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Provided is a liquid crystal display device capable of improv-
ing display characteristics in an edge region of a display
surface of a liquid crystal display panel. In a liquid crystal
display device, a frame includes a protruding portion that
protrudes from an inner peripheral surface thereof to an inner
periphery side between a liquid crystal display panel and a
backlight unit. The protruding portion includes a first surface
located on the inner periphery side, on which an optical sheet
is arranged; and a second surface located on an outer periph-
ery side and closer to the liquid crystal display panel than the
first surface, on which a light blocking member is arranged.
The light blocking member protrudes to the inner periphery
side with respect to the second surface, and overlaps with the
first surface in a thickness direction of the liquid crystal
display panel.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2014-000619 filed on Jan. 6, 2014, the
entire content of which is hereby incorporated by reference
into this application.

TECHNICAL FIELD

[0002] The present invention relates to a liquid crystal dis-
play device.

BACKGROUND

[0003] Japanese Patent Application Laid-open No. 2008-
129240 discloses a liquid crystal display device that includes
a frame provided with a support frame protruding between a
liquid crystal display panel and a backlight unit, in which an
optical sheet is arranged in a space surrounded by the liquid
crystal display panel, the backlight unit and the support
frame.

[0004] Intheabove-mentioned technology, thereisa fearin
that when an edge region of a display surface of the liquid
crystal display panel is observed in the direction toward the
outer periphery side, light reflected on an inner edge surface
of the support frame may be recognized.

[0005] The present invention has been made in view of the
above-mentioned problem, and it is an object thereof to pro-
vide a liquid crystal display device capable of improving
display characteristics in the edge region of the display sur-
face of the liquid crystal display panel.

SUMMARY

[0006] In order to solve the above-mentioned problem, a
liquid crystal display device according to one embodiment of
the present application includes: a liquid crystal display
panel; a backlight unit arranged to be opposed to the liquid
crystal display panel; an optical sheet arranged between the
liquid crystal display panel and the backlight unit; a frame
arranged around a periphery of the liquid crystal display
panel, the backlight unit, and the optical sheet, the frame
including a protruding portion that protrudes from an inner
peripheral surface of the frame to an inner periphery side
between the liquid crystal display panel and the backlight
unit; and a light blocking member arranged between the lig-
uid crystal display panel and the protruding portion. The
protruding portion includes two surfaces opposed to the lig-
uid crystal display panel, the two surfaces including: a first
surface located on the inner periphery side, on which the
optical sheet is arranged; and a second surface located on an
outer periphery side and closer to the liquid crystal display
panel than the first surface, on which the light blocking mem-
ber is arranged. The light blocking member protrudes to the
inner periphery side with respect to the second surface, and
overlaps with the first surface in a thickness direction of the
liquid crystal display panel.

[0007] Further, according to one embodiment of the present
application, the light blocking member may be arranged on
the second surface through intermediation of a cushion mem-
ber.

[0008] Further, according to one embodiment of the present
application, the light blocking member may be a light block-
ing tape.
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[0009] Further, according to one embodiment of the present
application, the light blocking member may overlap with the
optical sheet in the thickness direction of the liquid crystal
display panel.

[0010] Further, according to one embodiment of the present
application, the light blocking member may overlap with a
black matrix included in a color filter substrate of the liquid
crystal display panel in the thickness direction of the liquid
crystal display panel.

[0011] Further, according to one embodiment of the present
application, one surface of the light blocking member that is
opposed to the liquid crystal display panel may be black, and
the other surface of the light blocking member that is opposed
to the protruding portion may be white.

[0012] Further, according to one embodiment of the present
application, one space may be formed between the liquid
crystal display panel and the optical sheet, and another space
may be formed between the backlight unit and the optical
sheet.

[0013] Further, according to one embodiment of the present
application, the frame may include a bezel portion that is
opposed to an edge region of a display surface of the liquid
crystal display panel, and a space may be formed between the
edge region of the display surface of the liquid crystal display
panel and the bezel portion.

[0014] According to one embodiment of the present appli-
cation, the optical sheet is arranged on the first surface of the
protruding portion of the frame, which is opposed to the
liquid crystal display panel, and hence light reflected on an
inner edge surface ofthe protruding portion is prevented from
being easily recognized owing to the presence of the optical
sheet. Consequently, the display characteristics in the edge
region of the display surface ofthe liquid crystal display panel
may be improved.

[0015] Further, the amount of light in a space formed
between the liquid crystal display panel and the protruding
portion is increased because the optical sheet is arranged on
the first surface of the protruding portion, but the light block-
ing member is arranged on the second surface of the protrud-
ing portion, thereby suppressing light sneaking into the dis-
play surface side from an edge of the liquid crystal display
panel. Also with this, the display characteristics in the edge
region of the display surface of'the liquid crystal display panel
may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a front view of a liquid crystal display
device according to one embodiment of the present applica-
tion.

[0017] FIG. 21s a cross-sectional view taken along the line
1I-1T of FIG. 1.
[0018] FIG. 3 is an enlarged view focusing on a main por-

tion of FIG. 2.

DETAILED DESCRIPTION

[0019] One embodiment of the present application is now
described below with reference to the accompanying draw-
ings . FIG. 1 is a front view of a liquid crystal display device
1 according to one embodiment of the present application.
FIG. 2 is a cross-sectional view taken along the line II-II of
FIG. 1. FIG. 3 is an enlarged view focusing on a main portion
of FIG. 2.
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[0020] The liquid crystal display device 1 includes a liquid
crystal display panel 2, a backlight unit 3 arranged to be
opposed to the liquid crystal display panel 2, an optical sheet
4 arranged between the liquid crystal display panel 2 and the
backlight unit 3, and a frame including an upside frame 5, a
downside frame 6 and an intermediate frame 7 arranged
around the periphery of those members.

[0021] In the following description, the side where the lig-
uid crystal display panel 2 is located with respect to the
backlight unit 3 in a thickness direction of the liquid crystal
display panel 2 is referred to as “upside” and the opposite side
1s referred to as “downside”. Further, the side where the liquid
crystal display panel 2 is located with respect to the interme-
diate frame 7 in an in-plane direction of the liquid crystal
display panel 2 is referred to as “inner periphery side” and the
opposite side is referred to as “outer periphery side”.

[0022] The liquid crystal display panel 2 includes a color
filter (CF) substrate 21, a thin film transistor (TFT) substrate
23 arranged on the downside of the CF substrate 21, a liquid
crystal layer 25 held between the CF substrate 21 and the TFT
substrate 23, a polarizing plate 27 arranged on the upside of
the CF substrate 21, and a polarizing plate 29 arranged on the
downside of the TFT substrate 23.

[0023] The CF substrate 21 includes a black matrix (not
shown). The black matrix is arranged on an entire non-display
region defined between the liquid crystal layer 25 and a sub-
strate end 21a.

[0024] A substrate end 23a of the TFT substrate 23 is
located on the outer periphery side with respect to the sub-
strate end 21a of the CF substrate 21, thereby exposing a part
of an upside surface of the TFT substrate 23. On this exposed
part, adriver IC is mounted, and a terminal to be connected to
a FPC or the like is provided.

[0025] The backlight unit 3 includes a light guide plate 31,
a reflective sheet 33 arranged on the downside of the light
guide plate 31, and a rear plate 35 arranged on the downside
of the reflective sheet 33.

[0026] The light guide plate 31 allows light entering from
one side surface (in this embodiment, aside surface located on
the downside in FIG. 1) to be uniformly emitted from an
upside surface thereof, thereby causing the backlight unit 3 to
function as a planar light source.

[0027] The optical sheet 4 includes a plurality of sheets 41
to 43. At least one of the sheets 41 to 43 has a function of
diffusing the light from the backlight unit 3.

[0028] The upside frame 5 is a rectangular-shaped frame
having an [-shaped cross section. Examples of suitable mate-
rial for the upside frame 5 include a lightweight material with
high rigidity, such as a steel plate. The upside frame 5
includes a side wall portion 51 and a bezel portion 53 that are
formed into an [-shape.

[0029] The side wall portion 51 is located on the outer
periphery side with respect to the downside frame 6 and the
intermediate frame 7. The bezel portion 53 extends to the
inner periphery side from an upside end of the side wall
portion 51, and is opposed to an edge region of a display
surface 2a of the liquid crystal display panel 2.

[0030] A cushionmember 81 forlessening impact when the
liquid crystal display panel 2 collides with the bezel portion
53 is adhered onto a downside surface of the bezel portion 53.
Examples of suitable material for the cushion member 81
include a foamed resin and a synthetic rubber.

[0031] The bezel portion 53 is not adhered onto the edge
region of the display surface 2a of the liquid crystal display
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panel 2. Thus, when the liquid crystal display panel 2 is
located on the downside in a vertical movable range, a space
is formed between the edge region of the display surface 2a of
the liquid crystal display panel 2 and the bezel portion 53.
[0032] The downside frame 6 covers the downside of the
backlight unit 3. Examples of suitable material for the down-
side frame 6 include a lightweight material with high rigidity,
such as a steel plate. The downside frame 6 includes a side
wall portion 61 and a rear portion 63.

[0033] The intermediate frame 7 is a rectangular-shaped
frame having a substantially T-shaped or substantially
L-shaped cross section. Examples of suitable material for the
intermediate frame 7 include a synthetic resin. It is preferred
that the intermediate frame 7 is black color or dark color and
have light blocking properties. The intermediate frame 7
includes a side wall portion 71 and a protruding portion 73.
[0034] The side wall portion 71 is arranged between the
side wall portion 51 of the upside frame 5 and the side wall
portion 61 of the downside frame 6. An upside end of the side
wall portion 71 abuts against the downside surface of the
bezel portion 53 of the upside frame 5.

[0035] The protruding portion 73 protrudes from an inner
peripheral surface 71a of the side wall portion 71 to the inner
periphery side between the liquid crystal display panel 2 and
the backlight unit 3. The protruding portion 73 includes an
inner peripheral portion 731 and an outer peripheral portion
733 formed into a step-like shape, and has two surfaces 73a
and 735 opposed to the liquid crystal display panel 2 (see FIG.
3).

[0036] The inner peripheral portion 731 is located on the
inner periphery side and downside with respect to the outer
peripheral portion 733, and has the first surface 73a. The outer
peripheral portion 733 is located on the outer periphery side
and upside with respect to the inner peripheral portion 731,
and has the second surface 735. In other words, the second
surface 735 is closer to the liquid crystal display panel 2 than
the first surface 73a.

[0037] A projecting portion 735 that protrudes to the upside
with respect to the second surface 735 is provided between
the first surface 73a and the second surface 735 . This sup-
presses misalignment of a cushion member 83 to be described
later.

[0038] The backlight unit 3 is arranged on a downside
surface of the inner peripheral portion 731. Specifically, the
upside surface of the backlight unit 3 is adhered onto the
downside surface of the inner peripheral portion 731 through
intermediation of a double-sided tape 87.

[0039] The optical sheet 4 is arranged on the first surface
73a of the inner peripheral portion 731. Specifically, an edge
portion of the optical sheet 4 is housed in a space formed
between the liquid crystal display panel 2 and the first surface
73a.

[0040] In this manner, by arranging the optical sheet 4 on
the first surface 73a of the inner peripheral portion 731, light
reflected on an inner edge surface 73¢ of the protruding por-
tion 73 is diffused by the optical sheet 4 to be hardly recog-
nized.

[0041] The inner peripheral portion 731 is interposed
between an edge portion of the backlight unit 3 and the edge
portion of the optical sheet 4, and hence a space (clearance) is
formed between the backlight unit 3 and the optical sheet 4.
This clearance facilitates the mounting of the optical sheet 4.
[0042] Further, a reflective tape 85 having a white color or
bright color upside surface is adhered onto the first surface



US 2015/0192822 Al

73a of the inner peripheral portion 731, thereby reflecting the
light diffused by the optical sheet 4 to the upside. Note that,
the optical sheet 4 is not adhered onto the first surface 73a or
the reflective tape 85.

[0043] The cushion member 83 and a light blocking tape 9
are arranged on the second surface 735 of the outer peripheral
portion 733. Specifically, the cushion member 83 is adhered
onto the second surface 735 of the outer peripheral portion
733, and the light blocking tape 9 is adhered onto an upside
surface of the cushion member 83.

[0044] The cushion member 83 lessens impact when the
liquid crystal display panel 2 collides with the protruding
portion 73. Examples of suitable material for the cushion
member 83 include a synthetic rubber and a foamed resin.

[0045] The light blocking tape 9 is an example of a light
blocking member, and is arranged between the edge portion
ofthe liquid crystal display panel 2 and the protruding portion
73. Examples of suitable material for the light blocking tape
9 include a material having higher rigidity than the cushion
member 83 even when thinned into a tape shape, such as a
PET film. As the light blocking member, a member having
higher rigidity than the light blocking tape 9, such as plastics,
can be used, but it is easier for the light blocking tape 9 to be
mounted on the cushion member 83.

[0046] Thelight blocking tape 9 is arranged on the protrud-
ing portion 73 of the intermediate frame 7, and is not adhered
onto the edge region of the display surface 2a of the liquid
crystal display panel 2. With this, even when the liquid crystal
display panel 2 is located on the upside in the vertical movable
range and when a space is formed between the edge region of
the display surface 2a of the liquid crystal display panel 2 and
the light blocking tape 9, the light blocking tape 9 serves as an
eave, thereby being capable of preventing the light diffused
from the optical sheet 4 from sneaking around an end portion
of the liquid crystal display panel 2 into the display surface 2a
side.

[0047] The light blocking tape 9 protrudes to the inner
periphery side with respect to the second surface 735, and
overlaps with the first surface 73a in the thickness direction of
the liquid crystal display panel 2. The light blocking tape 9
may further protrude to overlap with the optical sheet 4 in the
thickness direction of the liquid crystal display panel 2. Note
that, in order to secure the amount of light necessary at the
edge portion of the display region, itis preferred to prevent the
light blocking tape 9 from protruding to the inner periphery
side with respect to the first surface 73a.

[0048] Further, the light blocking tape 9 overlaps with the
black matrix included in the CF substrate 21 in the thickness
direction of the liquid crystal display panel 2. As described
above, the black matrix extends to the substrate end 21a of the
CF substrate 21.

[0049] In this manner, by arranging the light blocking tape
9 on the second surface 735 of the outer peripheral portion
733, light sneaking into the display surface 2a side from the
substrate ends 21a and 234 of the liquid crystal display panel
2 is suppressed.

[0050] The second surface 734 on which the cushion mem-
ber 83 and the light blocking tape 9 are arranged is closer to
the liquid crystal display panel 2 than the first surface 73a on
which the optical sheet 4 is arranged. Thus, a space (clear-
ance) is formed between the liquid crystal display panel 2 and
the optical sheet 4. Consequently, the mounting of the liquid
crystal display panel 2 is facilitated.

Jul. 9, 2015

[0051] Further, the upside surface of the light blocking tape
9 is black color and the downside surface thereof is white
color. Consequently, the amount of light in the space formed
between the edge portion of the liquid crystal display panel 2
and the bezel portion 53 is reduced, and the amount of light in
the space formed between the edge portion of the liquid
crystal display panel 2 and the protruding portion 73 is
improved.

[0052] Note that, the driver IC or the like is to be arranged
on the exposed part of the upside surface of the TFT substrate
23, and hence it is not preferred from the viewpoint of yield
that the light blocking member be mounted on the liquid
crystal display panel 2 side. It is preferred to arrange the light
blocking tape 9 on the protruding portion 73 as exemplified in
this embodiment.

[0053] While what has been described above is one
embodiment of the present application, it should be under-
stood that the present invention is not limited to the above-
mentioned embodiment and various modifications may be
made by a person skilled in the art.

[0054] While the foregoing has described what are consid-
ered to be the best mode and/or other examples, it is under-
stood that various modifications may be made therein and that
the subject matter disclosed herein maybe implemented in
various forms and examples, and that they may be applied in
numerous applications, only some of which have been
described herein. It is intended by the following claims to
claim any and all modifications and variations that fall within
the true scope of the present teachings.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal display panel;

abacklight unit arranged to be opposed to the liquid crystal
display panel,

an optical sheet arranged between the liquid crystal display
panel and the backlight unit;

a frame arranged around a periphery of the liquid crystal
display panel, the backlight unit, and the optical sheet,
the frame comprising a protruding portion that protrudes

from an inner peripheral surface of the frame to an
inner periphery side between the liquid crystal display
panel and the backlight unit; and

alight blocking member arranged between the liquid crys-
tal display panel and the protruding portion,

wherein the protruding portion includes two surfaces
opposed to the liquid crystal display panel,
the two surfaces comprising:

a first surface located on the inner periphery side, on
which the optical sheet is arranged; and

a second surface located on an outer periphery side
and closer to the liquid crystal display panel than
the first surface, on which the light blocking mem-
ber is arranged, and

wherein the light blocking member protrudes to the inner
periphery side with respect to the second surface, and
overlaps with the first surface in a thickness direction of
the liquid crystal display panel.

2. The liquid crystal display device according to claim 1,
wherein the light blocking member is arranged on the second
surface through intermediation of a cushion member.

3. The liquid crystal display device according to claim 1,
wherein the light blocking member is a light blocking tape.
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4. The liquid crystal display device according to claim 1,
wherein the light blocking member overlaps with the optical
sheet in the thickness direction of the liquid crystal display
panel.

5. The liquid crystal display device according to claim 1,
wherein the light blocking member overlaps with a black
matrix included in a color filter substrate of the liquid crystal
display panel in the thickness direction of the liquid crystal
display panel.

6. The liquid crystal display device according to claim 1,
wherein one surface of the light blocking member that is
opposed to the liquid crystal display panel is black, and the
other surface of the light blocking member that is opposed to
the protruding portion is white.

7. The liquid crystal display device according to claim 1,
wherein one space is formed between the liquid crystal dis-
play panel and the optical sheet, and another space is formed
between the backlight unit and the optical sheet.

8. The liquid crystal display device according to claim 1,

wherein the frame comprises a bezel portion that is

opposed to an edge region of a display surface of the
liquid crystal display panel, and

wherein a space is formed between the edge region of the

display surface ofthe liquid crystal display panel and the
bezel portion.
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