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Description
TECHNICAL FIELD

[0001] Thepresentdisclosure relates to a backlightde-
vice including a plurality of light sources and a liquid crys-
tal display device including the backlight device. A back-
light device reflecting the preamble of present claim 1 is
disclosed by the document EP 2 876 490 A1.

[0002] US2009/231835A1 discloses adirect backlight
with first and second diffuser plate arranged above an
LED array, wherein the first diffuser is distant from the
LED array for instance at half the distance between the
more remote second diffuser and the the LED array.
[0003] US 2010/141867 A1 discloses an LCD device
with a direct LED backlight.

BACKGROUND ART

[0004] Liquid crystal display devices have advantages
such as low profile, low power consumption, and high
definition, and have proliferated in the TV field along with
an increase in screen size owing to the advancement of
manufacturing techniques. It has been pointed out that
an image displayed on a liquid crystal display device is
low in contrast feeling (narrow in dynamic range) due to
the display method in use. For this reason, in recent
years, many efforts have been made on development of
techniques associated withimprovementinimage quality
of display images.

[0005] PTL 1 discloses a direct backlight having a plu-
rality of light sources (cold cathode fluorescent tubes
101) partitioned from each other, for each illumination
region, by partition walls 102, as shown in FIG. 9. White
light emitting diodes (LEDs, not shown) for luminance
adjustment are arranged below the light sources. PTL 1
describes that a lens, diffuser panel, and optical sheet
(not shown) are provided on each LED to increase a lu-
minance ratio of illumination light between the adjacent
illumination regions, that is, a dynamic range. PTL 1 also
describes that partitioning the respective illumination re-
gions by using partition walls 102 can prevent mutual
interference between illumination light at the adjacent il-
lumination regions, thereby obtaining an image with high-
er quality.

Citation List
Patent Literature

[0006] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2002-99250

SUMMARY OF THE INVENTION
[0007] The conventional liquid crystal display device

has a problem that neighboring areas above partition
walls 102 become dark because partition walls 102 block
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illumination light between the adjacent illumination re-
gions. In addition, lenses arranged on the LEDs make it
difficult to reduce a thickness of the device.

[0008] It is an object of the present disclosure to pro-
vide a liquid crystal display device that can make a lumi-
nance distribution constant by reducing luminance une-
venness while achieving a reduction in thickness.
[0009] A backlight device according to the presentin-
vention is defined in the appended claims and includes
a plurality of light sources arranged in a shape of a matrix,
a reflective sheet having partition walls arranged to sur-
round each of the plurality of light sources in four direc-
tions and reflecting light emitted from the plurality of light
sources, a luminance uniformity plate located above the
reflective sheet and uniforming luminance of the light
emitted from the plurality of light sources and light reflect-
ed by the reflective sheet, and a diffuser panel located
above the luminance uniformity plate and diffusing light
exiting from the luminance uniformity plate. A gap be-
tween the partition wall and the luminance uniformity
plate is 5% to 30% of an optical distance defined by a
distance between the reflective sheet and the diffuser
panel, and a gap between the luminance uniformity plate
and the diffuser panel is not greater than 50% of the op-
tical distance.

[0010] A liquid crystal display device according to the
present disclosure includes a liquid crystal panel and a
backlight device thatis located on a back side of the liquid
crystal panel and has a size corresponding to the liquid
crystal panel. A backlight device includes a plurality of
light sources arranged in a shape of a matrix, a reflective
sheet having partition walls arranged to surround each
of the plurality of light sources in four directions and re-
flecting light emitted from the plurality of light sources, a
luminance uniformity plate located above the reflective
sheet and uniforming luminance of the light emitted from
the plurality of light sources and light reflected by the
reflective sheet, and a diffuser panel located above the
luminance uniformity plate and diffusing light exiting from
the luminance uniformity plate. A gap between the par-
tition wall and the luminance uniformity plate is 5% to
30% of an optical distance defined by a distance between
the reflective sheet and the diffuser panel, and a gap
between the luminance uniformity plate and the diffuser
panel is not greater than 50% of the optical distance.
[0011] The liquid crystal display device according to
the present disclosure is effective in obtaining a liquid
crystal display device that can make a luminance distri-
bution constant by reducing luminance unevenness
while achieving a reduction in thickness.

BRIEF DESCRIPTION OF DRAWINGS
[0012]
FIG. 1 is an exploded perspective view showing a

schematic arrangement of an overall liquid crystal
display device according to a first exemplary embod-
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iment.

FIG. 2 is an exploded perspective view showing an
enlarged view of part of the liquid crystal display de-
vice according to the first exemplary embodiment.
FIG. 3is apartially enlarged view of a reflective sheet
according to the first exemplary embodiment.

FIG. 4 is a figure showing a detailed arrangement of
a support member according to the first exemplary
embodiment.

FIG. 5is a figure for explaining a state in which sup-
port members are attached to the reflective sheet
according to the first exemplary embodiment.

FIG. 6 is a figure for explaining an internal arrange-
ment of the liquid crystal display device according to
the first exemplary embodiment.

FIG. 7 is a figure for explaining an example of state
of light transmission according to the first exemplary
embodiment.

FIG. 8 is a partially enlarged figure of a reflective
sheet according to a second exemplary embodi-
ment.

FIG. 9is a figure schematically showing an arrange-
ment of a conventional display device.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, exemplary embodiments will be
described in detail with reference to the drawings as ap-
propriate. However, descriptions in more detail than nec-
essary may be omitted. For example, a detailed descrip-
tion of a matter which is already well-known, or an over-
lapped description for a substantially identical configura-
tion may be omitted. This is to avoid unnecessary redun-
dancy of the following description and facilitate the un-
derstanding of one skilled in the art.

[0014] Here, the applicant provides the attached draw-
ings and the following description such that one skilled
in the art can sufficiently understand the present disclo-
sure, and therefore, they do not intend to restrict the sub-
ject matters of claims.

FIRST EXEMPLARY EMBODIMENT

[0015] A first exemplary embodiment will be described
below withreferenceto FIGS. 1t0 7. FIG. 1isanexploded
perspective view showing a schematic arrangement of
an overall liquid crystal display device, and FIG. 2 is an
exploded perspective view showing an enlarged view of
part of the liquid crystal display device.

[1-1. Arrangement]

[1-1-1. Arrangement of Liquid crystal Display Device]
[0016] As shown FIG. 1, liquid crystal display device
10 is configured including bezel 12, transmissive liquid

crystal panel 11 in a shape of a rectangular flat plate, and
backlight device 20 that is disposed on a back side of
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liquid crystal panel 11 and has a rectangular parallelepi-
ped shape with a size corresponding to liquid crystal pan-
el 11.

[0017] Liquid crystal panel 11 is disposed to transmit
light emitted from backlight device 20.

[0018] Bezel 12 also serves as a front casing of liquid
crystal display device 10. A plastic resin is mainly used
as a material for bezel 12 from a viewpoint of design,
lightweightness, and the like of a product.

[1-1-2. Arrangement of Backlight Device]

[0019] Backlight device 20 is configured including a
plurality of printed boards 28 on which a plurality of light
sources 21 are mounted, chassis 22 housing the plurality
of printed boards 28, optical element 26, diffuser panel
25, luminance uniformity plate 24, and reflective sheet
23. Optical element 26, diffuser panel 25, luminance uni-
formity plate 24, and reflective sheet 23 are disposed
between liquid crystal panel 11 and light sources 21.
[0020] Printed board 28 has an approximately rectan-
gular shape and supplies power for driving light sources
21. Printed board 28 according to the present disclosure
is equipped with six light sources 21 in a line. As shown
in FIG. 1, each printed board 28 is arranged in 7 rows X
2 columns in chassis 22. That is, the plurality of light
sources 21 are arranged in a shape of a matrix. Note that
a shape, size, number, and placement of printed boards
28 and a number of light sources 21 to be mounted are
irrelevant to the gist of the present disclosure, and hence
are not specifically limited.

[0021] Light sources 21 may include a plurality of light
sources that emit monochrome light such as red light,
blue light, and green light. Alternatively, light sources 21
may include only light sources that emit white light. As
light source 21, an LED or the like may be used.

[0022] Chassis 22 also serves itself as a back casing
of liquid crystal display device 10. Chassis 22 is made of
a plastic resin, a metal having highly emissive ceramic
sheets bonded to its obverse and reverse surfaces, a
metal having undergone a black alumite treatment or the
like, or a metal coated with carbon black. As the above
metal, for example, an alloy containing aluminum, iron,
or the like as a main constituent is used.

[0023] Reflective sheet 23 is disposed so as to sur-
round each light source 21, and reflects the light emitted
from each light source 21 in a direction of luminance uni-
formity plate 24. Partition walls 231 in a shape of a matrix
surrounding respective light sources 21 are formed on
reflective sheet 23. In the present disclosure, a region
obtained by surrounding light source 21 with partition
walls 231 in four directions will be referred to as light-
emitting region 235. Reflective sheet 23 is provided with
amirror or white surface to efficiently reflect the light emit-
ted from light sources 21. Note that in backlight device
20 according to the present disclosure, a pitch between
light-emitting regions 235 (alength of one side of a matrix)
is set to 50 mm.
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[0024] In addition, as shownin FIG. 2, opening portion
232 is formed in each partition wall 231, and support
member 27 is disposed in opening portion 232. Support
members 27, each having a light reflecting function, sup-
port luminance uniformity plate 24 and diffuser panel 25.
Support members 27 are formed by, for example, mold
injection by using highly reflective members such as poly-
carbonate members.

[0025] Luminance uniformity plate 24 is disposed on
an upper surface of reflective sheet 23, and causes the
light emitted from light source 21 and light reflected by
reflective sheet 23 to exit upon uniforming luminance of
the light. Luminance uniformity plate 24 has a plurality of
holes 241 for attachment of support members 27. Hole
241 has a size large enough to allow an upper portion of
support member 27 to pass through. In addition, lumi-
nance uniformity plate 24 has a plurality of holes (not
shown) corresponding to light distribution of light sources
21 in each light-emitting region 235. In light-emitting re-
gion 235, because luminance increases with a decrease
in distance to light source 21, hole is provided, with ite
size becoming smaller with a decrease in distance to light
source 21. Forming holes in this manner can uniform
luminance. Luminance uniformity plate 24 is formed from,
for example, highly reflective PET.

[0026] Diffuser panel 25 is disposed on an upper sur-
face of luminance uniformity plate 24, and diffuses light
exiting from luminance uniformity plate 24. Support mem-
bers 27 support diffuser panel 25. Diffuser panel 25 is
formed from, for example, an acrylic resin plate member,
more specifically, a translucent resin plate member dis-
persed with microparticles to diffuse light incident from
one surface and cause the light to exit from the other
surface. In addition, diffuser panel 25 may be formed by
mold injection or the like by using a known transparent
resin, such as polymethylmethacrylate or polycarbonate,
which has a higher refractive index than air.

[0027] Opticalelement 26 is disposed on diffuser panel
25, and further diffuses and collects light exiting from the
diffuser panel 25. Optical element 26 includes an optical
sheet-laminated member with a size corresponding to
liquid crystal panel 11. This optical sheet-laminated
member is formed from, for example, a prism sheet that
collects light incident from diffuser panel 25 toward liquid
crystal panel 11 located ahead, a diffuser sheet that fur-
ther diffuses light incident from diffuser panel 25, a po-
larizing sheet that transmits light having a specific polar-
ization plane so as to make a polarization plane of light
incident from diffuser panel 25 correspond to a polariza-
tion plane of liquid crystal panel 11, or the like. Light pass-
ing through optical element 26 is diffused to provide a
more uniform surface light source.

[1-1-3. Reflective Sheet]
[0028] FIG. 3 is a partially enlarged view of reflective

sheet 23. Partition walls 231 in a shape of a matrix are
formed on reflective sheet 23 to surround each light
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source 21 in four directions. In other words, partition walls
231 partition backlight device 20 into a plurality of light-
emitting regions 235 in a shape of a matrix. In addition,
as shown in FIG. 3, opening portion 232 is provided in a
center portion of each partition wall 231. That is, opening
portion 232 is provided in a portion where a straight line
connecting light sources 21 adjacent to each other inter-
sects a partition wall 231. Note that each opening portion
232 need not always be provided in a center portion of
a corresponding one of partition walls 231, and may be
provided in a portion other than four corners of light-emit-
ting region 235. In addition, opening portions 232 need
not always be provided in all partition walls 231, and may
be provided in at least one partition wall 231 of partition
walls 231 in four directions, which partition light-emitting
region 235. In this case, four corners indicate regions
where partition walls 231 intersect each other. In this
case, partition wall 231 in the present disclosure has a
height of 4.5 mm.

[0029] Opening portions 232 are provided for place-
ment of support members 27 that support luminance uni-
formity plate 24 disposed above. Opening portions 232
have holes 233 into which support members 27 are in-
serted. Note that positions of holes 241 provided in lumi-
nance uniformity plate 24 are determined in accordance
with positions of holes 233 of opening portions 232.
[0030] In addition, as shown in FIG. 3, opening 234 is
provided in a central portion of light-emitting region 235
of reflective sheet 23. Opening 234 is provided to expose
light source 21 to a surface of reflective sheet 23.

[1-1-4. Support Member]

[0031] FIG. 4 is a figure showing a detailed arrange-
ment of support member 27. FIG. 5 is a figure for explain-
ing a state in which support members 27 are attached to
reflective sheet 23. FIG. 6 is a figure for explaining an
internal arrangement of liquid crystal display device 10.
[0032] As shown in FIG. 4, support member 27 in-
cludes first support portion 271, second support portion
272, two shield portions 273, fixing portion 274, snap fit
275, and fixing portion 276.

[0033] Snap fit 275 is inserted into hole 233 formed in
opening portion 232 of partition wall 231. When support
member 27 is inserted into hole 233 of opening portion
232, fixing portion 274 locks movement of support mem-
ber 27 in a direction of hole 233.

[0034] In this case, holes (not shown) are formed in
chassis 22 at positions corresponding to holes 233 of
respective opening portions 232. Each of snap fits 275
is also inserted into the respective holes of chassis 22,
and a part of each snap fit 275 is locked while penetrating
through each of the holes of chassis 22. This causes
reflective sheet 23, printed board 28, and chassis 22 to
be in a state of being caught between fixing portions 274
and snap fits 275.

[0035] When support member 27 is placed in opening
portion 232 of partition wall 231, shield portions 273
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shield opening portion 232. When support members 27
are arranged in opening portions 232 shown in FIG. 3,
as shown in FIG. 5, two shield portions 273 of each sup-
port member 27 shield each of opening portions 232.
Thatis, shield portion 273 is formed in a shape shielding
opening portion 232 so as to compensate for part of par-
tition wall 231. An upper end of shield portion 273 is set
almost flush with partition wall 231, and a side surface
of shield portion 273 has a shape conforming to a shape
of a side surface of opening portion 232.

[0036] First support portion 271 is formed in a shape
of a flat plate on shield portion 273, as shown in FIG. 4,
and supports luminance uniformity plate 24, as shown in
FIG. 6. In the present disclosure, first support portion 271
is formed in a circular shape, but the present disclosure
is not limited to this. First support portion 271 may have
any flat surface shape that is larger than hole 241 of lu-
minance uniformity plate 24 and can horizontally support
luminance uniformity plate 24.

[0037] As shown in FIG. 6, fixing portion 276 nips lu-
minance uniformity plate 24 together with first support
portion 271. This can fix luminance uniformity plate 24.
[0038] Second supportportion272isformedonadistal
end of support member 27, and supports diffuser panel
25 with a small area. Second support portion 272 may
have either a flat surface shape or a curved surface
shape.

[0039] Inthis case, as showninFIG.6,gap L1is agap
between luminance uniformity plate 24 and an upper end
of partition wall 231, gap L2 is a gap between diffuser
panel 25 and luminance uniformity plate 24, and optical
distance L3 is an optical distance defined by a distance
between diffuser panel 25 and reflective sheet 23. That
is, optical distance L3 is a distance between a lower sur-
face of diffuser panel 25 and an upper surface of light-
emitting region 235 of reflective sheet 23. In the present
disclosure,gap L1 is preferably setto 5% to 30% of optical
distance L3. This setting makes it possible to reduce lu-
minance unevenness at those portions of luminance uni-
formity plate 24 which are located above partition walls
231 while minimizing leakage of light to adjacent light-
emitting regions 235. In addition, gap L2 is preferably set
to not greater than 50% of optical distance L3. Gap L2
is more preferably set to 30% to 50% of optical distance
L3. This can reduce luminance unevenness.

[1-2. Operation]

[0040] An operation of liquid crystal display device 10
having the above arrangement will be described below.
FIG. 7 is a figure for explaining an example of state of
light transmission in liquid crystal display device 10.

[0041] Eachlightsource 21isindependently controlled
to be turned on or off. When light source 21 is turned on,
the light emitted from light source 21 enters luminance
uniformity plate 24, together with indirect light reflected
by surrounding partition walls 231 and reflective sheet
23. As shown in FIG. 7, providing partition walls 231
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around each light source 21 makes it possible to reduce
mutual interference of the light emitted from light sources
21 between light-emitting regions 235.

[0042] Because an intensity of a luminous flux is in-
versely proportional to the square of a distance, large
reductions in luminance occur at the four corners of par-
tition walls 231, to which distances from light source 21
are largest. If support members 27 are provided at the
four corners of partition walls 231, further reductions in
luminance occur because luminance decreases near the
four corners, and in addition to that, support members
27 block transmission of light. For this reason, in the
present disclosure, support members 27 are provided at
portions other than the four corners of partition walls 231.
[0043] In the present disclosure, opening portion 232
is provided in a substantially center portion of partition
wall 231, to which a distance from light source 21 is small-
est and at which a reduction in luminance is small, and
support member 27 is placed in the center portion. Be-
cause the center portion is located at a position where
luminance is highest, the influence of a reduction in lu-
minance caused by blocking of transmission of light by
support member 27 is low.

[0044] In addition, as shown in FIG. 6, support mem-
bers 27 form gap L1 between partition walls 231 and
luminance uniformity plate 24, and spaces of gap L1 are
also formed above the four corners. In these spaces, the
light emitted from light sources 21 in adjacent light-emis-
sion regions mixes with each other and strikes luminance
uniformity plate 24. That is, this can reduce luminance
unevenness at the four corners when both adjacent light-
emitting regions 235 are on.

[0045] Such an arrangement of support members 27
can minimize luminance unevenness on partition walls
231 which is caused by placement of support members
27.

[0046] Luminance uniformity plate 24 causes incident
light to exit upon uniforming its luminance. Light exiting
from luminance uniformity plate 24 strikes diffuser panel
25. Diffuser panel 25 diffuses the incident light and caus-
es it to exit. The light exiting from diffuser panel 25 strikes
optical element 26 and is further diffused and collected
to irradiate liquid crystal panel 11.

[1-3. Effects and Like]

[0047] As described above, the backlight device ac-
cording to this exemplary embodiment includes the plu-
rality of light sources 21 arranged in a shape of a matrix,
reflective sheet 23 that includes partition walls 231 ar-
ranged to surround each of the plurality of light sources
21 in four directions and reflects light emitted from the
plurality of light sources 21, luminance uniformity plate
24 that is located above reflective sheet 23 and uniforms
luminance of the light emitted from the plurality of light
sources 21 and light reflected by reflective sheet 23, and
diffuser panel 25 that is located above luminance uni-
formity plate 24 and diffuses light exiting from luminance
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uniformity plate 24. A gap between partition wall 231 and
luminance uniformity plate 24 is 5% to 30% of an optical
distance defined by a distance between reflective sheet
23 and diffuser panel 25, and a gap between luminance
uniformity plate 24 and diffuser panel 25 is not greater
than 50% of the optical distance.

[0048] This makes it possible to minimize the leakage
of light from each light source 21 to the outside of respec-
tive light-emitting regions 235. That is, this can reduce
mutual interference of the light emitted from adjacent light
sources 21.

[0049] In addition, each support member 27 is dis-
posed in a substantially center portion of each partition
wall 231 to which a distance from light source 21 is small-
est. This can prevent occurrence of luminance uneven-
ness, caused when support member 27 shields luminous
flux, at portion, of luminance uniformity plate 24, which
is located above partition wall 231.

[0050] Support member 27 has shield portion 273, and
hence can shield opening portion 232 of partition wall
231, thereby minimizing the leakage of luminous flux from
opening portion 232 to adjacent light-emitting region 235.
[0051] Supporting luminance uniformity plate 24 by us-
ing the plurality of support members 27 can maintain the
distance between luminance uniformity plate 24 and par-
tition wall 231 constant. This makes it possible to keep
a luminance distribution constant.

[0052] As described above, backlight device 20 ac-
cording to the present disclosure can improve the con-
trast of liquid crystal panel 11. Furthermore, arranging
no lens on the LED makes it possible to achieve a reduc-
tion in thickness.

SECOND EXEMPLARY EMBODIMENT

[0053] A second exemplary embodimentwill exemplify
an arrangement in which support members 27 and re-
flective sheet 23 (partition walls 231) in the first exemplary
embodiment are integrally formed. Because other ar-
rangements are the same as those in the first exemplary
embodiment, a repetitive description of them will be omit-
ted.

[0054] FIG. 8 is a partially enlarged view of reflective
sheet 33 according to the second exemplary embodiment
of the present disclosure. As shown in FIG. 8, reflective
sheet 33 includes openings 334, partition walls 331, and
support portions 37. Openings 334 are provided to ex-
pose light sources 21 to a surface of reflective sheet 33.
Partition walls 331 are formed to surround opening 334
in four directions while opening 334 is located in a central
portion. As in the first exemplary embodiment, partition
walls 331 surround opening 334 (light source 21) in four
directions to form light-emitting region 335. As shown in
FIG. 8, support portions 37 are provided on upper center
portions of several partition walls 331. In other words,
support portion 37 is located on an upper portion, of par-
tition wall 331, at which a straight line connecting open-
ings 334 (light sources 21) adjacent to each other inter-
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sects partition wall 331.

[0055] Supportportion 37 includes first support portion
371, second support portion 372, and fixing portion 376.
First support portion 371 supports luminance uniformity
plate 24 located above reflective sheet 33. Fixing portion
376 nips luminance uniformity plate 24 together with first
support portion 371 to fix luminance uniformity plate 24.
Second support portion 372 is formed on a distal end of
support portion 37 and supports diffuser panel 25.
[0056] Integrally forming support portions 37 and par-
tition walls 331 in this manner eliminates the need to pro-
vide opening portions in partition walls 331 and use sup-
port members. In addition, such integral formation can
fix support portions 37 and prevent warpage and defor-
mation of luminance uniformity plate 24.

[0057] Note that support portion 37 is preferably pro-
vided on a portion of partition wall 331 which is other than
four corners of partition walls 331 as in the firstexemplary
embodiment. In addition, support portion 37 is preferably
provided on a substantially center portion of partition wall
331. Although support portions 37 are integrally formed
with partition walls 331 of reflective sheet 33 in this ex-
emplary embodiment, support portions 37 may be sep-
arately formed and disposed on upper center portions of
partition walls 331.

OTHER EXEMPLARY EMBODIMENTS

[0058] The first and second exemplary embodiments
have been described above as examples of the tech-
nique disclosed in the present disclosure. However, the
technique in the present disclosure is not limited to this
and can also be applied to exemplary embodiments hav-
ing undergone changes, replacements, additions, omis-
sions, and the like as needed. In addition, new exemplary
embodiments can be implemented by combining the re-
spective constituent elements described above in the first
and second exemplary embodiments.

[0059] Note that in the present disclosure, the size of
each constituent element is merely an example but is not
limited to the example.

[0060] In addition, in the second exemplary embodi-
ment, support portions 37 are provided on center middle
portions of several partition walls 331, but positions of
support portions 37 are not limited to them. Like opening
portion 232 in the first exemplary embodiment, opening
portion may be provided in a portion, of at least one par-
tition wall 331 of partition walls 331 in four directions,
which is other than four corners.

INDUSTRIAL APPLICABILITY
[0061] The presentdisclosure may be applied to back-

light devices and liquid crystal display devices including
the backlight devices.
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REFERENCE MARKS IN THE DRAWINGS

[0062]

10 liquid crystal display device
11 liquid crystal panel

12 bezel

20 backlight device

21 light source

22 chassis

23, 33 reflective sheet

231, 331 partition wall

232 opening portion

233, 241 hole

234, 334 opening

235,335 light-emitting region
24 luminance uniformity plate
25 diffuser panel

26 optical element

27 support member

271, 371 first support portion
272,372 second support portion
273 shield portion
274,276,376  fixing portion

275 snap fit

28 printed board

37 support portion
Claims

1. A backlight device (20) comprising:

a plurality of light sources (21) arranged in a
shape of a matrix;

a reflective sheet (23) having partition walls
(231) arranged to surround each of the plurality
of light sources (21) in four directions and re-
flecting light emitted from the plurality of light
sources (21), each region surrounded by parti-
tion walls (231) in four directions being a light-
emitting region (235) of the reflective sheet (23);
a luminance uniformity plate (24) located above
the reflective sheet (23) and uniforming lumi-
nance of the light emitted from the plurality of
light sources (21) and light reflected by the re-
flective sheet (23), the luminance uniformity
plate (24) being a reflective plate with a plurality
of holes that corresponds to the light distribution
of the light sources (21) by a decreasing size of
the holes in each light-emitting region (235) with
decreasing distance of the holes to the light
source (21) of the respective light-emitting re-
gion (235) in planar view; and

a diffuser panel (25) located above the lumi-
nance uniformity plate (24) and diffusing light
exiting from the luminance uniformity plate (24),
characterized in that a gap L1 between an up-
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per end of the partition walls (231) and the lumi-
nance uniformity plate (24) is 5% to 30% of a
distance L3 between an upper surface of the
light-emitting regions (235) of the reflective
sheet (23) and the diffuser panel (25), and agap
L2 between the luminance uniformity plate (24)
and the diffuser panel (25) is not greater than
50% of the distance L3.

The backlight device (20) according to claim 1, fur-
ther comprising a support member (27) supporting
the luminance uniformity plate (24),

wherein the reflective sheet (23) includes an opening
portion (232) in a portion of at least one partition wall
of the partition walls (231) in the four directions which
is other than four corners, and

the support member (27) includes a shield portion
(273) disposed in the opening portion (232) and
shielding the opening portion (232), a first support
portion (271) supporting the luminance uniformity
plate (24), and a second support portion (272) sup-
porting the diffuser panel (25).

The backlight device (20) according to claim 1,
wherein

the reflective sheet (33) includes a support portion
(37) on an upper portion of at least one partition wall
of the partition walls (231) in the four directions, and
the support portion (37) includes a first support por-
tion (371) supporting the luminance uniformity plate
(24) and a second support portion (372) supporting
the diffuser panel (25).

The backlight device (20) according to claim 2,
wherein the opening portion (232) is located in a por-
tion where a straightline connecting the light sources
(21) adjacent to each other intersects the partition
wall (231).

The backlight device (20) according to claim 3,
wherein the support portion (37) is located at a por-
tion where a straightline connecting the light sources
(21) adjacent to each other intersects the partition
wall (231).

A liquid crystal display device (10) comprising:

a liquid crystal panel (11); and

the backlight device (20) defined in any one of
claims 1 to 5, which is located on a back side of
the liquid crystal panel (11) and has a size cor-
responding to the liquid crystal panel (11).

Patentanspriiche

Hintergrundbeleuchtungsvorrichtung (20), die Fol-
gendes umfasst:
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eine Vielzahl von Lichtquellen (21), die in Form
einer Matrix angeordnet sind;

eine reflektierende Folie (23), die Trennwande
(231) aufweist, die angeordnet sind, um jede der
Vielzahl von Lichtquellen (21)in vier Richtungen
zuumgeben, und Licht, das von der Vielzahl von
Lichtquellen (21) emittiert wird, reflektiert, wobei
jede Region, die von Trennwanden (231) in vier
Richtungen umgeben ist, eine lichtemittierende
Region (235) der reflektierenden Folie (23) ist;
eine Luminanzeinheitlichkeitsplatte (24), die
sich Uber der reflektierenden Folie (23) befindet
und eine Luminanz des Lichts, das von der Viel-
zahl von Lichtquellen (21) emittiert wird, und des
Lichts, das von der reflektierenden Folie (23) re-
flektiert wird, vereinheitlicht, wobei die Luminan-
zeinheitlichkeitsplatte (24) eine reflektierende
Platte mit einer Vielzahl von Léchern ist, die der
Lichtverteilung der Lichtquellen (21) durch eine
sich verringernde GroRRe der Lécher in jeder lich-
temittierenden Region (235) bei sich verringern-
dem Abstand der Lécher der Lichtquelle (21) der
jeweiligen lichtemittierenden Region (235) in
Draufsicht entspricht; und

ein Diffusorpaneel (25), das sich tber der Lumi-
nanzeinheitlichkeitsplatte (24) befindet und
Licht, das aus der Luminanzeinheitlichkeitsplat-
te (24) austritt, diffundiert,

dadurch gekennzeichnet, dass ein Spalt L1
zwischen einem oberen Ende der Trennwéande
(231) und der Luminanzeinheitlichkeitsplatte
(24) 5 % bis 30 % einer Abstand L3 zwischen
einer oberen Flache der lichtemittierenden Re-
gionen (235) der reflektierenden Folie (23) und
dem Diffusorpaneel (25) entspricht und ein Spalt
L2 zwischen der Luminanzeinheitlichkeitsplatte
(24) und dem Diffusorpaneel (25) nicht grofier
als 50 % des Abstands L3 ist.

Hintergrundbeleuchtungsvorrichtung (20) nach An-
spruch 1, die ferner ein Stiitzelement (27) umfasst,
das die Luminanzeinheitlichkeitsplatte (24) stiitzt,
wobei die reflektierende Folie (23) einen Offnungs-
abschnitt (232) in einem Abschnitt von mindestens
einer Trennwand der Trennwande (231) in den vier
Richtungen beinhaltet, der nicht die vier Ecken ist,
und

das Stltzelement (27) beinhaltet einen Abschir-
mungsabschnitt (273), der im Offnungsabschnitt
(232) angeordnet ist und den Offnungsabschnitt
(232) abschirmt, wobei ein erster Stitzabschnitt
(271) die Luminanzeinheitlichkeitsplatte (24) stiitzt
und ein zweiter Stltzabschnitt (272) das Diffusorpa-
neel (25) stitzt.

Hintergrundbeleuchtungsvorrichtung (20) nach An-
spruch 1, wobei
die reflektierende Folie (33) einen Stitzabschnitt
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(37)in einem oberen Abschnitt von mindestens einer
Trennwand der Trennwéande (231) in den vier Rich-
tungen beinhaltet und

der Stutzabschnitt (37) einen ersten Stltzabschnitt
(371), der die Luminanzeinheitlichkeitsplatte (24)
stutzt und einen zweiten Stitzabschnitt (372), der
das Diffusorpaneel (25) stiitzt, beinhaltet.

Hintergrundbeleuchtungsvorrichtung (20) nach An-
spruch 2, wobei sich der Offnungsabschnitt (232) in
einem Abschnitt befindet, wo eine gerade Linie, die
die nebeneinander befindlichen Lichtquellen (21)
verbindet, die Trennwand (231) schneidet.

Hintergrundbeleuchtungsvorrichtung (20) nach An-
spruch 3, wobei sich der Stltzabschnitt (37) in einem
Abschnitt befindet, wo eine gerade Linie, die die ne-
beneinander befindlichen Lichtquellen (21) verbin-
det, die Trennwand (231) schneidet.

Flussigkristallanzeigevorrichtung (10), die Folgen-
des umfasst:

ein Flussigkristallpaneel (11) und

die Hintergrundbeleuchtungsvorrichtung (20),
die in einem der Anspriiche 1 bis 5 definiert ist,
sich auf einer Riickseite des Flussigkristallpa-
neels (11) befindet und eine GréRe aufweist, die
dem Flussigkristallpaneel (11) entspricht.

Revendications

Dispositif de rétroéclairage (20) comprenant :

une pluralité de sources de lumiére (21) agen-
cées sous la forme d’'une matrice ;

une feuille réfléchissante (23) ayant des parois
de séparation (231) agencées pour entourer
chacune de la pluralité de sources de lumiére
(21) dans quatre directions et réfléchissant la
lumiére émise par la pluralité de sources de lu-
miére (21), chaque région entourée par les pa-
rois de séparation (231) dans quatre directions
étant une région d’émission de lumiere (235) de
la feuille réfléchissante (23) ;

une plaque d’uniformité de luminance (24) po-
sitionnée au-dessus de la feuille réfléchissante
(23) et uniformisant la lumiére émise par la plu-
ralité de sources de lumiere (21) et la lumiere
reflétée par la feuille réfléchissante (23), la pla-
que d’uniformité de luminance (24) étant une
plaque réfléchissante avec une pluralité de trous
qui correspond a la distribution de lumiere des
sources de lumiére (21) selon une taille décrois-
sante des trous dans chaque région d’émission
de lumiére (235) avec la distance décroissante
des trous jusqu’a la source de lumiére (21) de
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la région d’émission de lumiére (235) respective
sur une vue en plan ; et

un panneau de diffuseur (25) positionné au-des-
sus de la plaque d’uniformité de luminance (24)
et diffusantla lumiére sortant de la plaque d’uni-
formité de luminance (24),

caractérisé en ce qu’un espace L1 entre une
extrémité supérieure des parois de séparation
(231) etla plaque d’uniformité de luminance (24)
est de 5% a 30% d’une distance L3 entre une
surface supérieure des régions d’émission de
lumiere (235) de la feuille réfléchissante (23) et
le panneau de diffuseur (25), et un espace entre
la plaque d’uniformité de luminance (24) et le
panneau de diffuseur (25) n’est pas supérieur a
50% de la distance L3.

Dispositif de rétroéclairage (20) selon la revendica-
tion 1, comprenant en outre un élément de support
(27) supportant la plaque d’uniformité de luminance
(24),

dans lequel la feuille réfléchissante (23) comprend
une partie d’ouverture (232) dans une partie d’au
moins une paroi de séparation des parois de sépa-
ration (231) dans les quatre directions, qui est diffé-
rente des quatre coins, et

I'élément de support (27) comprend une partie de
protection (273) disposée dans la partie d’ouverture
(232) et protégeant la partie d’ouverture (232), une
premiere partie de support (271) supportant la pla-
que d’uniformité de luminance (24) et une seconde
partie de support (272) supportant le panneau de
diffuseur (25).

Dispositif de rétroéclairage (20) selon la revendica-
tion 1, dans lequel :

la feuille réfléchissante (33) comprend une par-
tie de support (37) sur une partie supérieure d’'au
moins une paroi de séparation des parois de
séparation (231) dans les quatre directions, et
la partie de support (37) comprend une premiere
partie de support (371) supportant la plaque
d’'uniformité de luminance (24) et une seconde
partie de support (372) supportant le panneau
de diffuseur (25).

Dispositif de rétroéclairage (20) selon la revendica-
tion 2, dans lequel la partie d’ouverture (232) est
positionnée dans une partie ou une ligne droite rac-
cordant les sources d’éclairage (21) adjacentes en-
tre elles coupe la paroi de séparation (231).

Dispositif de rétroéclairage (20) selon la revendica-
tion 3, dans lequel la partie de support (37) est po-
sitionnée dans une partie ou une ligne droite raccor-
dant les sources de lumiere (21) adjacentes entre
elles coupe la paroi de séparation (231).
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6. Dispositif d’affichage a cristaux liquides (10)

comprenant :

un panneau a cristaux liquides (11) ; et

le dispositif de rétroéclairage (20) selon l'une
quelconque des revendications 1 a 5, qui est
positionné sur un c6té arriere du panneau a cris-
taux liquides (11) et a une taille correspondant
au panneau a cristaux liquides (11).
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