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LIQUID CRYSTAL DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese Patent Application JP 2012-283108 filed on Dec. 26,
2012, the content of which is hereby incorporated by refer-
ence into this application.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a liquid crystal dis-
play device, and more particularly, to a technique for fixing a
liquid crystal display panel and a backlight unit.

[0003] Referring to FIG. 5, a generally employed liquid
crystal display device is configured to install a drive circuit
DR at a lower side of a liquid crystal display panel LCD
shown in the drawing, and to connect a flexible wiring sub-
strate FPC at a position closer to an edge side of the liquid
crystal display panel LCD than the drive circuit DR. A
double-sided tape TP is attached to a back surface of the liquid
crystal display panel LCD while surrounding a display region
AR so as to fix the liquid crystal display panel LCD and a
backlight unit BU as a light source.

[0004] More specifically, as shown in FIG. 6 (sectional
view taken along line B-B' of FIG. 5) and FIG. 7 (sectional
view taken along line C-C' of FIG. 5), the double-sided tape
TP is used to bond the upper surface of a frame-like mold
member MD which is formed to surround the light guide plate
LG and the optical sheet OS to the back surface of a first
substrate SUBI so that the backlight unit BU is fixed to the
back surface of the first substrate SUB1. A reflection sheet RF
provided on the back surface of the light guide plate LG has a
size sufficient to reach the mold member MD, having the
peripheral edge fixed to the back surface of the mold member
MD with the double-sided tape TP. Surfaces of the first sub-
strate SUB1 and a second substrate SUB2, which are not in
contact with the liquid crystal layer, have polarizing plates
POL1 and POL2, respectively. The liquid crystal display
panel LCD and the mold member MD are bonded via the
polarizing plate POL1 by using the double-sided tape TP.
[0005] The liquid crystal display device disclosed in JP-A-
2007-163556 is configured to use the double-sided tape for
fixing the upper surface of the backlight unit to the back
surface of the liquid crystal display panel. Especially, such
liquid crystal display device has a large gap between the side
edge of the lower polarizing plate and the side edge of the
glass substrate so that the double-sided tape is bonded to the
resultant gap.

[0006] Themobile information terminal such as the mobile
phone is demanded to further improve the display perfor-
mance such as an increase in the number of pixels, and expan-
sion of the display screen while keeping a limited casing size.
The liquid crystal display device to be installed in the mobile
information terminal has been required to further reduce the
width of the frame region as the peripheral area of the display
region AR as well as the increased number of pixels.
Recently, the liquid crystal display device has been demanded
to set the width of the frame region to 0.8 mm or 0.6 mm.
[0007] The generally employed liquid crystal display
device is configured to use the double-sided tape TP which
adheres to the front surface of the mold member MD opposite
the frame region of the liquid crystal display panel for fixing
the backlight unit BU to the back surface of the liquid crystal
display panel LCD. For that reason, when the frame region
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width is further reduced, the width of the double-sided tape
TP for fixing the liquid crystal display panel LCD to the mold
member MD is reduced as well, as clearly shown in the
sectional views of FIGS. 6 and 7. In this case, the bonded area
between the mold member MD and the double-sided tape TP,
and the bonded area between the liquid crystal display panel
LCD and the double-sided tape TP are decreased, respec-
tively. Especially, the bonded area of the side section where
the drive circuit DR is not installed as shown in FIG. 7 is
significantly decreased. It is therefore difficult to fix those
elements with a predetermined strength. Accordingly, devel-
opment of technique for fixing the liquid crystal display panel
LCD and the backlight unit BU without using the double-
sided tape TP has been much needed.

SUMMARY OF THE INVENTION

[0008] The present invention provides the liquid crystal
display device configured to allow fixation of the liquid crys-
tal display panel and the backlight unit in the frame region
with a predetermined strength as well as reduction in the
width of the frame region as described below.

(1) The liquid crystal display device according to the present
invention includes a liquid crystal display panel having a pair
of transparent substrates disposed to face with each other via
a liquid crystal layer, and a backlight unit disposed on a back
surface of the liquid crystal display panel for radiating a
backlight ray. A plate member is disposed opposite a side wall
surface of the liquid crystal display panel and a side wall
surface of the backlight unit. The plate member is fixed to the
side wall surface of the liquid crystal display panel and the
side wall surface of the backlight unit.

(2) The liquid crystal display device according to the present
invention includes a liquid crystal display panel having a pair
of transparent substrates disposed to face with each other via
a liquid crystal layer, and a backlight unit disposed on a back
surface of the liquid crystal display panel for radiating a
backlight ray. The backlight unit includes a light guide plate,
a light source opposite a side surface of the light guide plate,
a plurality of optical sheets disposed on the light guide plate
at a side which receives radiated light rays, and a mold mem-
ber which surrounds outer peripheries of the light guide plate
and the optical sheets. At least one of the pair of transparent
substrates has a first side wall surface. The mold member has
a second side wall surface. A plate member is disposed oppo-
site the first side wall surface and the second side wall surface.
The plate member is fixed to the first side wall surface and the
second side wall surface.

[0009] The present invention is configured to allow fixation
of theliquid crystal display panel and the backlight unit in the
frame region with predetermined strength, thus making the
frame region width of the liquid crystal display panel signifi-
cantly small.

[0010] Other advantages of the present invention will be
clarified by the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 11is a plan view, explaining a schematic struc-
ture of a liquid crystal display device according to a first
embodiment of the present invention;

[0012]
FIG. 1;

FIG. 2 is a sectional view taken along line A-A' of



US 2014/0176863 A1l

[0013] FIG.3isasectional view of an end of aliquid crystal
display panel of the liquid crystal display device according to
the first embodiment of the present invention;

[0014] FIG. 41s a plan view. explaining a schematic struc-
ture of a liquid crystal display device according to a second
embodiment of the present invention;

[0015] FIG. 5is a plan view, explaining a schematic struc-
ture of a generally employed liquid crystal display device;

[0016] FIG. 6 is a sectional view taken along line B-B' of
FIG. 5;
[0017] FIG. 7 is a sectional view taken along line C-C' of
FIG. 5;
[0018] FIG. 8 is a plan view showing another exemplary

structure of the first embodiment; and
[0019] FIG.9isaplan view showing yet another exemplary
structure of the first embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] Embodiments to which the present invention has
been applied will be described referring to the drawings. The
same elements in the following embodiments will be desig-
nated with the same reference numerals, and explanations
thereof, thus will be omitted.

First Embodiment

Overall Structure

[0021] FIG. 1is a plan view for explaining the schematic
structure of a liquid crystal display device according to the
first embodiment of the present invention. The overall struc-
ture of the liquid crystal display device according to the first
embodiment will be described hereinafter.

[0022] Asshown inFIG. 1, the liquid crystal display device
according to the first embodiment includes a known liquid
crystal display panel LCD with a display region AR indicated
by a dotted line in the drawing, and a known backlight unit
disposed on the back surface of the liquid crystal display
panel LCD. A not-shown box-like frame member (lower
frame) having one open surface along the side wall surface
may be provided at the side of the backlight unit BU as
needed. Furthermore, it may be configured that a not-shown
box-like frame member (upper frame) with an open surface
formed corresponding to the display region AR is disposed at
the side of the liquid crystal display panel LCD, and the upper
and the lower frames are fitted so as to hold the liquid crystal
display panel LCD and the backlight unit BU.

[0023] Forexample, the liquid crystal display panel LCD is
configured to interpose a not-shown liquid crystal layer
between a first substrate (may be referred to as TFT substrate)
on which not-shown known thin film transistors are formed,
and a second substrate (may be referred to as CF substrate) on
which red (R), green (G) and blue (B) color filters are formed
corresponding to the pixels, which face with each other. A
plurality of longitudinally extending video signal lines (drain
lines) as indicated by Y1, Y2, and a plurality of laterally
extending scanning signal lines (gate lines) as indicated by
X1, X2 are formed on the counter surface of the first substrate,
that is, the surface in contact with the liquid crystal layer so
that the region defined by the drain line and the gate line
constitutes the pixel region. A thin film transistor which is
ON/OFF driven by a scanning signal from the gate line is
disposed around the point where the drain line and the gate
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line cross each other. The video signal from the drain line in
ON state of the thin film transistor is output to a pixel elec-
trode via the thin film transistor.

[0024] The counter surface of the second substrate, that is,
the surface in contact with the liquid crystal layer corresponds
to the color filter of any one of RGB for each pixel so as to
constitute the unit pixel for color display with RGB pixels.
The second substrate has the side close to the Y1, which is
shorter than that of the first substrate. The counter surface of
the first substrate exposed from the second substrate, that is,
the surface at the side of the liquid crystal layer has a known
flexible wiring substrate FPC which receives an input of
external image signals, and the drive circuit DR which gen-
erates video signals and scanning signals mounted thereon.
[0025] Theexposed surfaces ofthe first substrate SUB1 and
the second substrate SUB2, which are not in contact with the
liquid crystal layer, have known polarizing plates POL1 and
POL2 bonded thereto, respectively. Like the generally
employed case, the polarizing plates POL1 and POL2 are
configured to have the respective ends positioned at the outer
side of the display region AR so as to be covered.

[0026] Thebacklightunit for radiating a flat backlight ray is
disposed on the back surface of the liquid crystal display
panel LCD. Especially, the liquid crystal display device
according to the first embodiment is configured to fix the
backlight unit to the back surface of the liquid crystal display
panel LCD with connection plates BP disposed on edges at
X1 and X2 sides of the liquid crystal display panel LCD, that
is, opposite sides in the longitudinal direction as described
below. In other words, the connection plates BP are disposed
attwo sides which cross the side on which the drive circuit DR
and the flexible wiring substrate FPC are disposed so as to fix
the backlight unit to the back surface of the liquid crystal
display panel LCD. At least at the point of the side on which
the plate BP is disposed, the side edge of the polarizing plate
POL1 bonded to the back surface of the first substrate SUB1
is positioned closer to the display region AR than the side
edge of the first substrate SUB1 so as not to extend therefrom.
That is, at least at the side where the plate BP is disposed, a
space (gap) is formed between the fixing member that
includes the plate BP and the adhesive layer AD (adhesive),
and the side edge of the polarizing plate POL 1, preventing the
contact between the polarizing plate POL1 and the adhesive
layer AD.

Detailed Structure of the Plate

[0027] Referring to FIG. 2 as a sectional view taken along
line A-A' of FIG. 1, the structure of the connection plate BP
for fixing the liquid crystal display panel and the backlight
unit of the liquid crystal display device according to the first
embodiment will be described in detail.

[0028] Referring to FIG. 2, the liquid crystal display device
according to the first embodiment is configured to fix the side
wall surface of the liquid crystal display panel LCD (periph-
eral side surface, side surface), that is, side wall surfaces of
the first substrate SUB1 and the second substrate SUB2, and
the side wall surface (peripheral side surface, side surface) of
the backlight unit BU with a fixing member that includes the
plate (plate member) BP and the adhesive layer AD that
adheres to one surface of the plate BP. In other words, the
structure according to the first embodiment is configured to
retain the liquid crystal display panel LCD and the backlight
unit BU on the side wall surface by means of the plate BP and
the adhesive layer AD when fixing the liquid crystal display
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panel LCD and the backlight unit BU of the members of the
liquid erystal display module that constitutes the liquid crys-
tal display device.

[0029] Like the generally employed backlight unit BU, the
backlight unit BU of the first embodiment is configured to
dispose the frame-like mold member MD to surround the
light guide plate LG and the optical sheet OS. A frame-like
light-shielding tape BM with light shielding property having
the side opposite the mold member MD applied with the
adhesive is bonded to the upper surface (at the 72 side) of the
mold member MD so as to prevent leakage of the backlight
from the end of the backlight unit BU. Accordingly, like the
generally employed double-sided tape TP, the inner periph-
eral side of the frame-like light shielding tape BM is config-
ured to cover the end of the optical sheet OS. The structure is
not necessarily required to use the light shielding tape BM.
[0030] A known reflection sheet RF with the outside
dimension substantially the same as that of the mold member
MD is provided on the back surface side of the light guide
plate LG. The double-sided tape TP with light shielding prop-
erty is applied to the overlapped portion between the back
surface (surface at 71 side) of the mold member MD and the
reflection sheet RF so that the peripheral part of the reflection
sheet RF is fixed to the back surface of the mold member MD,
and the light leakage is prevented. As the light guide plate LG,
the known one for converting the light from a not-shown light
source into the flat light is employed. The optical sheet OS is
formed by laminating a plurality of optical sheets such as
known prism sheets and diffusion sheets. As the reflection
sheet RF, the known reflection sheet is employed.

[0031] The aforementioned fixing structure according to
the first embodiment allows the respective side wall surfaces
of the liquid crystal display panel LCD and the backlight umt
BU to serve as adhesive surfaces (side wall parts designated
as AT1 and AT2 shown in the drawing). The plate BP is
bonded to the side wall surfaces via the adhesive layer AD so
as to fix the liquid crystal display panel LCD and the backlight
unit BU. In other words, the respective side wall surfaces of
the mold member MD disposed at the outermost periphery of
the backlight unit BU, and the first and the second substrates
SUBI and SUB2 which constitute the liquid crystal display
panel LCD, are set as the adhesive surfaces. The plate BP is
bonded to those side wall surfaces with the adhesive layer AD
so as to fix the first and the second substrates SUB1 and
SUB2, and the mold member MD at the side wall surfaces,
that is, outer peripheral surfaces. The fixing structure accord-
ing to the first embodiment of the present invention is con-
figured that the upper surface of the mold member MD (sur-
face opposite the liquid crystal display panel LCD) and the
back surface of the liquid crystal display panel LCD are not
used as the fixing regions.

[0032] Therefore, the liquid crystal display device accord-
ing to the first embodiment of the present invention ensures to
fix the liquid crystal display panel LCD and the mold member
MD with the plate BP even when it is difficult to secure the
region where the double-sided tape TP is applied for fixing
the liquid crystal display panel LCD and the mold member
MD owing to the reduced frame region of the liquid crystal
display panel LCD, as shown in FIG. 7. Unlike the generally
employed fixing structure, the fixing structure according to
the first embodiment allows large reduction in the width of the
frame region.

[0033] Thematerial member for forming the plate BP isnot
particularly limited. For example, it is possible to use the
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material except metal, for example, the resin member such as
the known PET and polycarbonate, and the material which
contains glass epoxy.

[0034] The material with desired rigidity is used for form-
ing the plate BP of the fixing structure according to the first
embodiment in order to prevent backlash and displacement of
the liquid crystal display panel LCD and the backlight unit
BU in Z1 and 72 directions owing to vertical motion of the
liquid crystal display device under vibration and the like.

[0035] For example, each of the first substrate SUB1 and
the second substrate SUB2 as the glass substrate has a sig-
nificantly high Young’s modulus. However, the mold member
MD of the backlight unit BU, which is made of the resin
member, has the Young’s modulus of approximately 2000
Mpa. Therefore, it is preferable to use the material with the
Young’s modulus higher than that of the mold member MD,
for example, 2000 Mpa or higher for forming the plate BP.

[0036] FIG. 3 is a sectional view illustrating the end of the
liquid crystal display panel of the liquid crystal display device
according to the first embodiment of the present invention.
FIG. 3 is an enlarged sectional view illustrating the end of the
liquid crystal display panel in cross-section shown in FIG. 2.

[0037] As shown in FIG. 3, the plate BP and the adhesive
layer AD are applied to the side wall surfaces of the liquid
crystal display panel LCD and the backlight unit BU of the
liquid crystal display device according to the first embodi-
ment. A width L2 of the frame region of the liquid crystal
display device is obtained by summing a length L1 from the
end of the liquid crystal display panel LCD to the display
region AR, a width W1 of the plate BP, and a width W2 ofthe
adhesive layer AD, that is, L2=W1+W2+L1.

[0038] If the polyimide resin material with high Young’s
modulus is used for forming the plate BP having the width W1
of 0.05 mm approximately, it is possible to secure sufficient
rigidity for fixing the liquid crystal display panel LCD and the
mold member MD. The adhesive layer AD with the thickness
W2 0f0.05 mm may provide sufficient adhesive force. In this
case, assuming that the length L1 from the display region AR
to the end of the liquid crystal display panel LCD is approxi-
mately 0.4 mm (the length that does not allow the double-
sided tape TP to be applied as shown in FIG. 7), the width L.2
of the frame region shown in FIG. 3 will be derived from the
following equation: [2=W1+W2+L1=0.05+0.05+0.4=0.5
mm. The use of the plate BP expands the outer shape of the
liquid crystal display device by the amount corresponding to
the thickness W1. However, the length L1 of the liquid crystal
display panel LCD shown in FIG. 3 may be largely reduced.
The width L2 of the frame region of the liquid crystal display
device may also be largely reduced in comparison with the
generally employed liquid crystal display device shown in
FIGS.5t0 7.

[0039] Even if the thickness W1 of the plate BP is equal to
or larger than 0.05 mm, for example, 0.1 mm or 0.15 mm, the
width L2 of the frame region is approximately 0.6 mm, and
accordingly, the frame region of the liquid crystal display
device may be sufficiently reduced.

[0040] As described above, the fixing structure of the liquid
crystal display device according to the first embodiment of
the present invention is configured to use the plate BP bonded
to the side wall surface or the end surface of the liquid crystal
display panel LCD via the adhesive layer AD for fixing the
liquid crystal display panel LCD and the backlight unit BU.
The generally applied region for accommodating the double-
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sided tape TP is no longer necessary, thus making it possible
to largely reduce the frame region of the liquid crystal display
device.

Second Embodiment

[0041] FIG. 4 is a plan view for explaining the schematic
structure of the liquid crystal display device according to a
second embodiment of the present invention, which corre-
sponds to FIG. 1 representing the first embodiment. The
liquid crystal display device according to the second embodi-
ment is substantially the same as the first embodiment except
the side part on which the plate BP (including the adhesive
layer AD) is disposed.

[0042] As shown FIG. 4, the liquid crystal display device
according to the second embodiment is configured that the
plates BP and the adhesive layers AD are disposed on two
sides ofa leftlong side and an upper short side that crosses the
long side. The upper short side shown in the drawing is
opposite the side on which the drive circuit DR is installed. In
other words, the liquid crystal display device according to the
second embodiment has two sides which define the upper left
corner angle, on which the plates BP and the adhesive layers
AD are disposed.

[0043] The liquid crystal display device according to the
second embodiment is configured to align the side wall sur-
faces of the liquid crystal display panel LCD and the back-
light unit BU on at least two sides to which the plates BP are
applied. Like the first embodiment, the plate BP allows the
liquid crystal display panel LCD and the backlight unit BU to
be fixed to the aligned side wall surfaces, thus providing the
similar effects to those derived from the first embodiment.
[0044] After separation from the mother board, the polar-
izing plates POL1 and POL2 are bonded to the liquid crystal
display panel LCD, respectively. If the size of the liquid
crystal display panel LCD has to be made substantially the
same as those of the polarizing plates POL1 and POL2 in
order to further reduce the frame region, there may be a case
where the end of the polarizing plate POL1 protrudes from the
end of the second substrate SUB2, that is, the liquid crystal
display panel LCD owing to variation in the bonding opera-
tion and bonding area when the polarizing plate (lower polar-
izing plate) POL1 is bonded to the second substrate SUB2.
[0045] Among four sides of the rectangular liquid crystal
display device according to the second embodiment, the plate
BP is not disposed on the sides opposite the sides to which the
plates BP are bonded via the adhesive layers AD. The fixing
structure according to the second embodiment is configured
to bond the polarizing plate POL1 in reference to the two
sides on which the plates BP are disposed so that the polar-
izing plate POL1 projects owing to the aforementioned varia-
tion in white arrow directions S1 and S2 shown in the drawing
toward the rest of the two sides on which the plates BP are not
disposed. This makes it possible to prevent failure upon bond-
ing of the plate BP, which is caused by the projection of the
polarizing plate POL1 from the end of the first substrate
SUBL.

[0046] Evenwhen the side wall surface of the liquid crystal
display panel LCD is misaligned with that of the backlight
unit BU with respect to all the sides owing to difference in the
outside dimension between the liquid crystal display panel
LCD and the backlight unit BU, it is preferable to put the
misaligned side wall surfaces into those in the direction of the
white arrows S1 and S2, that is, the two sides on which no
plates BP are disposed. This makes it possible to prevent
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failure caused by fixing the side wall surfaces of the liquid
crystal display panel LCD and the backlight unit BU via the
adhesive layers AD using the plates BP. The liquid crystal
display panel LCD and the mold member MD may be fixed in
a well stabilized way.

[0047] Generally, an inorganic material such as the glass
substrate 1s used for forming the first substrate SUB1 and the
second substrate SUB2 which constitute the liquid crystal
display panel LCD, and the resin member as the organic
material is used for forming the mold member MD. In other
words, the liquid crystal display panel LCD and the backlight
unit BU which are fixed via the plate BP and the adhesive
layer AD have different expansion coefficients. Accordingly,
there may be a case where values of the expansion quantity in
the long-length and the short-length directions owing to the
temperature change become different between the liquid
crystal display panel LCD and the backlight unit BU.

[0048] The fixing structure according to the second
embodiment have the sides opposite those provided with the
plate BP, at which the liquid crystal display panel LCD and
the mold member MD (that is, a part of the backlight unit BU)
are not fixed. Therefore, each expansion of the liquid crystal
display panel LCD and the backlight unit BU owing to the
temperature change may be converged to the arrow directions
S1 and S2. This makes it possible to provide the marked
advantage of preventing the plate BP from peeling off owing
to the difference in the expansion quantity.

[0049] As described above, the liquid crystal display device
according to the second embodiment is capable of providing
the marked advantage of further improving reliability in fixa-
tion of the liquid crystal display panel LCD and the mold
member MD using the plates BP according to the present
invention.

[0050] The explanation has been made that the liquid crys-
tal display device according to the first and second embodi-
ments is configured to dispose the adhesive layer AD and the
plate BP on two sides. However, the present invention is not
limited to the aforementioned configuration. For example, the
adhesive layer AD and the plate BP may be disposed on three
sides expect the one on which the drive circuit is installed, or
disposed on all the sides including the one on which the drive
circuit is installed. At the side where the drive circuit is
installed, only the first substrate may be aligned with the
backlight unit. Therefore, sizes of the adhesive layer AD and
the plate BP in the directions 71 and Z2 have to be made
smaller than the other sides.

[0051] The fixing structure of the liquid crystal display
device according to the first and the second embodiments is
applicable to the liquid crystal display panel having elec-
trodes for a coordinate input device (touch panel) built in the
pixel, that is, in-cell type touch panel, or the liquid crystal
display panel having electrodes for the touch panel between
the second substrate and the polarizing plate, that is, on-cell
type touch panel.

[0052] The liquid crystal display device according to the
first and the second embodiments has been described with the
case where the liquid crystal display panel LCD and the
backlight unit BU are fixed with the plate BP and the adhesive
layer AD across the full length of the single side. However, the
present invention is not limited to such configuration. For
example, the plate BP may be disposed on a part of the side as
shown in FIG. 8, or a plurality of plates BP may be disposed
on the single side as shown in FIG. 9.
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[0053] The present invention has been described in detail
by taking exemplary structures as examples. However, the
present invention is not limited to those embodiments, and
may be modified without deviating from scope of the inven-
tion.

What is claimed is:

1. A liquid crystal display device provided with a liquid
crystal display panel having a pair of transparent substrates
disposed to face with each other via a liquid crystal layer, and
a backlight unit disposed on a back surface of the liquid
crystal display panel for radiating a backlight ray,

wherein the backlight unit includes a light guide plate, a

light source opposite a side surface of the light guide
plate, a plurality of optical sheets disposed on a main
surface of the light guide plate, and a mold member
which surrounds outer peripheries of the light guide
plate and the optical sheets;

at least one of the pair of transparent substrates has a first

side wall surface;

the mold member has a second side wall surface;

a plate member is disposed opposite the first side wall

surface and the second side wall surface; and

the plate member is fixed to the first side wall surface and

the second side wall surface.

2. A liquid crystal display device provided with a liquid
crystal display panel having a pair of transparent substrates
disposed to face with each other viaa liquid crystal layer, and
a backlight unit disposed on a back surface of the liquid
crystal display panel for radiating a backlight ray,

wherein a plate member is disposed opposite a side wall

surface of the liquid crystal display panel and a side wall
surface of the backlight unit; and

the plate member is fixed to the side wall surface of the

liquid crystal display panel and the side wall surface of
the backlight unit.

3. The liquid crystal display device according to claim 2,
wherein the plate member is fixed to the side wall surface of
the liquid crystal display panel and the side wall surface of the
backlight unit through an adhesive.

4. The liquid crystal display device according to claim 2,
wherein the side wall surface of the liquid crystal display
panel is a side wall surface of the transparent substrate.

5. The liquid crystal display device according to claim 2,

wherein the backlight unit includes a light guide plate, a

light source opposite a side surface of the light guide
plate, a plurality of optical sheets disposed on a main
surface of the light guide plate, and a mold member
which surrounds outer peripheries of the light guide
plate and the optical sheets; and
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the side wall surface of the backlight unit is a side wall

surface of the mold member.

6. The liquid crystal display device according to claim 5,
wherein the plate member has a Young’s modulus greater than
that of the mold member.

7. The liquid crystal display device according to claim 2,

wherein the liquid crystal display panel includes a pair of

polarizing plates disposed on a display surface and on a
back surface, respectively; and

the pair of polarizing plates is not in contact with the plate

member.

8. The liquid crystal display device according to claim 3,

wherein the liquid crystal display panel includes a pair of

polarizing plates disposed on a display surface and on a
back surface; and

the pair of polarizing plates is not in contact with the

adhesive.

9. The liquid crystal display device according to claim 2,

wherein a plurality of the plate members are provided; and

the plate members are fixed to the side wall surfaces of two
or more sides of the liquid crystal display panel.

10. The liquid crystal display device according to claim 9,

wherein the liquid crystal display panel includes a first side

and a second side that crosses the first side; and

the plate members are fixed to the side wall surfaces of the

first side and the second side.

11. The liquid crystal display device according to claim 10,

wherein the liquid crystal display panel has a drive circuit

on an edge of at least one of the pair of transparent
substrates;

the first side crosses a side on which the drive circuit is

installed; and

the second side faces the side on which the drive circuit is

installed.

12. The liquid crystal display device according to claim 2,
wherein the plate member faces the side wall surface of the
liquid crystal display panel across a full length of a side of the
liquid crystal display panel.

13. The liquid crystal display device according to claim 2,
wherein the plate member is a part of a side of the liquid
crystal display panel, and faces the side wall surface of the
liquid crystal display panel.

14. The liquid crystal display device according to claim 2,
wherein the plate members face the side wall surface of the
liquid crystal display panel on at least one side of the liquid
crystal display panel.

15. The liquid crystal display device according to claim 2,
wherein the plate member has a Young’s modulus equal to or
greater than 2000 Mpa.
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