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(57) ABSTRACT

A backlight device includes a frame with a first opening
having afirst side, a second side, a third side, and a fourth side,
a planar light source which is disposed in the first opening of
the frame, a plurality of optical sheet groups which are dis-
posed on the planar light source and include a first optical
sheet group and a second optical sheet group, and an adhesive
layer which has a second opening formed along the first,
second, third, and fourth sides of the frame. The first optical
sheet group is fixed to the frame via the adhesive layer at the
second, third, and fourth sides of the frame, and the second
optical sheet group is fixed to the frame at the first side of the
frame and 1s not fixed to the frame at the second, the third, and
fourth sides of the frame.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 13/029,305, filed Feb. 17, 2011, the contents of
which are incorporated herein by reference.

[0002] The present application claims priority from Japa-
nese application JP 2010-034110 filed on Feb. 18, 2010, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0003] 1. Field of the Invention

[0004] The present invention relates to a liquid crystal dis-
play device.

[0005] 2. Description of the Related Art

[0006] There has been an increasing demand for a decrease

in thickness of a small and medium-sized liquid crystal dis-
play device used in a portable device, etc. in order to reduce
the volume or weight thereof. Here, the small and medium-
sized liquid crystal display device has a typical structure in
which two polarizers and two glass substrates constituting an
optical switching member, and a light guiding plate consti-
tuting a planar light source, and plural optical sheets disposed
therebetween are stacked, and the stacked structure is fixed to
a frame by an adhesive sheet.

[0007] JP 2007-163556 A discloses a structure that
decreases the thickness of the liquid crystal display device,
where an external shape of a polarizer at the rear surface side
is set to be smaller than an opening inside an adhesive sheet so
that the polarizer is accommodated therein, and a frame and a
glass substrate (generally, called a TFT substrate) at the rear
surface side are directly fixed to each other by the adhesive
sheet.

[0008] Inthesmall and medium-sized liquid crystal display
device, not only a decrease in thickness described above, but
also a decrease in frame area, that is, a decrease in width
between an end portion of an area displaying an image and an
end portion of the liquid crystal display device have been
demanded.

[0009] In the liquid crystal display device disclosed in JP
2007-163556 A, the width of the adhesive sheet used to fix the
frame and the rear surface side glass substrate to each other
needs to be narrowed in order to reduce the frame area.
However, there is a limit in processing in order to form the
adhesive sheet to have a narrow width, and to accurately
adhere the adhesive sheet to a corresponding member.

SUMMARY OF THE INVENTION

[0010] The invention is made in view of such circum-
stances, and provides a liquid crystal display device that is
thin as a whole and has a narrow frame area.

[0011] Of aspects of the present invention disclosed by this
application, a brief outline of representative aspects is
described as follows.

[0012] (1) A liquid crystal display device includes: a sub-
stantially rectangular optical switching member in which a
first polarizer, a first substrate, a second substrate, and a
second polarizer are sequentially provided from a front sur-
face side; a frame which surrounds the optical switching
member; a planar light source which is disposed on the rear
surface side of the optical switching member; at least one
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optical sheet group which is disposed at the front surface of
the planar light source; and an adhesive layer which fixes the
optical switching member, the frame, and the planar light
source to each other, and has a substantially rectangular open-
ing, wherein at least one side of an optical sheet included in
the optical sheet group and located at the frontmost surface is
adhered to the adhesive layer, and the other sides are located
inside the opening of the adhesive layer.

[0013] (2) In the liquid crystal display device of (1), the
optical sheet group includes at least one first optical sheet
group having an optical sheet located at the frontmost surface
and at least one second optical sheet group having an optical
sheet located at the rearmost surface; and the other side of the
optical sheet included in the second optical sheet group and
located at the frontmost surface is adhered to the adhesive
layer.

[0014] (3) Intheliquid crystal display device of (2), the first
optical sheet group includes a first tongue-shaped portion that
protrudes from a part of the one side thereof; and the first
tongue-shaped portion of the optical sheet included in the first
optical sheet group and located at the frontmost surface is
adhered to the adhesive layer.

[0015] (4) In the liquid crystal display device of (3), the
second optical sheet group includes a second tongue-shaped
portion that protrudes from a portion except for the first
tongue-shaped portion of the one side; and the second tongue-
shaped portion of the optical sheet included in the second
optical sheet group and located at the frontmost surface is
adhered to the adhesive layer.

[0016] (5) In the liquid crystal display device of any of (1)
to (4), the frame has a step structure on the inside of the one
side, and the optical sheet located at the frontmost surface is
interposed between the adhesive layer and the step structure.
[0017] According to the invention disclosed in the applica-
tion, the liquid crystal display device may be provided that is
thin as a whole and has a narrow frame area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1is an exploded perspective view illustrating a
liquid crystal display device according to a first embodiment.
[0019] FIG. 2 is a plan view illustrating the liquid crystal
display device according to the first embodiment.

[0020] FIG. 3 isa cross-sectional view taken along the line
A-A of FIG. 2.
[0021] FIG. 41is a cross-sectional view taken along the line
B-B of FIG. 2.
[0022] FIG. 5isa cross-sectional view taken along the line
C-C of FIG. 2.
[0023] FIG. 6is an exploded perspective view illustrating a

liquid crystal display device according to a second embodi-
ment.

[0024] FIG. 7 is a plan view illustrating the liquid crystal
display device according to the second embodiment.

[0025] FIG. 8isa cross-sectional view taken along the line
D-D of FIG. 7.

[0026] FIG. 9isa cross-sectional view taken along the line
E-E of FIG. 7.

[0027] FIG. 10 is an exploded perspective view illustrating
a liquid crystal display device according to a third embodi-
ment.

[0028] FIG. 11 is across-sectional view taken along the line
B-B of FIG. 2 of the third embodiment.

[0029] FIG. 12 is across-sectional view taken along the line
C-C of FIG. 2 of the third embodiment.
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DETAILED DESCRIPTION OF THE INVENTION

[0030] Hereinafter, afirst embodiment of the invention will
be described by referring to the drawings.

[0031] FIG.1is anexploded perspective view illustrating a
liquid crystal display device 100 according to the first
embodiment of the invention. The liquid crystal display
device 100 includes an optical switching member 1, an adhe-
sive sheet 2 which is an adhesive layer, a frame 3, a planar
light source 4, and an optical sheet group 5. Further, a user
may see an image displayed on the liquid crystal display
device 100 from the upside of the same drawing. Hereinafter,
the up direction of the same drawing will be referred to as the
front surface side, the opposite direction thereof will be
referred to as the rear surface side, the surface facing the front
surface side will be referred to as the front surface, and the
surface facing the opposite side thereof will be referred to as
the rear surface.

[0032] An optical switching member 1 has a structure in
which a first polarizer 11, a first substrate 12, a second sub-
strate 13, and a second polarizer 14 are sequentially laminated
in this order from the front surface side, and has a substan-
tially rectangular shape when taken as a whole. The first
substrate 12 is generally called a color filter substrate in which
red, blue, and green films are provided for each pixel when the
liquid crystal display device 100 is able to display full color.
The second substrate 13 is generally called a TFT substrate
having thereon plural electrodes respectively corresponding
to pixels and plural switching elements such as TFTs (Thin
Film Transistors) that control a voltage applied to the elec-
trodes. A layer formed of liquid crystal is held between the
first substrate 12 and the second substrate 13. When a voltage
1s applied to the electrodes formed on the second substrate 13,
the alignment direction of liquid crystal corresponding to
each pixel changes, and a polarization direction of light trans-
mitted through the liquid crystal layer changes in accordance
with the change of the alignment direction. The second polar-
izer 14 and the first polarizer 11 are disposed so that trans-
missivity of light changes in accordance with the polarization
direction of light transmitted through the liquid crystal layer.
Accordingly, the optical switching member 1 serves as a
member that changes transmissivity of light for each pixel.
Further, the materials of the first substrate 12 and the second
substrate 13 are not particularly limited as long as they are
transparent, but glass is used in the embodiment. A method of
driving liquid crystals may be arbitrarily selected from the
generally known methods, and in the embodiment, a method
called in-plane switching (IPS) that rotates liquid crystals
within a plane parallel to the substrate is used. However, other
methods, for example, vertical alignment (VA) or twisted
nematic (TN) may be used.

[0033] Further, one side of the second substrate 13 extends
so that an extension portion 15 1s formed to be longer than the
first substrate 12, and the front surface of the extension por-
tion 15 is provided with a driving circuit 16 that drives the
switching elements on the second substrate. Interconnection
such as a flexible print circuit (FPC) 17 is connected onto the
extension portion 15 so as to connect the liquid crystal display
device 100 to an external device. In the embodiment, the
driving circuit 16 is described as a chip IC mounted on the
extension portion 15, but the driving circuit may be directly
formed on the second substrate 13 by a so-called system on
glass (SOG).

[0034] A spacer 18 is a member that has the substantially
same thickness as that of the second polarizer 14, and is
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attached to the rear surface of the extension portion 15 after
mounting the driving circuit 16 on the extension portion. This
is because the second polarizer is not disposed at the rear
surface of the extension portion 15 in order to prevent the
second polarizer 14 from being deformed or spoiled when
thermally pressing the driving circuit 16 or the FPC 17.
Accordingly, the spacer is used to absorb a step generated due
to the absence of the second polarizer.

[0035] As shown in the drawing, the adhesive sheet 2 hasa
rectangular external shape with a rectangular opening 21, and
in the optical switching member 1, three sides except for the
side of the extension portion 15 is formed to have a narrow
width. The adhesive sheet 2 is an adhesive sheet of which both
surfaces are formed as adhesive surfaces, and is used to fix the
optical switching member 1, the frame 3, and the optical sheet
group 5 to each other. Since the adhesive sheet 2 blocks extra
light, the adhesive sheet is preferably black, but may be white
or other colors.

[0036] The frame 3 is a member that holds the optical
switching member 1, the planar light source 4, and the optical
sheet group 5, and supports them as an integrated module, and
is preferably formed by plastic injection. However, the mate-
rial or the manufacturing method of the frame 3 is not par-
ticularly limited.

[0037] The external shape of the frame 3 is substantially
rectangular, and the frame has a substantially rectangular
opening 31 formed therein. Further, in the optical switching
member 1, three sides except for the side of the extension
portion 15 are provided with ribs 32 along the outside thereof.
The ribs 32 are effectively used to improve the rigidity of the
frame 3, and to easily help the positioning operation of the
optical switching member when the optical switching mem-
beris disposed on the frame, but if not necessary, the ribs may
not be necessarily provided. The installation position and the
length of the rib 32 may be arbitrarily set. The opening 31
accommodates the planar light source 4 and the optical sheet
group 5. The inner edge of the opening 31 on the side of the
extension portion 15 is provided with a step structure 34 and
a concave portion 33 accommodating a light emitting diode
(LED) 41 to be described later. The step structure 34 will be
described later in detail.

[0038] The planar light source 4 includes plural (here,
three) LEDs 41, a light guiding plate 42, and a reflection sheet
43. The LEDs 41 are disposed so that the light emitting
direction faces the side surface of the adjacent light guiding
plate 42. The light guiding plate 42 is formed of a transmissive
material, and preferably, transparent plastic, and has an
appropriate surface structure such as a groove reflecting light
and formed at the rear surface thereof. Light entering from the
side surface of the light guiding plate 42 facing the LED 41 is
guided into the light guiding plate 42, and is reflected by the
surface structure so that the light is substantially uniformly
emitted from the front surface of the light guiding plate. The
reflection sheet 43 reflects the light emitted from the rear
surface of the light guiding plate 42 so that the light returns to
the light guiding plate 42. The LEDs 41 are mounted on the
FPC 44, and are electrically connected to the extension por-
tion 15 of the optical switching member 1 in the embodiment.
However, the FPC 44 may be connected to an external device
without being connected to the optical switching member 1.
Further, the number of the LEDs 41 is not particularly limited.
[0039] The optical sheet group 5 includes plural optical
sheets, and is divided into a first optical sheet group 51 and a
second optical sheet group 52. Further, in the specification,
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the term of “the optical sheet group™ is used as a term gener-
ally representing one or more optical sheets. Therefore, plural
optical sheets may not be included in “the optical sheet
group”, and only single optical sheet may be included therein.
[0040] In the embodiment, the first optical sheet group 51
includes only a prism sheet 53. The second optical sheet
group 52 includes a prism sheet 54 and a diffusion film 55.
The first optical sheet group 51 is disposed on the front
surface side in relation to the second optical sheet group 52.
Further, the shapes of the first optical sheet group 51 and the
second optical sheet group 52 are slightly different from each
other. Specifically, on the side of the extension portion 15 in
the optical switching member 1, the first optical sheet group
51 is longer than the second optical sheet group 52 and
extends toward the extension portion 15, and on the side of the
other sides of the switching member, the first optical sheet
group 51 is slightly smaller than the second optical sheet
group 52. The dimensions of the optical sheet groups will be
described later in detail.

[0041] Further, in the embodiment, the optical sheet group
Sincludes three optical sheets, but the invention is not limited
thereto. For example, the optical sheet group 5 may include
four or more optical sheets by adding a luminance improving
film or other optical compensating films, or may include two
optical sheets by omitting any one of the prism sheet 53 and
the prism sheet 54. In this case, the front surface of the light
guiding plate 42 may be provided with an appropriate surface
structure that serves as the prism sheet. Alternatively, in some
cases, only one optical sheet may be used. In this case, the
optical sheet group 5 includes the first optical sheet group 51
only having a single optical sheet, and does not include the
second optical sheet group 52.

[0042] FIG. 2 is a plan view illustrating the liquid crystal
display device 100 according to the embodiment. In the draw-
ing, the above-described members are shown with their ref-
erence numerals given thereto.

[0043] FIG. 3 isa cross-sectional view taken along the line
A-A of FIG. 2. As shown in the same drawing, the second
polarizer 14 of the optical switching member 1 is fixed to the
front surface of the frame 3 by the adhesive sheet 2. At the
same time, the light guiding plate 42 and the optical sheet
group 5 are accommodated inside the opening 31 of the frame
3, and in the second optical sheet group 52 disposed at the
front surface of the light guiding plate 42, the prism sheet 54
serving as an optical sheet and disposed at the frontmost
surface is fixed by the adhesive sheet 2. On the other hand, in
the optical sheet group 5, the prism sheet 53 of the first optical
sheet group 51 as the optical sheet located at the frontmost
surface is formed to have a dimension that the end portion of
the prism sheet is disposed on the inside of the second optical
sheet group 52, so that the prism sheet is located inside the
opening 21 of the adhesive sheet 2. For this reason, the posi-
tion of the prism sheet 53 in the height direction of the cross-
section overlaps with the adhesive sheet 2. Further, in the
embodiment, the first optical sheet group 51 includes only the
prism sheet 53, but when the first optical sheet group 51
includes plural optical sheets, the dimensions of the optical
sheets may be the same. The dimension of the second optical
sheet group is substantially the same as that of the light
guiding plate 42 in the cross-section, but a slight difference in
dimension is allowed. The reflection sheet 43 is fixed to the
rear surface of the frame 3.

[0044] With the above-described configuration, since the
adhesive sheet 2 simultaneously fixes both the frame 3 and the
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second optical sheet group 52 to the optical switching mem-
ber 1, the width of the adhesive sheet 2 is wide compared with
the case where any one of them is fixed. Therefore, the width
of the portion indicated by d in the drawing and fixing the
frame 3 and the optical switching member 1 may be narrower
than the process limit of the adhesive sheet 2. Further, since
the first optical sheet group 51 and the adhesive sheet 2 are
disposed at a position where they overlap with each other in
the height direction of the cross-section, the respective mem-
bers constituting the liquid crystal display device 100 are
stacked without any waste in space, so that the entire thick-
ness thereof is thin.

[0045] Further, as shown in the drawing, the dimension and
the precision of each member may be determined so that a gap
demanded for processing errors is provided between the inner
surface of the opening 31 of the frame 3 and the light guiding
plate 42, between the prism sheet 53 as an optical sheet
located at the frontmost surface in the first optical sheet group
51 and the second polarizer 14, and between the optical
switching member 1 and the rib 32 of the frame 3.

[0046] The structure described herein is the cross-section
ofthe left side surface in FIG. 2, but the upper side surface and
the right side surface in the same drawing have the same
structure.

[0047] FIG. 41s a cross-sectional view taken along the line
B-B of FIG. 2. FIG. 4 illustrates the cross-section including
the concave portion 33 of the frame 3 shown in FIG. 1. Each
LED 41 mounted on the FPC 44 is disposed at each concave
portion 33 so that its optical axis faces the right direction in
the drawing, and the FPC 44 is fixed to the rear surface of the
frame 3. In the cross-section of the optical switching member
1, the second polarizer 14 and the spacer 18 are attached to the
adhesive sheet 2 and are fixed onto the frame 3. However, the
invention is not limited thereto, and only the spacer 18 may be
adhered to the adhesive sheet 2. Further, the driving circuit 16
and FPC 17 are shown on the front surface of the extension
portion 15.

[0048] The adhesive sheet 2 extends from the front surface
of the frame 3 so as to cover the front surface side of the LED
41. Then, the prism sheet 53 as an optical sheet located at the
frontmost surface in the first optical sheet group 51 extends to
the front surface side of the LED 41, and is adhered to the rear
surface of the adhesive sheet 2. At this time, as shown in the
drawing, the prism sheet 53 is slightly bent toward the rear
surface and is adhered to the rear surface of the adhesive sheet
2. Further, the dimension of the second optical sheet group 52
is set so that its end portion is disposed on the inside of the
light guiding plate 42, and hence the prism sheet 53 is not
interfered with by other optical sheets. The position of the end
portion of the second optical sheet group 52 may be arbitrarily
set as long as the end portion is not interfered with by the first
optical sheet group 51, and the invention is not limited to the
position where the end portion is disposed on the inside of the
light guiding plate 42 as in the embodiment.

[0049] FIG. 5isa cross-sectional view taken along the line
C-C of FIG. 2. FIG. 5 illustrates the cross-section including
the step structure 34 of the frame 3 shown in FIG. 1. The step
structure 34 is disposed at the front surface of the opening 31
of the frame 3 facing the light guiding plate 42, and the height
of the step 1s set to be substantially equal to the total thickness
of the first optical sheet group 51. In the embodiment, the
height of the step is substantially equal to the thickness of the
prism sheet 53. In this manner, the first optical sheet group 51
is interposed between the adhesive sheet 2 and the step struc-
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ture 34, and is firmly fixed thereto as shown in the same
drawing. Therefore, the position of the first optical sheet
group 51 is difficult to be deviated.

[0050] Further, the step structure 34 is not essentially
needed when the first optical sheet group 51 and the frame 3
are not interfered with by each other. Further, the height of the
step structure 34 may be larger than the total thickness of the
first optical sheet group 51.

[0051] Subsequently, a second embodiment of the inven-
tion will be described by referring to the drawings. FIG. 6 is
an exploded perspective view illustrating a liquid crystal dis-
play device 200 according to the second embodiment. The
embodiment is equal to the first embodiment except that a first
optical sheet group 251 and a second optical sheet group 252
have different shapes on the side of the extension portion 15.
Therefore, the same reference numerals will be given to the
same components as those of the first embodiment, and the
description thereof will not be repeated.

[0052] As obviously understood from FIG. 6, a prism sheet
253 constituting the first optical sheet group 251 includes a
first tongue-shaped portion 256 that protrudes from a part of
the side thereof on the side of the extension portion 15. On the
other hand, a prism sheet 254 and a diffusion film 255 con-
stituting the second optical sheet group 252 include second
tongue-shaped portions 257 that protrude from the portion
except for the first tongue-shaped portion 256 on the side of
the extension portion 15. In other words, the first tongue-
shaped portion 256 and the second tongue-shaped portions
257 are not formed at positions where the tongue-shaped
portions overlap with each other in a plan view. Preferably,
the first tongue-shaped portion 256 and the second tongue-
shaped portions 257 may be respectively formed in comple-
mentary shapes, thatis, may be formed alternately. Further, at
the side of the first optical sheet group 251 on the side of the
extension portion 15, the position of the end portion of the
portion except for the first tongue-shaped portion 256 is dis-
posed on the inside of the end portions of the second tongue-
shaped portions 257 of the second optical sheet group 252. At
the side of the second optical sheet group 252 on the side of
the extension portion 15, it is preferable that the position of
the end portion except for the second tongue-shaped portions
257 is disposed slightly on the inside of the end portion of the
light guiding plate 42.

[0053] FIG. 7 is a plan view illustrating the liquid crystal
display device 200 according to the embodiment. The liquid
crystal display device 200 has the completely same external
shape as that of the liquid crystal display device 100 accord-
ing to the first embodiment.

[0054] Thecross-section taken along the line A-A of FIG. 7
is completely the same as the cross-section of the first
embodiment shown in FIG. 3, and the cross-sections respec-
tively taken along the lines B-B and C-C and including the
first tongue-shaped portion 256 are completely the same as
those of the first embodiment shown in FIGS. 4 and 5. There-
fore, since the description for the cross-section is the same as
that of the first embodiment, the repetitive description is not
made herein.

[0055] FIG. 8is a cross-sectional view taken along the line
D-D of FIG. 7. FIG. 8 illustrates the cross-section including
the second tongue-shaped portions 257 shown in FIG. 6 and
the concave portion 33 of the frame 3 shown in FIG. 6. In the
second tongue-shaped portions 257, the prism sheet 254 as an
optical sheet located at the frontmost surface in the second
optical sheet group 252 1s adhered to the adhesive sheet 2. The
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position of the end portion of the first optical sheet group 251
is disposed on the inside of the opening 21 of the adhesive
sheet 2.

[0056] Further, FIG. 9 is a cross-sectional view taken along
the line E-E of FIG. 7. FIG. 9 illustrates the cross-section
including the second tongue-shaped portions 257 shown in
FIG. 6 and the step structure 34 of the frame 3 shown in FIG.
6. Even in the cross-section, in the second tongue-shaped
portions 257, the prism sheet 254 as an optical sheet located
at the frontmost surface in the second optical sheet group 252
is adhered to the adhesive sheet 2, and the position of the end
portion of the first optical sheet group 251 is disposed on the
inside of the opening 21 of the adhesive sheet 2.

[0057] Inthis manner, the second optical sheet group 252 is
interposed between the adhesive sheet 2 and the light guiding
plate 42, and is firmly fixed thereto. Therefore, the position of
the second optical sheet group 252 is difficult to be deviated.
[0058] Inthe example of the embodiment, one first tongue-
shaped portion 256 is provided at the center of the side of the
first optical sheet group 251 on the side of the extension
portion 15, but the invention is not limited thereto. The first
tongue-shaped portion 256 may be provided at the left or right
side, and the number thereof may be plural. The same applies
to the second tongue-shaped portions 257.

[0059] Further, a third embodiment of the invention will be
described by referring to the drawings. FIG. 10 is an exploded
perspective view illustrating the liquid crystal display device
300 according to the third embodiment of the invention. The
embodiment is equal to the first embodiment except that the
concave portion is not formed in the frame 3, and a first
optical sheet group 351 is formed in a shape further extending
toward the extension portion 15. Therefore, the same refer-
ence numerals will be given to the same components as those
of the first embodiment, and the description thereof will not
be repeated.

[0060] Since the plan view of the liquid crystal display
device 300 according to the embodiment is the same as that of
the first embodiment, the cross-section thereof will be
described by referring to FIG. 2.

[0061] FIG. 11 is across-sectional view taken along the line
B-B of FIG. 2 in the third embodiment. The first optical sheet
group 351 crosses the front surface side of the LED 41, and
extends to a step structure 334 of the frame 3 in the direction
of the extension portion 15. Then, the first optical sheet group
is interposed between the adhesive sheet 2 and the step struc-
ture 334 and is fixed thereto.

[0062] FIG. 12 is across-sectional view taken along the line
C-C of FIG. 2 in the third embodiment. FIG. 12 is equal to
FIG. 11 except that the LEDs 41 are not shown in the drawing.
[0063] Asintheliquidcrystal display device 300 according
to the embodiment, the frame 3 may not be essentially pro-
vided with the concave portion. However, when the concave
portion 33 is formed as in the first embodiment, the position-
ing operation of the LEDs 41 may be easily performed during
the assembly. Further, the external shape of the expensive first
optical sheet group 51 slightly becomes smaller, and the cost
involved with material is reduced.

[0064] In the above-described embodiments, a case has
been described in which the first optical sheet group includes
a single optical sheet, and the second optical sheet group
includes two optical sheets, but the number of optical sheets
for each optical sheet group may be appropriately determined
in consideration of the thickness of the optical sheet to be used
and the thickness of the adhesive sheet. For example, when
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the thickness of each optical sheet to be used is 65 um, and the
thickness of the adhesive sheet is 70 um, the first optical sheet
group may include a single optical sheet. When the thickness
of each optical sheet is 50 um, the first optical sheet group
may include a single optical sheet, and the thin adhesive sheet
is used such as to be, for example, 55 um. Alternatively, the
first optical sheet group may include two optical sheets so that
the total thickness is 100 um, and the adhesive sheet having
105 um of thickness may be used. In any case, the number of
optical sheets respectively allocated to the first optical sheet
group and the second optical sheet group needs to be deter-
mined in consideration of an error or a thickness of a material
to be used so that the liquid crystal display device is thin as a
whole.
[0065] Further, in the above-described embodiments, the
LEDs are disposed only at one side surface of the light guid-
ing plate, but may be disposed at other side surfaces, for
example, two facing side surfaces. In this case, in the optical
sheet group, not only one side of the optical sheet located at
the frontmost surface, but also two opposite sides thereof may
be fixed to the adhesive sheet. In other words, at least one side
of the optical sheet located at the frontmost surface may be
adhered to the adhesive sheet.
[0066] While there have been described what are at present
considered to be certain embodiments of the invention, it will
be understood that various modifications may be made
thereto, and it is intended that the appended claims cover all
such modifications as fall within the true spirit and scope of
the invention.
1. A backlight device comprising:
a frame which includes a first opening having a first side, a
second side , a third side, and a fourth side;
a planar light source which is disposed in the first opening
of the frame;
a plurality of optical sheet groups which are disposed on
the planar light source and include a first optical sheet
group and a second optical sheet group; and
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an adhesive layer which has a second opening formed
along the first side, second side, third side, and the fourth
side of the frame;

wherein the first optical sheet group is fixed to the frame via

the adhesive layer at the second side, third side, and the
fourth side of the frame; and

wherein the second optical sheet group is fixed to the frame

at the first side of the frame and is not fixed to the frame
at the second side, the third side, and the fourth side of
the frame.

2. The backlight device according to claim 1, wherein

in plan view, the adhesive layer overlaps to the first optical

sheet group and the frame at the second side, the third
side, and the fourth side of the frame;

inplan view, the first optical sheet group and the frame does

not overlap to each other at the second side, the third
side, and the fourth side of the frame;

in plan view, the adhesive layer overlaps to the second

optical sheet group and the frame at the first side of the
frame; and

the second optical sheet group is fixed to the frame via the

adhesive layer at the first side of the frame.

3. The backlight device according to claim 1, wherein the
adhesive layer whose both surfaces are formed as adhesive
surfaces is a light shielding layer.

4. The back light device according to claim 3, wherein

the planar light source includes a plurality of LEDs, a

reflection sheet, and a light guide; and

the plurality of LEDs is disposed by the first side of the

frame and is arranged along the first side of the frame.

5. The back light device according to claim 4, wherein

arib is formed on the frame along the second side, the third

side, and the fourth side of the frame and surrounds the
adhesive sheet.
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