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(57) ABSTRACT

The present invention provides a liquid crystal display device
which can enhance display quality and reliability by prevent-
ing the intrusion of foreign materials to a display screen of a
liquid crystal display panel thus preventing the adhesion of
the foreign materials to the display screen of the liquid crystal
display panel. On an upper surface of a peripheral portion of
a split mold frame housing a liquid crystal display panel,
rubber cushions which are split in four are arranged at corner
portions of the peripheral portion in an adhesive manner. With
respect to the split portions of the rubber cushions at the
corner portion, on a long-side mold frame, extending portions
formed by extending both end portions of the long-side rub-
ber cushion larger than a predetermined length are integrally
formed and are arranged in an adhesive manner. On a short-
side mold frame, a short-side rubber cushion having a prede-
termined length is arranged. A connecting portion is formed
at the corner portion in a state that the end portions of the
long-side rubber cushion and short-side rubber cushion inter-
sect with each other in an approximately T-shape.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] The present application claims priority from Japa-
nese application JP2007-028717 filed on Feb. 8, 2007, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a liquid crystal dis-
play device having a backlight for radiating a light-source
light on a back surface of a liquid crystal display panel,
particularly to the structure which interrupts the intrusion of
foreign materials through a gap formed in a joint portion
between the liquid crystal display panel and the backlight. To
be more specific, the present invention relates to the structure
of a joint portion at a corner portion of a resilient member.
[0003] A liquid crystal display panel constituting a liquid
crystal display device is an image display device which is
basically configured such that a liquid crystal layer is sealed
between two substrates consisting of a first substrate and a
second substrate preferably formed of a glass substrate, and
an image is displayed by making use of a change of alignment
direction of liquid crystal in response to an electric field
applied to the liquid crystal from pixel selection electrodes
formed on the substrate. A full transmissive liquid crystal
display device which has been most popularly used currently
adopts the structure where a light-source light projected from
a backlight mounted on a back surface of a liquid crystal
display panel is polarized at an angle of approximately 90
degrees, and the polarized light is allowed to pass through a
polarizer thus forming an electronic latent image into a vis-
ible image which can be observed with naked eyes.

[0004] In the image display device using such a non-light-
emitting-type liquid crystal display panel, the electronic
latent image formed on the liquid crystal display panel is
visualized with the use of the external illumination means.
The external illumination means is constituted by mounting
an illumination device on a back surface or a front surface of
the liquid crystal display panel except for the structure which
makes use of a natural light. Particularly, a display device
which requires high brightness adopts the structure which
mounts the illumination device on the back surface of the
liquid crystal display panel as a mainstream. Such an illumi-
nation device is referred to as a direct back light.

[0005] Here, the term “direct backlight” is an expression in
contrast with a so-called side-backlight which performs illu-
mination by forming linear light sources having the same
constitution on a side of a light guide plate mounted on a back
surface of the liquid crystal display panel.

[0006] In the liquid crystal display device which uses the
above-mentioned direct backlight as the illumination light
source, to realize the narrowing of a picture frame, the reduc-
tion of weight and the integration of the backlight with the
liquid crystal display panel, the liquid crystal display panel is
accommodated and held in the inside of a frame-shaped metal
frame formed of a metal molded body in a fixed manner, and
the metal frame is mechanically fixed to respective sides of a
frame-shaped mold casing formed of a resin molded body
using bolts or the like in which a diffusion plate, linear light
sources, a reflector and the like are accommodated.

[0007] The direct backlight is mainly constituted of a
reflection sheet arranged to face the back surface of the liquid
crystal display panel in an opposed manner, a light diffusion
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plate arranged on a front-surface side of the reflection sheet,
and a fluorescent lamp arranged between the reflection sheet
and the light diffusion plate. On these constitutional mem-
bers, a back plate formed in an approximately trough shape,
for example, a side mold frame mounted on the back plate, a
frame-shaped mold frame in which the back plate mounting
the side mold frame thereon is fitted and the like are stacked
in an integral manner thus constituting the direct backlight.

[0008] Inthe backlight having such a constitution, a frame-
shaped resilient member such as a silicon rubber sheet is
adhered to the frame-shaped mold frame using an adhesive
material, and the liquid crystal display panel is mounted on
and adhered to an upper surface of the resilient member.
Further, in the same manner as the above-mentioned resilient
member, a frame-shaped resilient member such as a silicon
rubber sheet is adhered to a lower surface of the resilient
member using an adhesive material, and are mounted on and
adhered to a peripheral portion of the resilient member thus
integrally forming the optical compensation sheet stacked
body and the diffusion plate with the mold frame.

[0009] To be more specific, as shown in FIG. 7 which is a
plan view of an essential part of a backlight BL, a diffusion
plate DFB arranging an optical compensation sheet stacked
body OCS on a back surface side thereof is mounted on the
frame-shaped mold frame MLD. A rubber cushion RC con-
stituting a resilient member and applying an adhesive layer to
one surface thereofis combined with and adhered to an uppet-
surface side peripheral portion of the mold frame MLD. Then,
the liquid crystal display panel is mounted on the rubber
cushion RC to provide the liquid crystal display device.
[0010] However, in the liquid crystal display device having
such a constitution, a foreign material is adhered to a display
screen of the liquid crystal display panel. Accordingly, patent
document 1 (JP-A-2003-162901 (corresponding to U.S. Pat.
No. 7,283,118)) discloses a backlight and a liquid crystal
display device which prevent the intrusion of a foreign mate-
rial into a display part at the time of exchanging a lamp by
mounting a closure member (resilient member) among a dif-
fusion plate, a frame member and a lamp housing thus closing
a gap defined between the diffusion plate and the frame mem-
ber.

SUMMARY OF THE INVENTION

[0011] The mold frame which mounts the liquid crystal
display panel having such a constitution thereon adopts a
split-frame type for satisfying a recent demand for the
enhancement of productivity of the liquid crystal display
device, the reduction of manufacturing cost, the reduction of
number of manufacturing steps and the like. In manufacturing
the split-frame-type mold frame, instead of using the frame
structure which is integrally formed in a frame shape, the
mold frame is manufactured in a state that the mold frame is
split in four to form rods corresponding to respective sides of
the mold frame, and these rods are combined into a frame
shape.

[0012] Inthis split-frame-type mold frame MLD, as shown
in FIG. 8A which is a perspective view showing an essential
part of acorner portion, a long-side mold frame LMD formed
by molding in a rod shape, for example, and a short-side mold
frame SMD formed by molding in a rod shape, for example,
are combined with and adhered to each other in the direction
indicated by an arrow at both end portions thereof thus assem-
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bling the mold frame MLD in a frame shape as shown in FIG.
8B which is a plan view of an essential part of the mold frame
MLD.

[0013] However, in the liquid crystal display device with
the direct backlight having such a constitution, as shown in
FIG. 8B, at a split portion of the corner portion of the split-
type mold frame MLD, a gap G bent in a crank shape is
formed in a seam portion where the long-side mold frame
LMD and the short-side mold frame SMD are combined with
each other in view of size tolerance and operability.

[0014] Further, to an inner-peripheral-portion side of the
mold frame MLD assembled in a frame shape as described
above, a rubber cushion RC for mounting the liquid crystal
display panel is adhered. The rubber cushion RC is also
adhered and arranged in a 4-split manner in the same manner
as the mold frame MLD. Also in this case, as shown in FIG.
8B, at a split portion of the mold frame MLD, due to the
structure of the mold frame MLD, in a seam portion where
one end of the long-side rubber cushion LRC and one end of
the short-side rubber cushion SRC are combined with each
other, in view of size tolerance and operability when these
rubber cushions LRC, SRC are combined with each other, a
gap communicated with the crank-shaped gap G formed in
the mold frame MLD is formed.

[0015] Due to the formation of the gap G and the gap
communicated with the gap G, at the time of assembling or at
the time of performing image display, foreign materials such
as dusts adhered to the respective constitutional members or
dusts floating in peripheral portions of the respective consti-
tutional members intrude toward the inside from the outside
through the gap G (that is, toward the direction indicated by
an arrow B from an arrow A as shown in FIG. 8B), and these
foreign materials intrude into the inside of the liquid crystal
display panel mounted on the mold frame MLD.

[0016] Further, the foreign materials intruding into the
inside of the liquid crystal display panel are adhered to a
display screen of the liquid crystal display panel or the like
due to heat convection in the inside of the liquid crystal
display panel thus causing a display defect or the like at the
time of performing image display whereby the brightness
distributions of a display image becomes non-uniform. This
drawback lowers display quality and also damages quality
and reliability of the display image. In the drawing, symbol H
indicates a mounting threaded hole formed in the mold frame
MLD.

[0017] Further, in the liquid crystal display device having
such a constitution, image display is viewed in a state that the
liquid crystal display panel is arranged in the inside of the
cabinet in a laterally extended posture and hence, due to heat
convection generated by the backlight, the foreign materials
are liable to be concentrated and to stay at four corner portions
of the liquid crystal display panel. The stay of the foreign
materials becomes particularly conspicuous at the corner por-
tions on a lower side of the display panel.

[0018] Here, besides the above-mentioned direct backlight,
an edge-light backlight also requires the separation of a back-
light depending on a situation such as an exchange of a lamp.
In this case, the edge-light backlight also suffers from a draw-
back substantially equal to the above-mentioned drawback.
[0019] Accordingly, the present invention has been made to
overcome the above-mentioned drawbacks of the related art,
and it is an object of the present invention to provide a liquid
crystal display device which can enhance display quality and
reliability by preventing the intrusion of foreign materials
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into the inside of the mold frame thus preventing the adhesion
of the foreign materials to a display screen of a liquid crystal
display panel.

[0020] To achieve the above-mentioned objects, the present
invention provides a liquid crystal display device including a
liquid crystal display panel, a backlight mounted on a back
surface of the liquid crystal display panel, and a mold frame
housing the liquid crystal display panel and the backlight,
wherein the mold frame is formed in a frame shape by com-
bining a plurality of linear frame members, and joint portions
of the frame members are combined with each other by fitting
such that the joint portions include regions which overlap
each other as viewed in the direction that the joint portions
face a surface of the liquid crystal display panel in an opposed
mannet.

[0021] Due to such a constitution, with the use of the con-
necting portion, an intrusion path of foreign materials is
hardly generated and hence, it is possible to overcome the
drawbacks of the related art.

[0022] Further, the present invention also provides a liquid
crystal display device including a liquid crystal display panel,
a backlight mounted on a back surface of the liquid crystal
display panel, and a mold frame housing the liquid crystal
display panel and the backlight, wherein the mold frame is
formed in a frame shape by combining a plurality of linear
frame members, a plurality of linear first resilient members is
provided between the mold frame and the liquid crystal dis-
play panel, the first resilient members are adhered in a frame
shape along the longitudinal direction of the frame member,
and on the joint portions of the frame members, a second
resilient member adhered in a state that the second resilient
member strides over the plurality of frame members is pro-
vided.

[0023] Due to such a constitution, an intrusion path of
foreign materials is hardly generated and hence, it is possible
to overcome the drawbacks of the related art.

[0024] According to the liquid crystal display device of the
present invention, an intrusion path of foreign materials is
hardly generated and hence, the intrusion of the foreign mate-
rials into the inside of the mold frame can be prevented
whereby the adhesion of the foreign materials to a display
screen of the liquid crystal display panel can be eliminated.
Accordingly, lowering of display quality is prevented thus
bringing about an extremely advantageous effect that display
quality and reliability can be largely enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1isanexploded perspective view showing one
embodiment of a liquid crystal display device according to
the present invention;

[0026] 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;
[0027] FIG. 3 is a combinational view consisting of a top
plan view and side views showing an appearance of a back-
light shown in FIG. 1;

[0028] FIG. 4 is a perspective view showing an appearance
of the backlight shown in FIG. 1;

[0029] FIG. 5A to FIG. 5C are views showing the structure
of a corner portion of a mold frame shown in FIG. 1, wherein
FIG. 5A is a perspective view showing the manner of com-
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bining frame members at the corner portion, FIG. 5B is a plan
view of the corner portion, and FIG. 5C is a perspective view
of the corner portion;

[0030] FIG. 6 is a plan view of a corner portion of a mold
frame showing another embodiment of a liquid crystal dis-
play device according to the present invention;

[0031] FIG. 7 is a plan view showing an appearance of a
conventional backlight; and

[0032] FIG. 8A and FIG. 8B are views showing the struc-
ture of a corner portion of a conventional mold frame,
wherein FIG. 8A is a perspective view showing the manner of
combining frame members at the corner portion, and FIG. 8B
is a plan view of the corner portion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] Hereinafter, preferred embodiments of the present
invention are explained in detail in conjunction with drawings
showing these embodiments.

Embodiment 1

[0034] FIG. 11is a developed perspective view of an essen-
tial part of a liquid crystal display device for explaining the
constitution of the liquid crystal display device of one
embodiment according to the present invention. In FIG. 1, a
liquid crystal display panel PNL is configured such that a
liquid crystal layer is sealed between a pair of light transmit-
ting glass substrates each of which forms pixel selection
electrodes on an inner surface thereof. The alignment direc-
tion of liquid crystal is changed in response to an electric field
applied to the liquid crystal from the pixel selection elec-
trodes. A light-source light projected from a backlight BL
mounted on a back surface of the liquid crystal display panel
PNL is polarized by the liquid crystal layer at an angle of
approximately 90 degrees, and the polarized light is allowed
to pass through a polarizer thus forming an electronic latent
image into a visible image which can be observed with naked
eyes.

[0035] The backlight BL mounted on the back surface of
the liquid crystal display panel PNL is of a direct light type.
The backlight BL of this embodiment is configured 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 terminals TM
from above, a diffusion plate DFB, and an optical compen-
sation 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.

[0036] Here, in the backlight BL, having such a constitu-
tion, 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 deflection of the elongated
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external electrode fluorescent lamps EFL. Although not
shown in the drawing, the liquid crystal display panel PNL is
arranged on the mold frame MLD obtained by assembling
rod-shaped frame members each forming a frame member
into a frame shape by way of a rubber cushion RC which
constitutes a resilient member. Here, the constitutions of
these parts are explained in detail later.

[0037] Further, on both end sides of a lower side portion of
a surface of the back surface plate RPL on a side opposite to
asurface 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.

[0038] 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 fluores-
cent lamps EFL are electrically connected to the power sup-
ply 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.

[0039] Further, drive voltages whose phases are inverted
from each other are supplied to the external electrodes formed
onboth 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.

[0040] In assembling such a liquid crystal display device,
the liquid crystal display panel PNL and the backlight BL are
independently assembled in respective steps and, thereafter,
the liquid crystal display panel PNL is integrally formed on
the backlight BL in an overlapping manner. The backlight BL,
is obtained by assembling a plurality of constitutional mem-
bers 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 por-
tions are covered with the side mold frame SML.

[0041] The side mold frame SML includes comb-shaped
teeth which are interposed between the external electrode
fluorescent 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.

[0042] FIG. 2 is a plan view of an essential part of the
backlight BL. FIG. 2 shows a state in which the external
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electrode fluorescent lamps EFL are mounted on the under
frames SEP above the back surface plate RPL. As shown in
FIG. 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 is integrally
mounted. On both short sides of the back surface plate RPL,
the side mold frame SML which covers the power supply
terminals TM is arranged.

[0043] FIG. 3isa perspective view showing an appearance
of the liquid crystal display device and the mold frame MLD
according to the present invention. As shown in FIG. 3, after
mounting the external electrode fluorescent lamps EFL on a
side mold frame SMD, the under frames SEP shown in FIG.
1 is arranged in the vicinity of the power supply terminals
TM. A diffusion plate DFB and the optical compensation
sheet stacked body OCS are overlapped to the under frames
SEP. Then, the mold frame MLD described in detail later is
mounted on and is fastened to an uppermost portion of the
backlight BL using screws.

[0044] FIG.4is aview for explaining the detailed structure
of the liquid crystal display device in which the liquid crystal
display panel PNL is mounted on the mold frame MLD of the
backlight BL which is an essential part of the present inven-
tion and mounts the liquid crystal display panel PNL thereon
by way of the rubber cushion RC. Further, F1IG. 5A to FIG. 5C
are enlarged views of an essential part of the mold frame
MLD for explaining the constitution of the mold frame MLD,
wherein FIG. 5A is a perspective view showing the manner of
combining frame members at the corner portion, FIG. 5Bisa
plan view of the corner portion, and FIG. 5C is a perspective
view of the combined corner portion. Parts identical with the
corresponding parts in the above-mentioned drawings are
given same symbols, and their explanation is omitted.
[0045] As shown in FIG. 3 and FIG. 4, the frame-shaped
mold frame MLD is a four-split-type mold frame. This split-
type mold frame MLD is, for example, formed in a frame
shape by combining both end portions of long-side mold
frames LMD constituting frame members formed by molding
in arod shape and both end portions of short-side mold frames
SMD constituting frame members formed by molding in a
rod shape in the direction indicated by an arrow and by
joining respective engaging lugs of the mold frames LMD,
SMD. Here, in such a constitution, a joint portion of the end
portion the long-side mold frame LMD and end portion of the
short-side mold frame SMD is configured to ensure a large
contact area.

[0046] Further, as shown in FIG. 3 and FIG. 4, on an upper
surface of a peripheral portion of the frame-shaped mold
frame MLD, the rubber cushion RC which is formed by
cutting a resilient member formed of a silicon rubber sheet or
a resin sheet in a strip shape, for example, is mounted by
adhesion. Here, the resilient member is split in four at corner
portions of the peripheral portion of the mold frame MLD.
With respect to the split portions of the rubber cushion RC at
the corner portion, as shown in FIG. 5, on a long-side mold
frame LMD, extending portions LRC' formed by extending
both end portions of the long-side rubber cushion LRC by an
amount larger than a predetermined length are integrally
mounted by adhesion. On a short-side mold frame SMD, a
short-side rubber cushion SRC having a predetermined
length is mounted by adhesion. The end portions of both the
long-side rubber cushion LRC and the short-side rubber cush-
ion SRC are arranged to intersect with each other in an
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approximately T-shape to form a connecting portion C. That
is, the connecting portion C is formed by overlapping the
extending portions LRC' of the long-side rubber cushion LRC
to the end portion of the short-side rubber cushion SRC.
[0047] The connecting portion C is formed with the same
connecting structure also at other three corner portions of the
mold frame MLD. Further, the liquid crystal display panel
PNL is integrally mounted on the rubber cushion RC which
forms the connecting portion C at four corners of the mold
frame MLD thus constituting the liquid crystal display
device.

[0048] According to the liquid crystal display device hav-
ing such a constitution, by providing the connecting portion C
at the corner portion formed by the end portion of the long-
side rubber cushion LRC and the end portion of the short-side
rubber cushion SRC in a state that the extending portion LRC'
formed by integrally extending the end portion of the long-
side rubber cushion LRC intersects the end portion of the
short-side rubber cushion SRC at the connecting portion C, at
the split portion of the split mold frame, a distance of the gap
G can be elongated. Accordingly. an intrusion path of foreign
materials into the inside of the mold frame MLD is hardly
formed and hence, it is possible to prevent the intrusion of the
foreign materials onto a display screen of the liquid crystal
display panel PNL. Since the foreign material hardly arrives
at the display screen of the liquid crystal display panel PNL,
the adhesion of the foreign materials can be eliminated thus
preventing lowering of display quality.

Embodiment 2

[0049] FIG. 6 is a plan view showing the constitution of a
corner portion of a mold frame MLD for explaining another
embodiment of the liquid crystal display device according to
the present invention. Parts identical with the corresponding
parts in the above-mentioned drawings are given same sym-
bols, and their explanation is omitted.

[0050] InFIG. 6, the split mold frame MLD differs from the
split mold frame MLD shown in FIG. 5 with respect to the
constitution of a connecting portion C having the following
structure. That is, a rubber cushion RC' constituting a second
resilient member and formed of the same member as a long-
side rubber cushion LRC is arranged parallel to the long-side
rubber cushion LRC such that a gap G is closed outside a joint
portion between an end portion of a long-side mold frame
LMD and an end portion of a short-side mold frame SMD.
[0051] That is, the rubber cushion RC' is arranged to close
the gap G outside the connecting portion C between the end
portion of the long-side rubber cushion LRC and the end
portion of the short-side rubber cushion SRC of the conven-
tional structure shown in FIG. 8B.

[0052] Also inthe liquid crystal display device having such
a constitution, by providing the connecting portion C where
the rubber cushion RC' is arranged parallel to the long-side
rubber cushion LRC at the joint portion between the end
portion of the long-side rubber cushion LRC and the end
portion of the short-side rubber cushion SRC, the gap G is
closed and hence, the intrusion path of the foreign materials is
interrupted whereby the intrusion of the foreign materials into
the inside of the mold frame MLD can be prevented. Accord-
ingly, the foreign materials hardly arrive at a display screen of
aliquid crystal display panel PNL and hence, the adhesion of
the foreign materials within an effective display region of the
liquid crystal display panel PNL can be eliminated whereby
lowering of the display quality can be prevented.
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[0053] In the above-mentioned embodiments, on a back
surface of the back plate RPL, a power source part PCB
housing an inverter printed circuit board (power source
printed circuit board) therein is mounted, and connectors CT
having power supply cables CBL1, CBL2 at the other ends
thereof are connected to the inverter printed circuit board
INV. Although the inverter printed circuit board INV is
arranged at two corner portions, the positions and the number
of arrangement portions may be set arbitrarily.

[0054] Further, in the above-mentioned respective embodi-
ments, the structure of one corner portion out of four corner
portions of the frame-shaped mold frame has been explained
in conjunction with drawings. However, in the actual consti-
tution, the same structure is adopted by the joint portion at
three remaining corner portions.

What is claimed is:

1. A liquid crystal display device comprising:

aliquid crystal display panel;

a backlight mounted on a back surface of the liquid crystal

display panel; and

a mold frame housing the liquid crystal display panel and

the backlight, wherein

the mold frame is formed in a frame shape by combining a

plurality of linear frame members, and

joint portions of the frame members are combined with

each other by fitting such that the joint portions include
regions which overlap each other as viewed in the direc-
tion that the joint portions face a surface of the liquid
crystal display panel in an opposed manner.

2. A liquid crystal display device according to claim 1,
wherein a plurality of resilient members is provided between
the mold frame and the liquid crystal display panel, the resil-
ient members are adhered along the longitudinal direction of
the frame member, and on the joint portions of the frame
members, the resilient member on one frame member is
adhered in a state that the resilient member overlaps another
frame member as viewed in the direction that the joint por-
tions face a surface of the liquid crystal display panel in an
opposed manner.
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3. A liquid crystal display device according to claim 1,
wherein the resilient member is formed of a resin sheet.

4. A liquid crystal display device according to claim 1,
wherein the resilient member is formed of a silicon rubber
sheet.

5. A liquid crystal display device comprising:

a liquid crystal display panel;

a backlight mounted on a back surface of the liquid crystal

display panel; and

amold frame housing the liquid crystal display panel and
the backlight, wherein

the mold frame is formed in a frame shape by combining a
plurality of linear frame members,

a plurality of linear first resilient members is provided
between the mold frame and the liquid crystal display
panel,

the first resilient members are adhered in a frame shape
along the longitudinal direction of the frame member,
and on the joint portions of the frame members, a second
resilient member adhered in a state that the second resil-
ient member strides over the plurality of frame members
is provided.

6. A liquid crystal display device according to claim 5,

wherein the first resilient member is formed of four members.

7. A liquid crystal display device according to claim 5,
wherein the second resilient member is adhered to the frame
member in a state that the second resilient member is brought
into contact with at least two first resilient members.

8. A liquid crystal display device according to claim 5,
wherein the first resilient member is formed of a resin sheet.

9. A liquid crystal display device according to claim 5,
wherein the first resilient member is formed of a silicon
rubber sheet.

10. A liquid crystal display device according to claim 5,
wherein the second resilient member is formed of a resin
sheet.

11. A liquid crystal display device according to claim 5,
wherein the second resilient member is formed of a silicon
rubber sheet.



patsnap

TRAFROE) RBREREE
NIF(2E)E US20080192171A1 K (2E)R 2008-08-14
RS US12/068631 iR 2008-02-08

FRIRBE(RFR)AGE) KA HIERSF
KA LHIPSERSHEA

RE(EFR)AGE) AYERBERANTE.
IPSPI/RERBZBERLF

HARB(EAR)AE) MTREERCO., LTD.
AYERBFARAF.

[FRIK B A AZUMA YUJI
TSUBOKURA MASAKI
ITAKURA SHIMON
ABO SEIGO

RBAAN AZUMA, YUJI
TSUBOKURA, MASAKI
ITAKURA, SHIMON

ABO, SEIGO
IPCH#EE G02F1/1333
CPCH%(F G02F1/133308 G02F2001/133317 GO2F1/133608
Lk 2007028717 2007-02-08 JP
H {23 FF 3R US7961268
S\EBEEE Espacenet USPTO

BWE(R)

REARBK-MRBEREE , HEBEIH ERYMERARSE T RER
METRRRESERREMAFN , MW LERYHEHIREE RS0
ERBEE, HfR. ERNRBERRNHSEENELHBIH LRE
t, PEENRRBEUSEAANREED LRI NAI. T AL
NBRRBEN D TTEHD  ERLEEL | BYEROSRBHM /N R IHE
HATHEREMERNERS—FERH AREENEGFN. £
DEERE  AEREATMERENEIHRRE, ERUKRBNED
BB IREAKRBTIAARKRET , AT REES.



https://share-analytics.zhihuiya.com/view/a9f38f08-c2e4-4755-8040-2fce39d05099
https://worldwide.espacenet.com/patent/search/family/039685500/publication/US2008192171A1?q=US2008192171A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080192171%22.PGNR.&OS=DN/20080192171&RS=DN/20080192171

