBL1, CBL2 are connected to the inverter printed
circuit board INV. In this specification, although the inverter
printed circuit board INV is arranged at two corner positions
of the back surface of the back surface plate RPL, the arrange-
ment positions and the number of the inverter printed circuit
boards are not limited.

FIG. 1 is an exploded perspective view showing an essen-
tial part of the backlight structural body shown in FIG. 5 and
FIG. 6. The backlight structural body is of a direct light type.
The backlight structural body BL of this embodiment is con-
figured such that a reflection sheet RFB, a pair of under
frames SEP which includes power supply terminals TM for
fixedly holding a plurality of external electrode fluorescent
lamps EFL which constitutes a linear light source, a side mold
frame SML which covers a connection portion of the external
electrode fluorescent lamps EFL and the power supply termi-
nal TMs from above, a diffusion plate DFB, and an optical
compensation sheet stacked body OCS which is formed by
stacking a prism sheet, a diffusion sheet and the like are
stacked and arranged in order between a trough-shaped back
surface plate RPL which is formed of a metal plate material
and a frame-shaped mold frame MLD which is formed of a
resin formed body.

Here, in the backlight structural body BL having such a
constitution, spacers SPC are mounted on the back surface
plate RPL in an erected manner for suppressing the non-
uniformity of illumination distribution attributed to the
deflection of the large-sized diffusion plate DFB. The spacers
SPC are brought into contact with a back surface of the
diffusion plate DFB by way of through holes formed in the
reflection sheet RFB. Further, the spacers SPC may include
the branched projection structure which suppresses the
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deflection of the elongated external electrode fluorescent
lamps EFL. Although not shown in the drawing, a liquid
crystal display panel is arranged on the mold frame MLD.

Further, on both end sides of a lower side portion of a
surface of the back surface plate RPL on a side opposite to a
surface of the back surface plate RPL on which the external
electrode fluorescent lamps EFL are mounted, a pair of
inverter printed circuit boards INV which drives the plurality
of external electrode fluorescent lamps EFL while inverting
phases of the respective lamps EFL is mounted. The inverter
printed circuit board INV mounts an inverter circuit which is
constituted of a toroidal-coil-type transformer, an electrolytic
capacitor and the like thereon.

Further, in the inverter circuit of the inverter printed circuit
board INV, the external electrodes which are mounted on one
end side of the plurality of external electrode fluorescent
lamps EFL are electrically connected to the power supply
terminals TM of the side mold frame SML by way of power
supply cables CBL1, CBL2. Here, a high frequency current
flows in the power supply cables CBL1, CBL2 and hence, it is
preferable to make a length of the cable as short as possible.

Further, drive voltages whose phases are inverted from
each other are supplied to the external electrodes formed on
both ends of the external electrode fluorescent lamp EFL in
synchronism. With respect to the drive voltages, a high fre-
quency output of the inverter circuit is supplied to one exter-
nal electrode, and a high frequency output whose phase is
inverted by the transformer is supplied to another external
electrode.

In assembling such a liquid crystal display device, the
liquid crystal display panel and the backlight structural body
BL are independently assembled in respective steps and,
thereafter, the liquid crystal display panel is integrally formed
on the backlight structural body BL in an overlapping man-
ner. The backlight structural body BL is obtained by assem-
bling a plurality of constitutional members shown in FIG. 1.
That is, the reflection sheet RFB is mounted on the trough-
shaped back surface plate RPL, the under frames SEP are
mounted on both left and right ends of the reflection sheet
RFB, the external electrode fluorescent lamps EFL are set
such that the lamps EFL extend between the power supply
terminals TM which are formed on both under frames SEP,
and the power supply terminal TM portions are covered with
the side mold frame SML.

The side mold frame SML includes comb-shaped teeth
which are interposed between the external electrode fluores-
cent lamps EFL. The diffusion plate DFB is arranged on the
side mold frame SML, the optical compensation sheet
stacked body OCS is stacked on the diffusion plate DFB and,
thereafter, the frame-shaped mold frame MLD is arranged on
the optical compensation sheet stacked body OCS. Then,
these parts are integrally fixed all together using bolts or the
like. Finally, the inverter printed circuit boards INV are
arranged on both end sides of the lower side portion of the
surface of the back surface plate RPL on a side opposite to the
surface on which the external electrode fluorescent lamps
EFL are mounted and are integrally fixed to the surface using
bolts or the like.

FIG. 2 is a plan view of an essential part of the backlight
structural body BL. FIG. 2 shows a state in which the fluo-
rescent lamps EFL are mounted on the under frames SEP
above the back surface plate RPL. As shown in FI1G. 2, on an
inner side (bottom surface) of the trough-shaped back surface
plate RPL and on side wall portions of the back surface plate
RPL which are obliquely raised up to banks on long sides
from the inner side, the reflection sheet RFB is integrally
mounted.
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On both short sides of the back surface plate RPL, the side
mold frame SML which covers the power supply terminals
TM is arranged.

FIG.3A and FIG. 3B are views showing a detail ofthe joint
portion CON of'the back surface plate RPL. and the side mold
frame SML which constitutes an essential part of the present
invention. FIG. 3A is an enlarged perspective view of the joint
portion CON of'the back surface plate RPL and the side mold
frame SML. FIG. 3B is a cross-sectional view of the vicinity
of the joint portion CON taken along a surface perpendicular
to an extending direction of the fluorescent lamps EFL and is
aview corresponding to FIG. 7B. As shown in FIG. 3A, in the
joint portion CON at which the end portion of the back sur-
face plate RPL and the end portion of the side mold frame
SML join each other, side wall portions of both of back
surface plate RPL and the side mold frame SMI. have inclined
surfaces.

Further, as shown in FIG. 3B, in this embodiment, the end
portion of the side mold frame SML is arranged more outside
than the side wall of the back surface plate RPL. In FIG. 7B,
the clearance D is expressed as 0.6 mm when the 32-inch
liquid crystal display panel is adopted. To express the clear-
ance D shown in FIG. 3B in the manner the clearance D
shown in FIG. 7B is expressed, the side mold frame SML is
formed such that the clearance D becomes -0.4 mm when the
32-inch liquid crystal display panel is adopted.

Due to such a constitution, the raised portion STA of the
side wall portion of the reflection sheet RFB which is
mounted on the back surface plate RPL is brought into closer
contact with the side wall of the back surface plate RPL. As in
the case of the 32-inch liquid crystal display panel, an actual
movable range of the reflection sheet RFB becomes 0.6 mm
(RD+D=1.0 mm+(-0.4 mm)=0.6 mm) and hence, compared
to a case shown in FIG. 7B, the gap can be largely narrowed
to further effectively close the gap.

Due to such a constitution, it is possible to prevent the
intrusion of foreign materials such as dusts adhered to the
respective constitutional members into the optical compen-
sation sheet stacked body and the inside of the liquid crystal
display panel from the joint portion CON at the time of
assembling the backlight structural body. Accordingly, the
dusts are hardly adhered to the surface of the optical compen-
sation sheet stacked body, a display surface of the liquid
crystal display panel and the like.

Embodiment 2

FIG. 4A, FIG. 4B and FIG. 4C are views showing the
constitution of an embodiment 2 of the present invention.
FIG. 4A is an enlarged perspective view of a joint portion
CON of aback surface plate RPLand a side mold frame SML.
FIG. 4B is a cross-sectional view of the vicinity of the joint
portion CON taken along a surface perpendicular to an
extending direction of fluorescent lamps EFL and is a view
corresponding to FIG. 7B. FIG. 4C is a schematic constitu-
tional view of the side mold frame SML as viewed from
above. In these drawings, parts identical with the parts shown
in the above-mentioned drawings are given the same sym-
bols, and their explanation is omitted.

InFIG. 4A, F1G. 4B and F1G. 4C, a point which makes this
embodiment differ from the embodiment shown in FIG. 3A
and FIG. 3B lies in that, on an end portion of a side mold
frame SML which is joined with an end portion of the back
surface plate RPL, a side mold frame extending portion MLP
whichisbent along araised portion STA of a side wall portion
of a back surface plate RPL is integrally formed. The side
mold frame extending portion MLP is formed of the same
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formed body for forming the side mold frame SML with a
small wall thickness and a length of approximately 1 mm.
Further, as shown in FIG. 4C, the side mold frame extending
portion MLP is preferably formed with an angle slightly
inclined toward the side wall portion of the back surface plate
RPL.

That is, according to the constitution of this embodiment,
the side mold frame extending portion MLP is arranged on the
raised portion STA of the reflection sheet RFB which is
mounted on the side wall surface of the back surface plate
RPL in an overlapping manner, and the side mold frame
extending portion MLP is formed into a shape so as to push
the raised portion STA.

Due to such a constitution, even when the reflection sheet
RFB is moved to a position closest to the back surface plate
RPL so that a gap is formed between the reflection sheet RFB
and the side mold frame SML, the side mold frame extending
portion MLP which is integrally formed on the end portion of
the side mold frame SML plays arole of a Iid thus closing the
gap. Accordingly, in assembling the backlight structural
body, it is possible to prevent the intrusion of the foreign
materials such as dusts into the inside of the mounting portion
of the optical compensation sheet stacked body and the liquid
crystal display panel. Accordingly, the dusts are hardly
adhered to the surface of the optical compensation sheet
stacked body and the display surface of the liquid crystal
display panel and the like.

Here, the joint structure which adopts the side mold frame
extending portion MLP integrally formed on the end portion
of the side mold frame SML is explained with respect to only
one corner out of four corners of the back surface plate RPL
in conjunction with drawings. However, in the actual consti-
tution, the joint portions formed in three other corners are also
constituted in the same manner as the above-mentioned con-
stitution.

Here, in the above-mentioned respective embodiments,
although the explanation has been made with respect to the
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case in which the external electrode fluorescent lamps are
used as a plurality of fluorescent lamps EFL arranged in
parallel on the back surface plate RPL, it is needless to say
that, even when cold cathode fluorescent lamps (CCFL) are
used in place of the external electrode fluorescent lamps,
advantageous effects substantially equal to the above-men-
tioned advantageous effects can be obtained.

What is claimed is:

1. A liquid crystal display device comprising:

a liquid crystal display panel; and

a direct light backlight structural body which is arranged
on a back surface of the liquid crystal display panel,
wherein

the backlight structural body includes:

a plurality of fluorescent lamps which is arranged in par-
allel to each other between a trough-shaped back surface
plate and a frame-shaped mold frame in a state that the
plurality of fluorescent lamps faces the back surface
plate in an opposed manner;

a side mold frame which is mounted on the back surface
plate and covers electrode portions of the fluorescent
lamps; and

a reflection sheet which is arranged between the back sur-
face plate and the fluorescent lamps as well as between
the back surface plate and the side mold frame, and

an end portion of the side mold frame includes an extend-
ing portion which is formed in a state that the extending
portion extends to a position outside a side wall portion
of the back surface plate and, at the same time, is bent
along a raised portion of the reflection sheet.

2. A liquid crystal display device according to claim 1,
wherein the extending portion is integrally formed with the
side mold frame using a formed body of a same resin material.

3. A liquid crystal display device according to claim 1,
wherein the side mold frame is arranged along two sides of
the mold frame which face each other in an opposed manner.

ok % k&
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