
G200059SBOWSG DESCRIPTION LIGHTING DEVICE, DISPLAY DEVICE, AND
TELEVISION RECEIVER TECHNICAL FIELD [0001]The present invention
relates to a lighting device, a display device, and a television
receiver. BACKGROUND ART [0002]A liquid crystal panel included in a
liquid crystal display device, such as a liquid crystal television
set, does not emit light, and thus a backlight unit is required as a
separate lighting device.As the backlight unit, a backlight unit 



installed behind the liquid crystal panel (on a side opposite from a
display surface side) is well known. The backlight unit includes a
chassis having an opening in the surface on the liquid crystal panel
side, a number of light sources (such as cold cathode tubes) housed
in the chassis as lamps, an optical member (such as a diffuser plate)
arranged at the opening of the chassis to efficiently discharge light
emitted from the light sources to the liquid crystal panel side, and
a reflection sheet laid in the chassis to reflect the light emitted
from the light sources to the optical member side and the liquid
crystal panel side. [0003]In such a backlight unit, when the light
sources are configured to emit linear light, the optical member
converts the linear light into planar light, thereby achieving the
uniformity of illumination light. However, if the conversion into
planar light is insufficient, a banded lamp image is generated along
the  G200059SBOWSG arrangement of the light sources, which
deteriorates the display quality of the liquid crystal display
device. [0004]To achieve the uniformity of the illumination light
from the backlight unit, it is desirable to reduce the distance
between the adjacent light sources by increasing the number of light
sources to be arranged, or to increase the diffusing power of the
diffuser plate, for example. However, the increase in the number of
light sources leads to an increase in cost of the backlight unit and
an increase in power consumption. Furthermore, the increase in the
diffusion power of the diffuser plate makes it difficult to increase
the brightness, resulting in a problem of the necessity to increase
the number of light sources. Under such circumstances, there is known
a backlight unit that maintains the brightness uniformity while
suppressing power consumption as disclosed in Patent Document 1
described below. [0005]The backlight unit disclosed in Patent
Document 1 has 



a configuration in which a diffuser plate is arranged on a light exit
side of a plurality of light sources, and a dimming dot pattern
having a total light transmittance (aperture ratio) of 62 to 71% and
a haze of 90 to 99% is printed on the diffuser plate. Particularly,
in the configuration, the dot diameter immediately above the light
sources is large and the dot diameter decreases with distance from
the light sources. According to this configuration, the light emitted
from the light sources is efficiently utilized, thereby obtaining a
sufficient brightness value without increasing the power consumption
of the light sources and enabling irradiation of light having uniform
G200059SBOWSG brightness. [0006]         Patent Document 1: Japanese
Unexamined Patent Publication No. 2005--117023 [0007]Problem to be
Solved by the Invention        To achieve further suppression of the
power consumption and a further reduction in cost of the device
disclosed in Patent Document 1, it is desirable to reduce the number
of light sources to be arranged. In this configuration, however, a
local dark place may be formed in the dimming dot pattern as employed
in Patent Document 1. Specifically, to suppress formation of the
local dark place, it is necessary to more accurately perform setting
of the reflectance of the diffuser plate and layout of the dimming
dot pattern according to the arrangement of the light sources.
Moreover, it is necessary to form the reflection sheet that reflects
the light onto the diffuser plate within the chassis so as to be
adaptable to the arrangement of the light sources. DISCLOSURE OF THE
PRESENT INVENTION 



[0008]The present invention was made in view of the foregoing
circumstances, and has an object to suppress uneven brightness.
[0009]Means for Solving the Problem        A lighting device
according to the present invention includes: a light source; a
chassis including a bottom plate arranged on a side opposite from a
light exit side with respect to the light source and housing the
light source; an optical member arranged on the light exit side with
respect to the light source;  G200059SBOWSG  and a reflection sheet
arranged within the chassis and including a rising portion rising
from a bottom plate side toward the optical member, the reflection
sheet being configured to reflect light. The rising portion has a
rising proximal end position and a rising end position. The chassis
includes a portion facing the optical member and the portion is
defined in a light source arrangement area in which the light source
is arranged and a light source non-arrangement area in which no light
source is arranged. The optical member has a light source arrangemnet
area overlapping portion overlapping with the light source
arrangement area and a non-arrangement area overlapping portion
overlapping with the light source non-arrangement area. At least a
surface of the light source arrangemnet area overlapping portion that
faces the light source has a light reflectance higher than at least a
surface of the non-arrangemnet area overlapping portion that faces
the light source. Suppose that a maximum value and a minimum value of
the light reflectance on at least a surface of the optical member
facing the light source are defined as Rmax and Rmin, respectively,
the rising proximal end position overlaps with an area of the optical
member having light reflectance R that satisfies Expression (1) given
below, and the rising distal end position is provided not to overlap
with the area of the optical member having the light reflectance R
that satisfies Expression (1) given below. [0010]
(Rmax-Rmin)/2+Rmin<R ... (1) 



[0011]With this configuration, the light emitted from the light
source reaches a portion having a relatively high light -4-
G200059SBOWSG reflectance in the optical member, and thus most part
of the light is reflected (that is, not transmitted), thereby
suppressing the brightness of illumination light with respect to the
light emission amount from the light source. On the other hand, the
reflected light in this case can be reflected by the reflection sheet
within the chassis and can reach the light source non-arrangement
area. A portion overlapping with the light source non-arrangement
area in the optical member has a relatively small light reflectance.
Therefore, a larger part of the light is transmitted, thereby
obtaining a predetermined brightness of illumination light. [0012]The
light reflectance of the optical member is set in the manner as
described above, and accordingly a certain level of uniformity of
light quantity within the chassis can be achieved. However, it is
still difficult to achieve the complete uniformity, and the light
quantity in the light source non-arrangement area tends to be smaller
than that in the light source arrangement area. For this reason, the
quantity of light to be supplied to the optical member tends to be
relatively smaller in an area of the optical member having light
reflectance that does not satisfy Expression (1) mentioned above than
in an area having the light reflectance R that satisfies Expression
(1). [0013]On the contrary, if the refletion sheet reflecting 



light within the chassis includes a rising portion rising from the
bottom plate side toward the optical member in the chassis, an
interval held between the optical member and this rising portion is
narrowed and the length of an optical path leading to the optical
G200059SBOWSG member is shortened. This efficiently guides the light
to the optical member. That is, the rising portion can compensate for
the quantity of light to be supplied to the optical member. [0014]In
this case, if the rising proximal end position and the rising distal
end position of the rising portion are arranged not to overlap with
the area having the light reflectance R that satisfies the Expression
(1), the rising portion is not present at the boundary position
between the area having the light reflectance R that satisfies
Expression (1) mentioned above and the area having the light
reflectance that does not satisfy the Expression (1). This leads to a
possibility that the quantity of light to be supplied to the optical
member is locally decreased in the vicinity of the above-mentioned
boundary position and a local dark portion may be generated. [0015]In
view of the above, the present invention provides a configuration in
which the rising proximal end position of the rising portion is
arranged to overlap with the area of the optical member having the
light reflectance R that satisfies Expression (1) mentioned above,
and the rising distal end position of the rising portion is provided
not to overlap with the area of the optical member having the light
reflectance R that satisfies Expression (1) mentioned above; and the
rising portion is arranged over the boundary position betwen the area
having the light reflectance R that satisfies Expression (1)
mentioned above and the area having the light reflectance that does
not satisfy Expression (1) mentionedabove. Accordingly, also in the
vicinity of the above-mentioned boundary position, the rising portion
-6- 



G200059SBOWSG enables the light to be efficiently guided to the
optical member, thereby avoiding the situation where the quantity of
light to be supplied to the optical member is locally decreased.
Therefore, there occurs little difference in the quantity of light
output in the area of the optical member having the light reflectance
R that satisfies Expression (1) mentioned above and light output in
the area of the optical member having the light reflectance that does
not satisfy Expression (1) mentioned above. [0016]The following
configurations are preferable as embodiments of the present
invention.          (1) The reflection sheet may include a bottom
portion that is arranged along the bottom plate and at least a part
of which is arranged in the light source arrangement area. The rising
portion may be formed to rise from the bottom portion toward the
optical member. A portion of the reflection sheet arranged to
correspond to the light source arrangement area may be provided
between the light source and the bottom plate of the chassis.
Accordingly, if the portion has a complicated shape, the shape may
inhibit the installation of the light source, for example. In this
regard, according to the present invention, since at least a part of
the bottom portion formed along the bottom plate is arranged in the
light source arrangement area of the reflection sheet, the reflection
sheet hardly inhibits the installation of the light source, for
example. [0017](2) The rising proximal end position at which the
rising portion rises from the bottom portion may be provided in the
light source non-arrangement area. With this configuration, -7- 



G200059SBOWSG  the bottom portion is arranged over the entire light
source arrangement area, thereby reliably preventing the reflection
sheet from inhibiting the installation of the light source, for
example. [0018](3) The light source may have a light emitting surface
configured to emit light, and the bottom portion may be arranged to
face the light emitting surface. With this configuration, the length
of the optical path leading from the light emitting surface to the
reflection sheet of the light source in the light source arrangement
area can be increased, as compared to the case where the rising
proximal end position of the rising portion is arranged in the light
source arrangement area. As a result, the light reflected by the
reflection sheet in the light source arrangement area is less likely
to be directly returned to the light source, thereby maintaining a
high light use efficiency. [0019](4) The lighting device may further
include a pressing member extending over the bottom portion and the
rising portion and having a pressing surface pressing each of the
bottom portion and the rising portion from an optical member side.
The rising portion of the reflection sheet rises from the bottom
portion to the optical member side. Therefore, the rising portion
tends to change its shape easily. For example, a rising angle between
the rising portion and the bottom plate may change and deformation
such as warping or bending occurs in the rising portion. In this
regard, according to the present invention, the pressing member
includes the pressing surface extending over the bottom portion and
the rising portion of the reflection sheet, and the pressing
G200059SBOWSG 



surface presses each of the bottom portion and the rising portion
from the optical member side. Accordingly, the rising portion is less
likely to be displaced toward the optical member. This can suppress
change of the rising angle of the rising portion with respect to the
bottom portion, and can suppress occurrence of deformation such as
warping or bending in the rising portion. That is, the shape of the
rising portion can be stably kept. Therefore, the directivity of the
reflected light can be stabilized. Therefore, unevenness hardly
occurs in the light emitted from the lighting device. [0020](5) The
bottom plate may have an end portion provided with a side plate
rising to the light exit side. The side plate may have a rising end
provided with an outwardly overhanging support plate. The rising
portion may have a rising end provided with an extending portion
extending along the support plate. With this configuration, the
bottom portion of the reflection sheet is arranged along the bottom
plate and the extending portion is arranged along the support plate,
thereby stabilizing the shape of the rising portion located between
the bottom portion and the extending portion. [0021](6) The rising
portion may be formed such that an interval held between the rising
portion and the optical member decreases in a direction away from the
light source. The light quantity within the chassis tends to decrease
as is far away from the light source. On the contrary, when the
interval held between the rising portion and the optical member is
decreased in the direction away from the light source, the length of
the optical  G200059SB0WSG path leading from the rising portion to
the optical member tends to be in proportion to the light quantity
within the chassis. As the length of this optical path decreases, the
light can be guided to the optical member more efficiently.
Therefore, the rising portion as described above enables the light to
be evenly guided to the optical member. [0022](7) The rising portion
may have a sloped shape. With 



this configuration, the rising portion having the sloped shape
enables the light to be efficiently reflected onto the optical
member. [0023](8) The rising portion may have an arcuate shape.  With
this configuration, the rising portion having the arcuate shape
enables the light to be efficiently reflected onto optical member.
[0024](9) The rising portion may make an acute angle with the bottom
plate. With this configuration, the light reflected by the rising
portion has an angle based on the angle formed with the bottom plate.
Setting the angle as an acute angle enables the light to be
efficiently guided to the optical member.  [0025](10) The chassis may
include a portion facing the optical member and the portion may be
defined into at least a first end portion, a second end portion
provided at an end portion opposite from the first end portion, and a
middle portion sandwitched between the first end portion and the
second end portion.The middle portion may be defined as the light
source arrangement area, and each of the first end portion and the
second end portion may be defined as the light source non-arrangement
-10-  



G200059SBOWSG area. With this configuration, a sufficiently high
level of brightness can be ensured in the middle portion of the
lighting device, and a high level of brightness can also be ensured
in the display middle portion of the display device including the
lighting device, thereby obtaining favorable visibility.  [0026](11)
The rising portions may include a pair of rising portions each of
which is provided corresponding to each of the first end portion and
the second end portion.With this configuration, the rising potions
are arranged to respectively correspond to the first end portion and
the second end portion serving as the light source non-arrangement
area whose light quantity tends to be small, thereby making it
possiblt to efficiently guide the light to the optical member.
[0027](12) At least the surface of the optical member facing the
light source may be configured to have light reflectance decreasing
in a direction away from the light source. With this configuration,
the brightness distribution of illumination light output from the
optical member can be made smooth in the range from the portion
overlapping with the light source arrangement area to the portion
overlapping with the light source non-arrangement area. [0028](13)
The lighting device may further includes a light 



reflecting portion provided on a surface of the optical member facing
the light source and configured to reflect light. With this
configuration, the light reflectance on the light sourceside surface
of the optical member can be appropriately controlled according to
the aspects of the light reflecting portion. -11-  [0029](14) The
light reflecting portion may have a  substantially dot shape within a
surface area of the optical member faicngthe light source, and the
light reflecting portion may be formed of a number of dots each
having a light reflectivity. With this configuration, the light
reflectance can be easily controlled according to the aspects (area,
distribution density, and the like) of the dots. [0030](15) The
chassis may have a rectangular shape in plan view. The light source
maybe formed to extend along a long-side direction of the chassis.
The light source arrangement area and the light source
non-arrangement area may be arranged along a short-side direction of
the chassis. This configuration is suitable for the use of a linear
light source as the light source, for example. [0031](16) The
lighting device may further include a receiving portion provided
between the bottom plate and the rising portion and configured to
receive the rising portion from the bottom plate side. The rising
portion of the reflection sheet rises from the bottom plate side
toward the optical member. Therefore, the rising portion tends to
change its shape easiy. For example, a rising angle between the
rising portion and the bottom plate may change and deformation such
as warping or bending occurs in the rising portion. In this regard,
according to the present invention, the receiving portion can receive
the rising portion from the bottom plate side, thereby regulating the
rising portion from being displaced to the bottom plate. This
prevents fluctuation of the rising angle of the rising portion that
rises 



-12-  G200059SBOWSG from the bottom plate side and suppresses
occurrence of deformation such as warping or bending in the rising
portion. That is, the shape of the rising portion can be stably kept.
Therefore, the directivity of the reflected light can be stabilized.
Therefore, unevenness hardly occurs in the light emitted from the
lighting device. [0032](17) The light source may be a hot cathode
tube. With this configuration, a high level of brightness can be
achieved.  [0033] (18) The light source may be a cold cathode tube.
With this configuration, a longer service life can be achieved, and a
light control can be facilitated. [0034](19) The light source may be
an LED. With this configuration, a longer service life and a lower
power consumption can be achieved. [0035]Next, to solve the
above-mentioned problem, a display 



device according to the present invention includes the lighting
device described above, and a display panel that performs display
utilizing light output from the lighting device. [0036]According to
the display device described above, the lighting device that supplies
light to the display panel hardly generates the uneven brightness,
thereby achieving a display with an excellent display quality.
[0037]As the display panel, a liquid crystal panel can be
illustrated. Such a display device is applicable as a liquid crystal
display device for various applications, such as a television and a
display of a personal computer, and is particularly suitable for a
large screen. -13-  [0038]Advantageous Effect of the Invention
According to the present invention, the occurrence of uneven
brightness can be suppressed. 



BRIEF DESCRIPTION OF THE DRAWINGS [0039]FIG. 1 is an exploded
perspective view showing a schematic configuration of a television
receiver according to a first embodiment of the present invention;
FIG. 2 is an exploded perspective view showing a schematic
configuration of a liquid crystal display device included in a
television receiver;        FIG. 3 is a sectional view showing a
sectional configuration along the short-side direction of the liquid
crystal display device;        FIG. 4 is a sectional view showing a
sectional configuration along the long-side direction of the liquid
crystal display device;        FIG. 5 is a plan view showing an
arrangement configuration of a hot-cathode tube and a reflection
sheet in a chassis included in the liquid crystal display device;
FIG. 6 is a plan view illustrating light reflectance distribution in
a diffuser plate;        FIG. 7 is an enlarged plan view of a
principal part showing a schematic configuration of a surface
opposite to a hot cathode tube in the diffuser plate; 



FIG. 8 is a graph showing a change in light reflectance in -14-
G200059SBOWSG the short-side direction of the diffuser plate;
FIG. 9 is a graph showing a change in light reflectance in the
long-side direction of the diffuser plate;          FIG. 10 is a
graph showing a brightness distribution in the Y-axis direction of
light output from the diffuser plate in the case of using reflection
sheets according to an example and comparative examples;
FIG. 11 is a sectional view taken along the short-side direction of
the liquid crystal display device using a reflection sheet according
to a first modified example of the first embodiment;          FIG. 12
is a sectional view taken along the short-side direction of the
liquid crystal display device using a reflection sheet according to a
second modified example of the first embodiment; 



FIG. 13 is a sectional view taken along the short-side direction of
the liquid crystal display device using a reflection sheet according
to a third modified example of the first embodiment;          FIG. 14
is a graph showing a change in light reflectance in the short-side
direction of a diffuser plate according to a fourth modified example
of the first embodiment;          FIG. 15 is a graph showing a change
in light reflectance in the short-side direction of a diffuser plate
according to a fifth modified example of the first embodiment;
FIG. 16 is a plan view showing an arrangement configuration of a hot
cathode tube, a reflection sheet, and pressing members -15-
G200059SB0WSG in a chassis according to a second embodiment of the
present invention;         FIG. 17 is a sectional view taken along
the line xvii-xvii of FIG. 16; 



FIG. 18 is a plan view showing an arrangement configuration of a hot
cathode tube and a reflection sheet in a chassis according to a third
embodiment of the present invention;         FIG. 19 is a sectional
view taken along the line xix-xix of FIG. 18;         FIG. 20 is a
plan view showing an arrangement configuration of a hot cathode tube
and a reflection sheet in a chassis according to a fourth embodiment
of the present invention;         FIG. 21 is a sectional view taken
along the line xxi-xxi of FIG. 20;         FIG. 22 is a sectional
view taken along the line xxii-xxii of FIG. 20;         FIG. 23 is a
plan view showing an arrangement configuration of cold cathode tubes,
light source holding members, and a reflection sheet in a chassis
according to a fifth embodiment of the present invention;
FIG. 24 is a sectional view taken along the line xxiv-xxiv of FIG.
23;         FIG. 25 is a plan view showing an arrangement
configuration of LEDs and a reflection sheet in a chassis according
to a sixth embodiment of the present invention; and         FIG. 26
is a sectional view taken along the line xxvi-xxvi of FIG. 25. 



G200059SBOWSG BEST MODE FOR CARRYING OUT THE INVENTION [0040]<First
embodiment>        A first embodiment of the present invention will
be described with reference to FIGS. 1 to 10. First, a configuration
of a television receiver TV including a liquid crystal display device
10 will be described.         FIG. 1 is an exploded perspective view
showing a schematic configuration of the television receiver of this
embodiment. FIG. 2 is an exploded perspective view showing a
schematic configuration of the liquid crystal display device included
in the television receiver shown in FIG. 1. FIG. 3 is a sectional
view showing a sectional configuration taken along the short-side
direction of the liquid crystal display device shown in FIG. 2. FIG.
4 is a sectional view showing a sectional configuration taken along
the long-side direction of the liquid crystal display device shown in
FIG. 2. FIG. 5 is a plan view showing an arrangement configuration of
a hot cathode tube and a reflection sheet in a chassis included in
the liquid crystal display device shown in FIG. 2. Note that in FIG.
5, the long-side direction of the chassis is referred to as an X-axis
direction and the short-side direction thereof is referred to as a
Y-axis direction. [0041]As shown in FIG. 1, the television receiver
TV according to this embodiment includes a liquid crystal display
device 10, front and back cabinets Ca and Cb sandwiching the liquid
crystal display device 10 to be housed, a power source P, a tuner T,
and a stand S. The liquid crystal display device (display -17- 



G200059SBOWSG device) 10 is formed in a long square as a whole
(rectangular shape, longitudinal shape), and is housed in a
longitudinally mounted state. As shown in FIG. 2, this liquid crystal
display device 10 includes a liquid crystal panel 11 serving as a
display panel, and a backlight unit (lighting device) 12 serving as
an external light source, which are integrally held by a frame-shaped
bezel 13 or the like. This embodiment illustrates a configuration in
which the screen size is 32 inches and the aspect ratio is 16:9. More
specifically, the screen has a horizontal dimension (the dimension in
the X-axis direction) of about 698 mm and a longitudinal dimension
(the dimension in the Y-axis direction) of about 392 mm, for example.
[0042]Next, the liquid crystal panel 11 and the backlight unit 12,
each of which constitutes the liquid crystal display device 10, will
be described (see FIGS. 2 to 4).        The liquid crystal panel
(display panel) 11 has a configuration in which a pair of glass
substrates is bonded together with a predetermined gap therebetween
and a liquid crystal is enclosed between both the glass substrates.
One of the glass substrates is provided with switching components
(for example, TFTs) connected to each of source wirings and gate
wirings that are normal to each other, pixel electrodes respectively
connected to the switching component, an alignment film, and the
like. The other glass substrate is provided with a color filter in
which coloring portions of R (red), G (green), B (blue), and the like
are arranged in a predetermined array, counter electrodes, an
alignment film, and the like. Note that polarizing plates ha -18-
G200059SBOWSG 



and 11b are arranged outside both the substrates (see FIGS. 3 and 4).
[0043]As shown in FIG. 2, the backlight unit 12 includes a
substantially box-shaped chassis 14 having an opening 14e on the
front side (the light exit side or the liquid crystal panel 11 side);
an optical member 15 group (a diffuser plate (light diffusion member)
30 and a plurality of optical sheets 31 arranged between the diffuser
plate 30 and the liquid crystal panel 11) arranged so as to cover the
opening 14e of the chassis 14, and a frame 16 which is arranged along
the long side of the chassis 14 and sandwiches the long-side edge
portion of the optical member  15 group with the chassis 14 to
thereby retain the long-side edge portion. Further, the chassis 14
includes a hot cathode tube 17 serving as a light source (linear
light source), sockets 18 that relay an electrical connection between
end portions of the hot cathode tube 17, and a holder 19 that
collectively covers the end portions of the hot cathode tube 17 and
the sockets 18 In addition, a reflection sheet 20 that reflects light
is laid in the chassis 14. Note that in the backlight unit 12, the
side closer to the optical member 15 rather than the hot cathode tube
17 is referred to as the light exit side. [0044]The chassis 14 is
made of synthetic resin, and includes, as shown in FIGS. 3 and 4, a
bottom plate 14a, side plates 14b rising from end portions on each
side of the bottom plate 14a to the front side, and support plates
14c overhanging outwardly from the rising end of each side plate 14b,
and forms a shallow, substantially box shape as a whole. The bottom
plate 14a has a -19-  



G200059SBOWSG  rectangular shape (elongated shape) in which the
long-side direction and the short-side direction of the liquid
crystal panel 11 are set to coincide with those of the optical member
15, and has a formation range in which the size in plan view of the
liquid crystal panel 11 is substantially the same as that of the
optical member 15. Further, at both ends in the long-side direction
of the bottom plate 14a, an insertion hole for inserting the sockets
18 is formed. A pair of the side plates 14b is provided at both ends
on the long side of the bottom plate 14a and a pair of the side
plates 14b is also provided at both ends on the short side thereof.
The rising angle from the bottom plate 14a is a substantially right
angle. The support plates 14c are formed on the side plates 14b and
the angle of bend with respect to each side plate 14b is a
substantially right angle. The support plates 14c are in parallel
with the bottom plate 14a. The reflection sheet 20 and the outer end
portion of the optical member 15 are placed on the support plates
14c, and can receive them from the back side. As shown in FIG. 3, the
support plates 14c each have a fixing hole 14d formed therein. The
bezel 13, the frame 16, the chassis 14, and the like can be
integrated by a screw or the like. [0045]The reflection sheet 20 is
made of synthetic resin  (for example, made of PET foam), and has a
white front surface which is excellent in light reflectivity. As
shown in FIG. 2, the reflection sheet 20 is arranged on the inner
surface side (on the side opposite to the hot cathode tube 17) in the
chassis 14 and covers substantially the entire area. This reflection
sheet -20-  G200059SBOWSG  20 enables reflection of the light emitted
from the hot cathode tube 17 to the optical member 15 side. The
reflection sheet 20 has a rectangular shape (elongated shape) in
which the chassis 14 coincides with the long-side direction and the
short-side direction as a whole, and has a symmetrical shape with
respect to the short-side direction. The reflection sheet 20 includes
a bottom portion 20a provided along the bottom plate 14a in the
chassis 14; a pair of rising portions 20b rising from end portions of
the bottom portion 20a to the front side (the light exit side, the
side of the optical member 15); and a pair of extending portions 20c
extending outward from rising distal portions (end portions opposite
from the bottom portion 20a) of the rising portions 20b. As shown in
FIGS. 3 and 5, the bottom portion 20a and the pair of rising portions
20b of the reflection sheet 20 have substantially the same size in
plan view as the bottom plate 14a of the chassis 14, and is arranged
to overlap with the bottom plate 14a in plan view. In other words,
the bottom plate 14a of the chassis 14 is formed in the entire range
of the bottom portion 20a and the pair of rising portions 20b of the
reflection sheet 20 in plan view. Accordingly, the formation range of
the bottom plate 14a is wider than that of the case where the bottom
plate of the chassis is formed in the range overlapping only with the
bottom portion 20a. By using the bottom plate 14a having a
sufficiently wide formation range, components such as an inverter
board 22 can be mounted on the back surface side, or a hanging
attachment (not shown) or the like for hanging the liquid crystal
display device 10 can be mounted. -21- 



[0046]Specifically, the bottom portion 20a is arranged on the center
side in the short-side direction (at the position overlapping with a
central portion 140) in the bottom plate 14a of the chassis 14 in
plan view, and is in parallel with the plate surface of the bottom
plate 14a. The bottom portion 20a has a rectangular shape (elongated
shape). The long-side direction of the bottom portion 20a coincides
with the X-axis direction (the long-side direction of the chassis 14,
or the axis direction of the hot cathode tube 17), and the short-side
direction thereof coincides with the Y-axis direction (the short-side
direction of the chassis 14). The long-side dimension of the bottom
portion 20a is substantially the same as the long-side dimension of
the bottom plate 14a of the chassis 14. Meanwhile, the short-side
dimension of the bottom portion 20a is smaller than the short-side
dimension of the bottom plate 14a. That is, the bottom portion 20a is
formed to be smaller than the bottom plate 14a of the chassis 14 only
in the short-side direction. [0047]A pair of the rising portions 20b
is arranged at positions sandwiching the bottom portion 20a in the
short-side direction thereof, and are arranged on both end sides
(positions overlapping the both end portions 14A and 14B) in the
short-side direction of the bottom plate 14a of the chassis 14 in
plan view. That is, each of the rising portions 20b rises in opposite
directions from each of the ends on the long side of the bottom
portion 20a. The rising portions 20b have a sloped shape with a
constant slope from rising proximal portions (an end portion on the
side of the bottom portion 20a) to rising distal portions - 22 -
G200059SBOWSG  (end portions on the side opposite from the side of
the bottom portion 20a (the side of the extending portion 20c)). The
plate surfaces of the rising portions 20b are inclined with respect
to both the Y-axis direction and the Z-axis direction, that is, the
plate surface of the bottom portion 20a. Accordingly, the interval
held between the rising portions 20b and the diffuser plate 30
opposed thereto is set to decrease in the direction away from the hot
cathodetube17 (in the direction approaching a screen end side from a
screen center side) with respect to the Y-axis direction. A rising
angle 91 at each rising portion 20b from the bottom portion 20a (an
inclination angle formed with respect to the plate surface of the
bottom portion 20a) is preferably an acute angle (an angle equal to
or less than 90 degrees), and more preferably, an angle equal to or
less than 45 degrees. Specifically, the angle is 20 degrees to 30
degrees, for example. [0048] The bottom portion 20a of the reflection
sheet 20 extends along the inner surface of the bottom plate 14a of
the chassis 14 and holds only a small gap. Meanwhile, the rising
portions 20b are formed to rise while being spaced apart from the
bottom plate 14a, and thus, a gap is held between the bottom plate
14a and the rising portions 20b. The above-mentioned gap gradually
increases from the rising proximal portion side to the rising distal
portion side. That is, the rising portions 20b are in a floating
state on the front side with the gap formed with the bottom plate
14a. This gap has a substantially triangular shape in side view (FIG.
3). Each rising portion 20b has a rectangular shape (longitudinal
shape) in plan view, and the 



- 23 -  G200059SBOWSG  long-side direction and the short-side
direction thereof are equal to those of the bottom portion 20a. The
long-side dimension of each rising portion 20b is substantially the
same as the long-side dimension of the bottom plate 14a of the
chassis 14, while the short-side dimension of each rising portion 20b
is smaller than the short-side dimension of the bottom plate 14a.
That is, both the rising portions 20b are formed to be smaller than
the bottom plate 14a of the chassis 14 only in the short-side
direction. The area of each rising portion 20b (a lengthwise
dimension in the Y-axis direction) is set to be greater than the area
of the bottom portion 20a (a lengthwise dimension in the Y-axis
direction).  [0049] Each extending portion 20c extends outwardly from
the rising distal end portion of each rising portion 20b, and is
arranged to overlap with each support plate 14c of the chassis 14 in
plan view. Each extending portion 20c is formed to be in parallel
with the plate surface of each of the bottom portions 20a (the bottom
plate 14a and each support plate 14c) and is placed on the front side
of each support plate 14c. Each extending portion 20c is held between
each support plate 14c and the outer edge portion of the diffuser
plate 30. [0050]As shown in FIG. 2, the optical member 15 has a long
square shape (rectangular shape) in plan view, like the liquid
crystal panel 11 and the chassis 14. The optical member 15 is
interposed between the liquid crystal panel 11 and the hot cathode
tube 17, and includes a diffuser plate 30 arranged on the back side
(on the hot cathode tube 17 side, on the side opposite to the light
exit side), and an optical sheet 31 arranged on the front -24-
G200059SBOWSG 



side (on the liquid crystal panel 11 side, on the light exit side).
The diffuser plate 30 has a configuration in which a number of
dispersion particles are scattered in a base substrate made of resin
which has a predetermined thickness and is substantially transparent.
The diffuser plate 30 has a function of diffusing transmitted light,
and specifically, also has a light reflecting function of reflecting
light emitted from the hot cathode tube 17 as described later. The
optical sheet 31 has a sheet shape having a smaller thickness than
the diffuser plate 30, and is formed by stacking three sheets.
Specifically, the optical sheet 31 includes a diffuser sheet, a lens
sheet, and a reflection type polarizing sheet which are formed in the
order from the diffuser plate 30 side (from the back side). [0051]As
shown in FIGS. 3 and 4, the hot cathode tube 17 forms a tubular
(linear) shape as a whole, and includes a hollow glass tube 17a and a
pair of electrodes 17b arranged at both ends of the glass tube 17a.
Mercury, rare gas, and the like are enclosed in the glass tube 17a,
and a fluorescent material is applied onto the inner wall surface
thereof. A light emitting surface ES of the hot cathode tube 17
corresponds to the outer circumferential surface of the glass tube
17a and is configured to emit light radially from the shaft center.
Each electrode 17b includes a filament and a pair of terminals
respectively connected to both ends of the filament. At both ends of
the hot cathode tube 17, the sockets 18 are externally fit, and the
terminals are connected to the inverter board 22, which is mounted on
the outer surface side (the back surface side) of the bottom plate
14a of the chassis - 25 -  G200059SBOWSG 14, through the sockets 18.
The hot cathode tube 17 is supplied with a driving power from the
inverter board 22, and the inverter board 22 can control the tube
current value, that is, the brightness (lighting state). The hot
cathode tube 17 is interposed between the diffuser plate 30 and the
bottom plate 14a (reflection sheet 20) of the chassis 14, and is
arranged at a position closer to the bottom plate 14a of the chassis
14 than the diffuser plate 30. Note that, the outer diameter
dimension of the hot cathode tube 17 is greater than the outer
diameter dimension (for example, about 4 mm) of the cold cathode
tube, and is set to about 15.5 mm, for example. [0052]As shown in
FIG. 5, a single hot cathode tube 17 having the configuration as
described above is housed in the chassis 14 in the state where the
lengthwise direction (axis direction) thereof coincides with the
long-side direction of the chassis 14. The position is at a
substantially center in the short-side direction of the chassis 14.
Specifically, when the bottom plate 14a (a portion opposite to each
of the optical member 15 and the hot cathode tube 17) of the chassis
14 is partitioned into the first end portion 14A in the short-side
direction (Y-axis direction), the second end portion 14B positioned
at an end portion on the side opposite to the first end portion 14A,
and the central portion 14C sandwiched therebetween, the hot cathode
tube 17 is arranged in the central portion 14C, and a light source
arrangement area LA is formed therein. Meanwhile, the hot cathode
tube 17 is not arranged in each of the first end portion 14A and the
second end portion 14B of the bottom plate 14a, and a light source 



-26-  G200059SBOWSG non-arrangement area LN is formed therein.
Specifically, the hot cathode tube 17 is eccentrically located in the
central portion 14C in the short-side direction of the bottom plate
14a of the chassis 14 to thereby form the light source arrangement
area LA. The area (the length dimension in the Y-axis direction) of
the light source arrangement area LA is smaller than the area (the
length dimension in the Y-axis direction) of the light source
non-arrangement area LN. Further, the ratio of the area of the light
source arrangement area LA (the length dimension in the Y-axis
direction) to the entire screen area (the longitudinal dimension
(short-side dimension) of the screen) is about 4%, for example. A
pair of light source non-arrangement areas LN has substantially the
same area. [0053]In the central portion 14C (the light source
arrangement area LA) of the chassis 14, a part (specifically, a
central portion in the short-side direction) of the bottom portion
20a of the reflection sheet 20 overlaps in plan view. Meanwhile, in
the first end portion 14A and the second end portion 14B (light
source non-arrangement area LN), a part (specifically, both ends in
the short-side direction) of the bottom portion 20a of the reflection
sheet 20 and the each rising portion 20b overlap in plan view. That
is, in the light source arrangement area LA, the principal part of
the bottom portion 20a is arranged, while in the light source
non-arrangement area LN, a part of both the end sides of the bottom
portion 20a and the entire area of both the rising portions 20b are
arranged. The hot cathode tube 17 is formed to have a length
dimension substantially the same as the -27-  G200059SBOWSG 



horizontal dimension (long-side dimension) of the screen. [0054]The
end portion of the hot cathode tube 17 and the holder 19 covering the
socket 18 are made of synthetic resin in white color, and has an
elongated, substantially box shape extending along the short-side
direction of the chassis 14 as shown in FIG. 2. As shown in FIG. 4,
the holder 19 has a step-like surface on which the optical member 15
or the liquid crystal panel 11 can be placed at different levels on
the front surface side, and is arranged to partially overlap with
each support plate 14c in the short-side direction of the chassis 14,
thereby forming a side wall of the backlight unit 12 together with
each support plate 14c. A insertion pin 23 projects from the surface
of the holder 19 which is opposite to each support plate 14c of the
chassis 14, and the insertion pin 23 is inserted into an insertion
hole 24, which is formed in the upper surface of each support plate
14c of the chassis 14, thereby mounting the holder 19 to the chassis
14. [0055]Next, a configuration related to a light reflecting
function of the diffuser plate 30 will be described in detail. FIG. 6
is a plan view illustrating light reflectance distribution in a
diffuser plate. FIG. 7 is an enlarged plan view of a principal part
showing a schematic configuration of a surface opposite to a hot
cathode tube in the diffuser plate shown in FIG. 6. FIG. 8 is a graph
showing a change in light reflectance in 



the short-side direction of the diffuser plate shown in FIG. 6. FIG.
9 is a graph showing a change in light reflectance in the long-side
direction of the diffuser plate shown in FIG. 6. In -28-
G200059SBOWSG FIGS. 8 and 9, the long-side direction of the diffuser
plate is defined as the X-axis direction and the short-side direction
thereof is defined as the Y-axis direction. Further, FIG. 8 is a
graph in which a horizontal axis shows the Y-axis direction
(short-side direction), and the light reflectance from a front-side
end portion to a back-side end portion shown in FIG. 6 is plotted on
the graph along the Y-axis direction. Similarly, FIG. 9 is a graph in
which a horizontal axis shows the X-axis direction (long-side
direction), and the light reflectance from a left-side end portion to
a right-side end portion shown in FIG. 6 is plotted on the graph
along the Y-axis direction.  [0056]The diffuser plate 30 is formed
such that a predetermined amount of diffusing particles for diffusing
light is distributed and blended in a base substrate made of a
substantially transparent synthetic resin (for example, made of
polystyrene), and the overall light transmittance and light
reflectance are substantially uniform. Note that as specific examples
of the light transmittance and light reflectance of the base
substrate (base substrate excluding light reflecting portions 32
described later) of the diffuser plate 30, it is preferable that the
light transmittance be about 70% and the light reflectance be about
30%, for example. The diffuser plate 30 has
asurfaceoppositetothehotcathodetube17 (hereinafter referred to as
"first surface 30a") and a surface which is positioned on the side
opposite to the first surface 30a and opposite to the liquid crystal
panel 11 (hereinafter referred to as "second surface 30b"). As for
these surfaces, the first surface 30a is 



-29-  G200059SBOWSG a light entering surface into which the light
from the hot cathode tube 17 side enters, and the second surface 30b
is a light emitting surface that outputs the light (illumination
light) toward the liquid crystal panel 11. [0057]As shown in FIGS. 6
and 7, the light reflecting portions 32 forming a dot pattern having
white color are formed on the first surface 30a forming the light
entering surface of the diffuser plate 30. The light reflecting
portions 32 are formed by arranging a plurality of dots 32a each
having a circular shape in plan view in a zig-zag shape (staggered
shape, alternate shape). The dot pattern forming the light reflecting
portions 32 is formed by printing a paste containing metal oxide, for
example, on the front surface of the diffuser plate 30. As printing
means, screen printing, ink jet printing, or the like is suitably
used. The light reflectance of each light reflecting portion 32
itself is about 75%, for example, which is greater than the light
reflectance within the plane of the diffuser plate 30 itself of about
30%. In this embodiment, the light reflectance of each material is
represented by an average light reflectance measured with a LAV of
CM-3700d (diameter of measurement circle 4k25 . 4 mm) manufactured by
Konica Minolta Co., Ltd. inside the measurement circle. Note that the
light reflectance of each light reflecting portion 32 is measured in
the following method. The light reflecting portions 32 are formed
over the entire surface of a glass substrate and the light
reflectance of the formed surface is measured according to the above
measurement means. [0058]The diffuser plate 30 has a long-side
direction -30-  



G200059SBOWSG  (X-axis direction) and a short-side direction (Y-axis
direction). By changing the dot pattern of the light reflecting
portions 32, the light reflectance of the first surface 30a of the
diffuser plate 30 opposed to the hot cathode tube 17 is changed along
the short-side direction as shown in FIG. 8 (see FIG. 6).
Specifically, as shown in FIG. 6, the diffuser plate 30 is configured
such that the light reflectance of a portion overlapping with the hot
cathode tube 17 (hereinafter referred to as "light source overlapping
portion DA") is greater than the light reflectance of a portion which
is not overlapping with the hot cathode tube 17 (hereinafter referred
to as "light source non-overlapping portion ON" in the first surface
30a as a whole. Note that, as shown in FIG. 9, the light reflectance
of the first surface 30a of the diffuser plate 30 is hardly changed
along the long-side direction and is substantially constant (see FIG.
6). [0059]The light reflectance distribution of the diffuser plate 30
will be described in detail. As shown in FIGS. 6 to 8, the light
reflectance of the diffuser plate 30 is set to continuously decrease
in the direction away from the hot cathode tube 17 along the
short-side direction (Y-axis direction) and to continuously increase
in the direction approaching the hot cathode tube 17. The
distribution of the light reflectance is set to have a normal
distribution (bell-shaped curve). Specifically, the light reflectance
of the diffuser plate 30 is maximum at the central position (a
position matching the center of the hot cathode tube 17) in the
short-side direction, and is minimum at both end positions in the
short-side direction. The maximum value of the -31-  G200059SBOWSG
light reflectance is about 65%, for example, and the minimum value
thereof is about 30%, which is equal to the light reflectance of the
diffuser plate 30 itself. Accordingly, at both the end positions in
the short-side direction of the diffuser plate 30, few or almost no
light reflecting portion 32 is arranged. In the diffuser plate 30, an
area exceeding a value (for example, about 47.5%) obtained by adding
the minimum value of the light reflectance to a half of a value
obtained by subtracting the minimum value from a maximum value of the
light reflectance is referred to as a half width area HW, and the
width dimension of the half width area HW is referred to as a half
width. Specifically, assuming that the maximum value of the light
reflectance is Rmax and the minimum value thereof is Amin, an area of
the diffuser plate 30 having light reflectance Ra that satisfies
Expression (2) given below is defined as the half width area HW.
[0060] 



(Rmax-Rmin)/2+Rmin<Ra ... (2) [0061]On the other hand, in the
diffuser plate 30, an area not exceeding the value (for example,
about 47.5%) obtained by adding the minimum value of the light
reflectance to a half of the value obtained by subtracting the
minimum value from the maximum value of the light reflectance, that
is, an area other than the above-mentioend half width area HW, is
referred to as a non-half-width area NHW. Specifically, assuming that
the maximum value of the light reflectance is Rmax and the minimum
value thereof is Amin, an area of the diffuser plate 30 having light
reflectance Rb that satisfies Expression (3) given below -32-
G200059SBOWSG is defined as the non-half-width area NHW. A pair of
the non-half-width areas NHW is arranged at positions sandwitching
the half width area HW in the diffuser plate 30. [0062]
(Rmax-Rmin)/2+Rmin>Rb ... (3) 



[0063]A ratio of the half width to the short-side dimension  of the
diffuser plate 30 according to this embodiment is, for example, about
60%. That is, the area of about 60% in the middle portion in the
short-side direction of the diffuser plate 30 is defined as the half
width area HW, and each area of about 20% of the diffuser plate 30 on
both end sides in the short-side direction is defined as the
non-half-width area NHW. Among these areas, the half width area NW
includes the entire light source arrangement area LA (light source
overlapping portion DA) and predetermined areas adjacent to the light
source arrangement area LA in each light source non-arrangement area
LN (each light source non-overlapping portion DN). Specifically, the
half width area NW inclueds more than a half of each light source
non-arrangement area LN, and the ratio of the area to the short-side
dimension of the diffuser plate 30 is, for example, about 28%. On the
other hand, the non-half-width area NHW includes a predetermined area
of the area (the area on the side opposite from the side of the light
source arrangement area LA) close to the end of the diffuser plate 30
in each light source non-arrangement area LN. Specifically, the
non-half-width area NHW includes less than a half of each light
source non-arrangement area LN, and the ratio of the area to the -33-
G200059SBOWSG short-side dimension of the diffuser plate 30 is about
20%, for example, as described above. The above-mentioned half width
area HW can be a high reflectance area having a relatively high light
reflectance as compared to the non-half-width area NHW. To put it the
other way around, the non-half-width area NHW can be a low
reflectance area having a relatively low light reflectance. 



[0064]Since the light reflectance distribution is set as described
above, the light reflecting portions 32 are formed in the following
manner.Specifically, among the dots 32a constituting the light
reflecting portions 32, a dot coinciding with the central position in
the short-side direction of the diffuser plate 30, that is, the
central position of the hot cathode tube 17 has a maximum area. The
areas of the dots 32a gradually decrease with distance, and a dot
located at the outermost side in the short-side direction of the
diffuser plate 30 is a minimum area. That is, the area of each dot
32a decreases with distance from the center of the hot cathode tube
17. According to the diffuser plate 30 configured as described above,
the brightness distribution of the illumination light in the diffuser
plate 30 as a whole can be made smooth. As a result, a smooth
illumination brightness distribution can be achieved in the backlight
unit 12 as a whole. Note that as means for adjusting the light
reflectance, each dot 32a of the light reflecting portion 32 may have
the same area, and the interval between the dots 32a may be changed.
[0065]In this embodiment, the reflection sheet 20 is arranged in the
manner as described below to correspond to the diffuser plate 30
optically designed as described above. -34-  G200059SBOWSG 



Specifically, as shown in FIGS. 3 and 5, the rising portions 20b of
the reflection sheet 20 are formed such that rising proximal
positions BE from the bottom portion 20a is arranged to overlap with
the half width area HW of the diffuser plate 30, and rising distal
positions EP are arranged to overlap with the non-half-width area
NHW, that is, arranged not to overlap with the half width area HW. In
this arrangement, the rising portions 20b are arranged over the
boundary position between the half width area HW and the
non-half-width area NHW of the diffuser plate 30.  [0066]
Specifically, the rising proximal positions BE of the rising portions
20b are arranged to overlap with the half width area HW at the
positions closer to the hot cathode tube 17 (screen center) than the
boundary position between the half width area HW and the
non-half-width area NHW of the diffuser plate 30. On the other hand,
the rising distal positions EP of the rising portions 20b are
arranged to overlap with the non-half-width area NHW at the positions
closer to the screen edge (on the side opposite from the side of the
hot cathode tube 17) than the boundary position between the half
width area HW and the non-half-width area NHW of the diffuser plate
30. Accordingly, the rising portions 20b can be formed in the range
over a part of the half width area HW (an end portion on the
non-half-width area NHW side) and substantially the entire
non-half-width area NHW. [0067]More specifically, a short-side
dimension W1 (Y-axis direction dimension) of the bottom portion 20a
is set to be smaller than the width dimension (Y-axis direction
dimension) of the half width area HW. To be specific, the short-side
dimension of the -35-  G200059SBOWSG  bottom portion 20a is about 60%
of the width dimension of the half width area HW and is about 40% of
the short-side dimension of the entire chassis 14. On the other hand,
a short-side dimension W2 (Y-axis direction dimension) of each rising
portion 20b is set to be larger than the width dimension (Y-axis
direction dimension) of each non-half-width area NHW. Specifically,
the short-side dimension of each rising portion 20b is about 30% of
the short-side dimension of the entire chassis 14. Accordingly, the
bottom portion 20a is arranged to overlap with the area of about 60%
in the middle portion of the half width area HW. Meanwhile, each
rising portion 20b is arranged to overlap with the area of about 20%
on both ends of the half width area HW and to overlap with the entire
non-half-width areas NHW. The rising proximal positions BP of the
rising portions 20b are arranged at the positions not overlapping
with the hot cathode tube 17 within the half width area HW, that is,
in the light source non-arrangement area LN. Accordingly, the bottom
portion 20a is arranged over the entire light source arrangement area
LA and a part of the both light source non-arrangement areas LN (an
end portion closer to the light source arrangement area LA), and the
rising portions 20b are arranged to correspond to the remaining
portions of each light source non-arrangement area LN. For this
reason, the bottom portion 20a is opposed to the light emitting
surface ES of the hot cathode tube 17 with respect to the Z-axis
direction in the light source arrangement area LA. The bottomportion
20a is formed in parallel with the bottom plate 14a, thereby
facilitating fixation of the socket 18, which is required to mount
the hot 



- 36 -  G200059SBOWSG cathode tube 17 to the chassis 14, to the
bottom plate 14a. Further, the rising distal positions EP of the
rising portions 20b are arranged at the positions overlapping with
the end portions in the short-side direction of the diffuser plate 30
within the non-half-width area NHW and are also arranged in the light
source non-arrangement area LN. [0068]This embodiment illustrates the
configuration as  described above, and effects thereof will be
described below. When the hot cathode tube 17 is turned on in the
case of using the liquid crystal display device 10, the light emitted
from the hot cathode tube 17 directly enters the first surface 30a of
the diffuser plate 30, or indirectly enters the first surface 30a of
the diffuser plate 30 after being reflected by each member (the
holder 19, the reflection sheet 20, and the like) provided within the
chassis 14. After transmitting through the diffuser plate 30, the
light is output to the liquid crystal panel 11 through the optical
sheet 31. [0069]First, the light reflection function of the diffuser
plate 30 will be described in detail. As shown in FIG. 6, on the
first surface 30a of the diffuser plate 30 into which the light
emitted from the hot cathode tube 17 enters, light reflecting
portions 32 having different light reflectance within the plane for
each area are formed, thereby making it possible to appropriately
control the incidence efficiency of the light for each area.
Specifically, in the light source overlapping portion DA overlapping
with the hot cathode tube 17 on the first surface 30a, a large amount
of direct light from the hot cathode tube 17 -37- 



G200059SBOWSG  is present, and thus the amount of light is relatively
larger than that in the light source non-overlapping portion DN.
Accordingly, the light reflectance of the light reflecting portion 32
is set to be relatively large in the light source overlapping portion
DA (see FIGS. 6 and 8), thereby making it possible to suppress
(regulate) incidence of the light onto the first surface 30a and
reflect and return a large amount of light into the chassis 14.
Meanwhile, in the light source non-overlapping portion DN which does
not overlap with the hot cathode tube 17 on the first surface 30a,
the amount of direct light from the hot cathode tube 17 is small, and
the amount of light is relatively smaller than that in the light
source overlapping portion DA. Accordingly, the light reflectance of
the light reflecting portion 32 in the light source non-overlapping
portion ON is set to be relatively small (see FIGS. 6 and 8), thereby
promoting the incidence of light onto the first surface 30a. At this
time, in the light source non-overlapping portion DN, the light
reflected within the chassis 14 by the light reflecting portion 32 of
the light source overlapping portion DA is guided by the
above-described reflection sheet 20 and the like, thereby
supplementing the amount of light. Therefore, the amount of light
entering the light source non-overlapping portion DN can be
sufficiently secured. [0070]As described above, the optical design of
the diffuser plate 30 is devised to thereby achieve a certain level
of uniformity of the light quantity within the chassis 14. However,
it is still difficult to achieve the complete uniformity, and the
light quantity within the chassis 14 in the light source arrangement
-38-  G200059SBOWSG  area LA tends to be smaller than that in the
light source non-arrangement area LN. Accordingly, the quantity of
light to be supplied to the diffuser plate 30 tends to be relatively
smaller in the non-half-width area NHW than in the half width area HW
in the diffuser plate 30. Thus, in this embodiment, the shape and
arrangement of the reflection sheet 20 are devised to thereby achieve
the uniformity of the quantity of light to be supplied to the
diffuser plate 30. 



[0071]Next, the light reflection function of the reflection sheet 20
will be described in detail. As shown in FIG. 3, the rising portions
20b of the reflection sheet 20 are formed to rise from the bottom
portion 20a to the front side. Accordingly, the interval between the
rising portions 20b and the diffuser plate 30, that is, the space in
which the light propagates back and forth in the chassis 14, is
narrowed in the range from the rising proximal portion side to the
rising distal portion side (in the direction away from the hot
cathode tube 17), and the length of the optical path leading from the
rising portions 20b to the diffuser plate 30 is shortened. The amount
of light within the chassis 14 tends to be substantially inversely
proportional to the distance from the hot cathode tube 17. The amount
of light in the light source non-arrangement area LN tends to be
smaller than that in the light source arrangement area LA. For this
reason, dark spaces are liable to occur in the light source
non-arrangement area LN. In this regard, in this embodiment, the
space in which the light propagates back and forth in the light
source non-arrangement area LN whose light quantity tends to be small
is narrowed by the rising -39-
G200059SBOWSG portions 20b, and the length of the optical path
leading to the diffuser plate 30 is shortened, thereby making it
possible to efficiently guide the light to the diffuser plate 30.
Therefore, the quantity of light to be supplied to the diffuser plate
30 in the light source non-arrangement area LN can be sufficiently
compensated for, thereby preventing the light source non-arrangement
area LN from being viewed as a dark portion. [0072]More specifically,
in the rising portions 20b, the 1 rising proximal positions BP from
the bottom portion 20a is arranged to overlap with the half width
area HW in the diffuser plate 30, and the rising distal positions EP
are arranged to overlap with the non-half-width area NHW in the
diffuser plate 30. The rising portions 20b are arranged over the half
width area NW and the non-half-width area NHW. Accordingly, also at
the boundary position between the half width area NW and the
non-half-width area NEW, the rising portions 20b enable the light to
be efficiently guided to the diffuser plate 30. 



[0073]In this case, if the rising proximal position and the rising
distal position of the rising portion are arranged to overlap with
the non-half-width area NEW, the rising portion is not present at the
boundary position between the half width area HW and the
non-half-width area NEW, but the bottom portion is present at the
boundary position. Accordingly, at the above-mentioned boundary
position, the length of the optical path leading from the bottom
portion to the diffuser plate 30 becomes longer than the length of
the optical path leading from the rising portion to the diffuser
plate 30, and the quantity of light to -40-  G200059SBOWSG be
supplied to the diffuser plate 30 is locally decreased. As a result,
a portion (dark portion) in which the light quantity is locally
decreased due to the presence of the bottom portion in the
non-half-width area NHW is interposed between the half width area NW
(bright portion) in which the light quantity is originally large, and
a portion (bright portion) in which the light quantity is compensated
for by the rising portion in the non-half-width area NHW. Thus, the
portion is likely to be viewed as a local dark portion. [0074]In this
regard, in this embodiment, the bottom portion 20a is not present at
the boundary position between the half width area HW and the
non-half-width area NHW, the rising portions 20b enable the light to
be efficiently guided to the diffuser plate 30, thereby avoiding the
situation in which the quantity of light to be supplied to the
diffuser plate 30 is locally decreased. Therefore, there occurs
little difference in the quantity of light to be supplied and the
quantity of light to be output between the half width area HW and the
non-half-width area NHW in the diffuser plate 30. Consequently, the
uneven brightness in the illumination light hardly occurs.
[0075]<Examples> 



Given below are an example using the reflection sheet 20 according to
the embodiments described above and comparative examples using
reflection sheets having configurations different from that of the
embodiments described above. Results of experiments on the degree of
visibility of uneven brightness are shown in Tablet below and FIG.
10. In the comparative experiments, -41-  G200059SBOWSG  four types
of reflection sheets having different ratios between the short-side
dimension of the bottom portion and that of the rising portion were
prepared, and each reflection sheet was housed in the chassis.
Further, the hot cathode tube turned on in the state where the
diffuser plate is arranged at the opening of the chassis was visually
observed from the front. In Table 1, "@" represents the case where
the uneven brightness is not viewed; "CD" represents the case where
almost no uneven brightness is viewed; "A" represents the case where
the uneven brightness is slightly viewed; and "X" represents the case
where the uneven brightness is viewed. FIG. 10 is a graph showing a
brightness distribution in the Y-axis direction of light output from
the diffuser plate in the case where the reflection sheets according
to the example and each comparative example are used. The vertical
axis represents a relative brightness when the maximum brightness is
100%, and the horizontal axis shows positions in the Y-axis direction
of the diffuser plate (see FIG. 3). [0076]In the example, the
short-side dimension of the bottom portion is smaller than the
dimension of the half width area, and the rising angle at each rising
portion is set to about 20 degrees. In a first comparative example,
the short-side dimension of the bottom portion is slightly larger
than the dimension of the half width area, and the rising angle at
the rising portion is about 30 degrees. In a second comparative
example, the short-side dimension of the bottom portion is larger
than the dimension of the half width area, and the rising angle at
the rising portion is about 45 degrees. In a third comparative
example, the -42-  



G200059SBOWSG short-side dimension of the bottom portion is
conisderably larger than the dimension of the half width area, and
the rising angle at the rising portion is about 60 degrees. [0077]
[Table 1]  Short-side dimension of  the bottom portion(mm) Dimension
of 



the half width area(mm) Evaluation Example 152 244 (c) Comparative,
Example 1 



248 244 A Comparative Example 2 317 244 X Comparative 



Example 3 354 244 X  [0078]As is obvious from Table 1 and FIG. 10
described above, the use of the reflection sheet 20 according to the
example can preferably prevent the uneven brightness. On the
contrary, in the first to third comparative examples, the uneven
brightness is viewed. This is because in the first to third
comparative examples, a part of the bottom portion overlaps with the
non-half-width area NHW, and the overlapping portion between the
bottom portion and the non-half-width area NHW seems to be easily
viewed as a local dark portion, as compared to the other portions
(portions overlapping with the rising portion of the half width area
NW and the non-half-width area NHW). Further, the uneven brightness
tends to be increased in the second and third comparative examples
than in the first comparative example. Accordingly, as the
overlapping portion between the bottom portion and the non-half-width
area NHW is enlarged, the local dark portion  G200059SBOWSG 



is more likely to be viewed and the display quality tends to
deteriorate. In contrast, in the example, the bottom portion 20a is
not present at the position overlapping with the non-half-width area
NHW and only the rising portions 20b are present in the
non-half-width area NHW. Accordingly, the rising portions 20b enable
the light to be efficiently guided to the entire non-half-width area
NHW.Therefore, there occurs little difference in the quantity of the
light to be supplied between the half width area HW and the
non-half-width area NHW. Consequently, the uneven brightness is
hardly viewed.  [0079]As described above, the backlight unit 12
according to this embodiment includes the hot cathode tube 17 serving
as the light source; the chassis 14 including the bottom plate 14a
arranged on the side opposite from the light exit side with respect
to the hot cathode tube 17 and housing the hot cathode tube 17; the
diffuser plate 30 serving as the optical member arranged on the light
exit side with respect to the hot cathode tube 17; and the reflection
sheet 20 arranged in the chassis 14 and including the rising portions
20b rising from the bottom plate 14a side toward the diffuser plate
30, the reflection sheet 20 being configured to reflect light. A
portion of the chassis 14 opposed to the diffuser plate 30 is
partitioned into the light source arrangement area LA in which the
hot cathode tube 17 is arranged, and the light source non-arrangement
area LN in which the hot cathode tube 17 is not arranged. Meanwhile,
in the diffuser plate 30, the light reflectance on at least the first
surface 30a facing the hot cathode tube 17 of the portion (light
source overlapping portion DA) -44-  G200059SBOWSG overlapping with
the light source arrangement area LA is set to be larger than the
light reflectance on at least the first surface 30a facing the hot
cathode tube 17 of the portion (light source non-overlapping portion
DN) overlapping with the light source non-arrangement area LN.
Assuming that the maximum value of the light reflectance on at least
the first surface 30a of the diffuser plate 30 facing the hot cathode
tube 17 is Rmax and the minimum value thereof is Rmin, the rising
proxiaml end positions BE of the rising portions 20b in the
reflection sheet 20 are arranged to overlap with the area (half width
area HW) of the diffuser plate 30 having the light reflectance R that
satisfies Expression (4) given below, and the rising distal positions
EP of the rising portions 20b are arranged not to overlap with the
area (half width area NW) of the diffuser plate 30 having the light
reflectance R that satisfies Expression (4) given below. [0080] 



(Rmax-Rmin)/2+Rmin<R ... (4) [0081]With this configuration, the light
emitted from the hot cathode tube 17 first reaches the portion having
a relatively large light reflectance in the diffuser plate 30.
Accordingly, most part of the light is reflected (that is, the light
is not transmitted), and the brightness of the illumination light
with respect to the amount of light emitted from the hot cathode tube
17 is suppressed. On the other hand, the light reflected in this case
can be reflected by the reflection sheet 20 in the chassis 14 and can
reach the light source non-arrangement area LN. The portion
overlapping with the light source non-arrangement area  G200059SBOWSG
LN in the diffuser plate 30 has a relatively small light reflectance.
Accordingly, a larger quantity of light is trasmitted to thereby
obtain a predetermined brightness of illumination light.
[0082]Incidentally, a certain level of uniformity in the light
quantity within the chassis 14 can be achived by setting the light
reflectance of the diffuser plate 30 in the manner as described
above. However, it is still difficult to achieve the complete
uniformity, and the light quantity in the light source
non-arrangement area LN tends to be smaller than that in the light
source arrangement area LA. Accordingly, the quantity of light to be
supplied to the diffuser plate 30 is relatively smaller in the area
(non-half-width area NHW) of the diffuser plate 30 having the light
reflectance that does not satisfy Expression (4) mentioned above than
in the area (half width area NW) having the light reflectance R that
satisfies Expression (4). [0083]On the contrary, when the reflection
sheet 20 that 



reflects light in the chassis 14 includes the rising portions 20b
rising from the bottom plate 14a side in the chassis 14 toward the
diffuser plate 30, the interval held between the rising portions 20b
and the diffuser plate 30 is narrowed and the length of the optical
path leading to the diffuser plate 30 is shortened in the rising
portions 20b, thereby making it possible to efficiently guide the
light to the diffuser plate 30. That is, the rising portions 20b can
compensate for the quantity of light to be supplied to the diffuser
plate 30. [0084]In this case, if the rising proximal position and the
rising distal position of the rising portion are arranged not to -46-
G200059SBOWSG overlap with the area (half width area HW) having the
light reflectance R that satisfies Expression (4) mentioned above,
the rising portion is not present at the boundary position between
the area (half width area HW) having the light reflectance R that
satisfies Expression (4) mentioned above and the area (non-half-width
area NHW) having the light reflectance that does not satisfy
Expression (4) mentioned above. This leads to a possibility that the
quantity of light to be supplied to the diffuser plate 30 is locally
decreased in the vicinity of the above-mentioned boundary position
and a local dark portion is generated. [0085]Accordingly, in this
embodiment, the rising proximal positions BP of the rising portions
20b are arranged to overlap with the area (half width area HW) of the
diffuser plate 30 having the light reflectance R that satisfies
Expression (4) mentioned above, and the rising distal positions EP of
the rising portions 20b are arranged not to overlap with the area
(half width area HW) of the diffuser plate 30 having the light
reflectance R that satisfies Expression (4) mentioned above. Further,
the rising portions 20b are arranged over the boundary position
between the area (half width area HW) having the light reflectance R
that satisfies Expression (4) mentioned above and the area
(non-half-width area NHW) having the light reflectance that does not
satisfy Expression (4) mentioned above. Accordingly, also at the
above-mentioned boundary position, the rising portions 20b enable the
light to be efficiently guided to the diffuser plate 30, thereby
avoiding the situation in which the quantity of light 



-47-  G200059SBOWSG to be supplied to the diffuser plate 30 is
locally decreased. Therefore, there occurs little difference in the
quantity of light to be output between the area (half width area HW)
of the diffuser plate 30 having the light reflectance R that
satisfies Expression (4) mentioned above and the area (non-half-width
area NHW) of the diffuser plate 30 having the light reflectance that
does not satisfy Expression (4) mentioned above. [0086]The reflection
sheet 20 includes the bottom portion  20a which is aranged along the
bottom plate 14a and at least a part of which is arranged in the
light source arrangement area LA. The rising portions 20b are formed
to rise from the bottom portion 20a toward the diffuser plate 30. In
the reflection sheet 20, the portion corresponding to the light
source arrangement area LA is interposed between the hot cathode tube
17 and the bottom plate 14a of the chassis 14. Accordingly, if the
portion has a complicated shape, there is a possibility that the
portion inhibits the installation of the hot cathode tube 17, for
example. In this regard, according to this embodiment, in the
reflection sheet 20, at least a part of the bottom portion 20a
arranged along the bottom plate 14a is arranged in the light source
arrangement area LA. Thus, the reflection sheet 20 hardly inhibits
the installation of the hot cathode tube 17, for example.  [0087]The
rising proximal positions BE of the rising portions 20b from the
bottom portion 20a are arranged in the light source non-arrangement
area LN. With this configuration, the bottom portion 20a is arranged
over the entire light source arrangement area LA, whereby reliably
preventing the reflection -48- 



G200059SBOWSG sheet 20 from inhibiting the installation of the hot
cathode tube 17, for example. [0088]The hot cathode tube 17 has the
light emitting surface  ES that emits light, and the bottom portion
20a is arranged to be opposed to the light emitting surface ES. With
this configuration, the length of the optical path leading from the
light emitting surface ES of the hot cathode tube 17 to the
reflection sheet 20 in the light source arrangement area LA can be
increased, as compared to the case where the rising proximal
positions BP of the rising portions 20b are arranged in the light
source arrangement area LA. As a result, the light reflected by the
reflection sheet 20 in the light source arrangement area LA is hardly
returned directly to the hot cathode tube 17, thereby making it
possible to maintain a high light use efficiency. [0089] The end
portions of the bottom plate 14a are provided with the side plates
14b each rising to the light exit side, and the outwardly overhanging
support plates 14c are provided at the rising ends of the side plates
14b, meanwhile, each extending portions 20c extending along each
support plate 14c is provided at the rising end of each rising
portion 20b. With this configuration, the bottom portion 20a of the
reflection sheet 20 is provided along the bottom plate 14a, and each
extending portion 20c is provided along each support plate 14c. This
makes it possible to further stabilize the shape of each rising
portion 20b which is positioned between the bottom portion 20a and
each extending portion 20c. [0090]The rising portions 20b are formed
such that the - 49 -  G200059SBOWSG 



interval held between the rising portions 20b and the diffuser plate
30 decreases in the direction away from the hot cathode tube 17. The
light quantity within the chassis 14 tends to decrease with distance
from the hot cathode tube 17. On the contrary, when the interval held
between the rising portions 20b and the diffuser plate 30 is
decreased in the direction away from the hot cathode tube 17, the
length of the optical path leading from the rising portions 20b to
the diffuser plate 30 tends to be in proportion to the light quantity
within the chassis 14. As the length of the optical path decreases,
the light can be more efficiently guided to the diffuser plate 30.
Therefore, the above-mentioned rising portions 20b enable the light
to be evenly guided to the diffuser plate 30. [0091]The rising
portions 20b have a sloped shape. With this configuration, the rising
portions 20b having the sloped shape enable the light to be
efficiently reflected onto the diffuser plate 30. [0092]The angle
formed by the rising portions 20b with respect to the bottom plate
14a is an acute angle. With this configuration, the light reflected
by the rising portions 20b has an angle based on the angle formed
with respect to the bottom plate 14a. Setting the angle as an acute
angle enables the light to be efficiently guided to the diffuser
plate 30. [0093]The portion of the chassis 14 opposed to the diffuser
plate 30 is partitioned into at least the first end portion 14A, the
second end portion 14B positioned at the end portion on the side
opposite from the first end portion 14A, and the central -50-  



G200059SBOWSG portion 14C sandwiched between the first end portion
14A and the second end portionl4B. Among these portions, the central
portion 14C is defined as the light source arrangement area LA, and
the first end portion 14A and the second end portion 14B are defined
as the light source non-arrangement area LN. With this configuration,
sufficient brightness can be secured in the central portion of the
backlight unit 12, and the brightness of the display central portion
of the liquid crystal display device 10 including the backlight unit
12 can also be secured, thereby obtaining favorable visibility.
[0094]A pair of the rising portions 20b is provided to respectively
correspond to the first end portion 14A and the second end portion
14B. With this configuration, the rising portions 20b are arranged to
respectively correspond to the first end portion 14A and the second
end portion 14B serving as the light source non-arrangement areas LN
in which the light quantity tends to be small. This makes it possible
to efficiently guide the light to the diffuser plate 30. [0095]The
diffuser plate 30 is configured such that the light reflectance on
the first surface 30a opposite to at least the hot cathode tube 17
side decreases in the direction away from the hot cathode tube
17.With this configuration, the brightness distribution of
illumination light output from the diffuser plate 30 can be made
smooth in the range from the portion overlapping with the light
source arrangement area LA and the portion overlapping with the light
source non-arrangement area LN. [0096]The light reflecting portion 32
configured to reflect -51- 



G200059SB0WSG light is formed on the first surface 30a of the
diffuser plate 30 facing the hot cathode tube 17. With this
configuration, the light reflectance at the surface of the diffuser
plate 30 facing the hot cathode tube 17 can be appropriately
controlled according to the aspects of the light reflecting portion
32. [0097]The light reflecting portion has a substantially dot shape
within the surface area of the diffuser plate 30 facing the hot
cathode tube 17, and is formed of a number of dots 32a each having a
light reflectivity. With this configuration, the light reflectance
can be easily controlled according to the aspects (area, distribution
density, and the like) of the dots 32a.  [0098]The chassis 14 has a
rectangular shape in plan view. The hot cathode tube 17 is formed to
extend along the long-side direction of the chassis 14, and the light
source arrangement area LA and the light source non-arrangement area
LN are arranged side by side along the short-side direction of the
chassis 14. This configuration is suitable for the use of a linear
light source, for example, as the light source. [0099]The light
source is formed of the hot cathode tube 17. With this configuration,
an increase in brightness, for example, can be achieved. 



[0100]Though the first embodiment of the present invention has been
described above, the present invention is not limited to the above
embodiment. The present invention can include modified examples as
described below, for example. Note that in each of the following
modified examples, the same components as those of the
above-described embodiment are denoted by the same - 52 -
G200059SBOWSG reference numerals as those of the embodiment, and the
illustration and description thereof are not repeated as needed.
[0101] <First modified example of the first embodiment>        A
first modified example of the first embodiment will be described with
reference to FIG. 11. Here, a configuration in which the shape of
rising portions 20b-1 is changed is illustrated. FIG. 11 is a
sectional view taken along the short-side direction in a liquid
crystal display device using a reflection sheet according to this
modified example. [0102]As shown in FIG. 11, the rising portions
20b-1 have a sectional shape of a substantially arcuate shape
(bow-like shape) taken along the Y-axis direction. Specifically, the
rising portions 20b-1 have a substantially arcuate shape curved to
the back side, and the entirety thereof is arranged to recede to the
side of the bottom plate 14a from a line (chord) connecting the
rising proximal portion and the rising distal portion. A rising angle
of each rising portion 20b-1 from the bottom portion 20a is
substantially the same as that of the first embodiment described
above. This rising angle is an angle formed by the tangential line at
the rising proximal end of the rising portions 20b-1 with respect to
the bottom portion 20a. 



[0103]As described above, according to this modified example, the
rising portions 20b-1 have an arcuate shape. With this configuration,
the rising portions 20b-1 having the arcuate shape enable the light
to be efficiently reflected onto the diffuser plate 30. [0104]<Second
modified example of the first embodiment>  G200059SBOWSG        A
second modified example of the first embodiment will be described
with reference to FIG. 12. Herein, a configuration in which the shape
of a reflection sheet 20-2 is changed is illustrated. FIG. 12 is a
sectional view taken along the short-side direction of the liquid
crystal display device using the reflection sheet according to this
modified example. [0105]As shown in FIG. 12, in this reflection sheet
20-2, the bottom portion illustrated in the first embodiment
described above is omitted. That is, the reflection sheet 20-2
includes a pair of rising portions 20b-2 rising from the bottom plate
14a side in the chassis 14 toward the diffuser plate 30, and a pair
of extending portions 20c-2 extending from the rising distal portions
of the rising portions 20b-2. The both rising portions 20b-2 have a
sectional shape of a substantially V-shape taken along the Y-axis
direction. A rising proximal position BP-2 of each rising portion
20b-2 is common and is a position substantially the same as the
center of the hot cathode tube 17 with respect to the Y-axis
direction. Accordingly, the rising proximal position BP-2 of each
rising portion 20b-2 is a position overlapping with the half width
area NW of the diffuser plate 30 and is located in the light source
arrangement area LA. This configuration enables the light to be
efficiently supplied by the rising portions 20b-2 in the range from
the half width area NW of the diffuser plate 30 to the non-half-width
area NHW, and is thus suitable for suppression of the uneven
brightness. [0106]<Third modified example of the first embodiment> 



A third modified example of the first embodiment will be - 54 -
G200059SBOWSG described with reference to FIG. 13. Here, a
configuration in which the shape of rising portions 20b-3 is changed
from that of the second modified example described above is
illustrated. FIG. 13 is a sectional view taken along the short-side
direction of the liquid crystal display device using a reflection
sheet according to this modified example. [0107]As shown in FIG. 13,
the rising portions 20b-3 have a sectional shape of a substantially
arcuate (bow-like shape) taken along the Y-axis direction.
Specifically, the rising portions 20b-3 have a substantially arcuate
shape curved to the back side, and the entirety thereof is arranged
to recede to the bottom plate 14a side from the line (chord)
connecting the rising proximal portion and the rising distal portion.
A rising proximal position BP-3 of each rising portion 20b-3 is a
position overlapping with the half width area HW in the diffuser
plate, and is located in the light source arrangement area LA.
[0108]<Fourth modified example of the first embodiment>        A
fourth modified example of the first embodiment will be described
with reference to FIG. 14. This example shows a configuration in
which the light reflectance distribution in the first surface 30a of
the diffuser plate 30 is changed. FIG. 14 is a graph showing a change
in light reflectance in the short-side direction of a diffuser plate
according to this modified example.  [0109] On the first surface 30a
of the diffuser plate 30, as shown in FIG. 14, the light source
overlapping portion DA has a substantially uniform light reflectance
of 65%, for example, which indicates a maximum value within the
diffuser plate 30. 



- 55 -  G200059SBOWSG Meanwhile, the light reflectance in the light
source non-overlapping portion ON continuously and gradually
decreases (changes into a slope shape) outward from the side close to
the light source overlapping portion DA, and indicates a minimum
value of 30% at both ends in the short-side direction (Y-axis
direction) of the diffuser plate 30. The dots 32a forming the light
reflecting portions 32 have a maximum area and are uniformly formed
in the light source overlapping portion DA. Meanwhile, in the light
source non-overlapping portion ON, the dots are formed to
continuously and gradually decrease in reversely proportional to the
distance from the light source overlapping portion DA. [0110]<Fifth
modified example of the first embodiment>        A fifth modified
example of the first embodiment will be described with reference to
FIG. 15. This example illustrates a configuration in which the light
reflectance distribution in the first surface 30a of the diffuser
plate 30 is further changed. FIG. 15 is a graph showing a change in
light reflectance in the short-side direction of a diffuser according
to this modified example. [0111]As shown in FIG. 15, the light
reflecting portions 32 are each formed such that the light
reflectance within the first surface 30a of the diffuser plate 30
gradually decreases stepwise from the light source overlapping
portion DA to the light source non-overlapping portion DN.
Specifically, the dots 32a forming the light reflecting portions 32
have a maximum area (light reflectance) and are uniformly formed in
the light source overlapping portion DA. Meanwhile, the dots are
formed to - 56 - 



G200059SBOWSG gradually decrease stepwise for each predetermined area
in the direction away from the light source overlapping portion DA,
and are smallest at both ends in the short-side direction (Y-axis
direction) of the diffuser plate 30. That is, the light reflectance
in the light source non-overlapping portion ON of each light
reflecting portions 32 changes into a stripe shape along the
short-side direction (Y-axis direction) of the diffuser plate 30.
This configuration allows the brightness distribution of the
illumination light emitted from the diffuser plate 30 to be smooth.
Furthermore, according to means for forming a plurality of areas
having different light reflectance stepwise, the method for
manufacturing the diffuser plate 30 can be simplified, which
contributes to a reduction in cost. [0112]<Second embodiment>
A second embodiment of the present invention will be described with
reference to FIG. 16 or 17. The second embodiment illustrates a
configuration including pressing members 40 that presses the
reflection sheet 20 from the front side. Note that a redundant
explanation of the same components, operations, and effects as those
of the above-described first embodiment is not repeated here. FIG. 16
is a plan view showing an arrangement configuration of a hot cathode
tube, a reflection sheet, and pressing members in the chassis. FIG.
17 is a sectional view taken along the line xvii-xvii of FIG. 16.
[0113]The pressing members 40 are made of synthetic resin  (for
example, made of polycarbonate), and the entire surface is formed in
white-based color such as white, which is excellent for -57-  



G200059SBOWSG  light reflectivity. As shown in FIG. 16, the three
pressing members 40 are intermittently arranged side by side at
positions spaced apart in the long-side direction within the chassis
14. Specifically, in the short-side direction of the chassis 14, the
pressing members 40 are arranged at substantially the center
position. Meanwhile, in the long-side direction of the chassis 14,
the pressing members 40 are arranged to be dispersed at substantially
the center position and at positions in the vicinity of the both end
portions. [0114]As shown in FIG. 17, each pressing member 40 includes
main body portions 41 having pressing surfaces 44 that press the
reflection sheet 20 from the front side (light exit side); supporting
portions 42 projecting from the main body portions 41 to the front
side (light exit side) and configured to support the diffuser plate
30; and mounting portions 43 projecting from the main body portions
41 to the back side (the side opposte from the light exit side, that
is, the bottom plate 14a side in the chassis 14) and configured to
mount the pressing member 40 to the chassis 14. Among these
components, the main body portions 41 have a rectangular shape
(longiudinal shape) in plan view and arranged in the chassis 14 in
the state where the long-side direction thereof is allowed to
coincide with the Y-axis direction (short-side direction of the
chassis 14 and the reflection sheet 20), and the short-side direction
is allowed to coincide with the X-axis direction (long-side direction
of the chassis 14 and the reflection sheet 20). Further, the
long-side dimension of the main body portions 41 is set to be greater
than the short-side - 58 -  G200059SBOWSG dimension of the bottom
portion 20a of the reflection sheet 20, and a part of the main body
portions 41 has a size reaching the rising portions 20b. Accordingly,
the main body portion 41 follows the outer shape of the central
portion (a portion formed over the bottom portion 20a and the both
rising portions 20b) in the short-side direction of the reflection
sheet 20, and has a bent shape when viewed from the side. The main
body portions 41 have a symmetrical shape with the central position
in the long-side direction (between the both rising portions 20b) as
a center. [0115] Specifically, the central portion in the long-side
direction of the main body portions 41 is referred to as a bottom
portion pressing portion 41a overlapping with the bottom portion 20a
in plan view and including a bottom pressing surface 44a configured
to press the bottom portion 20a from the front side. Meanwhile, the
both end portions in the long-side direction of the main body
portions 41 are formed to rise from the bottom portion pressing
portion 41a to the front side, and are referred to as rising portion
pressing portions 41b having rising portion pressing surfaces 44b
overlapping with the both rising portions 



20b in plan view and configured to press the both rising portions 20b
from the front side. That is, the bottom portion pressing portions
41a and the both rising portion pressing portions 41b have the
pressing surfaces 44 for the reflection sheet 20 in the entire area,
and the pressing surfaces 44 can be formed to press the range
covering the bottom portion 20a and the both rising portions 20b in
the reflection sheet 20. More specifically, the bottom portion
pressing portions 41a have a substantially straight  G200059SB0VISG
plate shape in parallel with the bottom portion 20a. On the other
hand, the rising portion pressing portions 41b have a sloped shape
with a certain slope from the rising proximal portion (an end portion
close to the bottom portion pressing portions 41a) to the rising
distal portion (an end portion away from the bottom portion pressing
portion 41a). The inclination angle (angle of bend, rising angle) is
substantially the same as the inclination angle of the rising
portions 20b with respect to the bottom portion 20a. In short, the
rising angle of the rising portion pressing portion 41b is preferably
an acute angle (an angle equal to or less than 90 degrees), and more
preferably, an angle equal to or less than 45 degrees. Specifically,
tne angle is about 20 degrees to 30 degrees, for example. The bottom
portion pressing portions 41a can press the bottom portion 20a over
the total length in the short-side direction. Meanwhile, the both
rising portion pressing portions 41b can press a part of the rising
portions 20b in the short-side direction thereof, specifically, a
portion (rising proximal portion) adjacent to the bottom portion 20a.
[0116] The supporting portions 42 can support the optical member 15
from the back side, that is, from the side of the hot cathode tube
17. This makes it possible to constantly regulate the positional
relationship (distance, interval) in the Z-axis direction (a
direction orthogonal to the plate surface of the optical member 15)
of the optical member 15 (especially, the diffuser plate 30) and the
hot cathode tube 17. This allows the optical member 15 to exert
desired optical functions stably. The supporting portions 42 are
provided on the bottom portion pressing -60-  G200059SBOWSG portions
41a of the main body portion 41. Specifically, the support portions
42 are arranged at the positions decentered from one end portion in
the long-side direction of the bottom portion pressing portions 41a.
Note that the pressing members 40 arranged along the long-side
direction within the chassis 14 are arranged in the direction in
which the adjacent supporting portions 42 are formed in a staggerred
shape (FIG. 16) . The supporting portions 42 have a conical shape as
a whole in which the Z-axis direction (a direction substantialy
orthogonal to the plate surface of the diffuser plate 30) is allowed
to coincide with the axial direction. Specifically, the support
portions 42 have a circular sectional shape taken along the plate
surface of each bottom portion pressing portion 41a, and are formed
in a tapered shape in which the diameter dimension gradually
decreases from the projecting proximal portion side to the projecting
distal portion side. 



[0117]The mounting portions 43 can hold the pressing members  40 in
the mounted state on the chassis 14 by inserting and locking the
mounting portions 43 into mounting holes 14f formed in the bottom
plate 19a of the chassis 14. A pair of the mounting portions  43 is
provided on the bottom portion pressing portions 41a of the main body
portions 91. Specifically, the mounting portions 43 are arranged side
by side at positions spaced apart in the long-side direction (Y-axis
direction) of the bottom portion pressing portions 41a. One of the
pair of mounting portions 43 is arranged at the position overlapping
with the supporting portion 42 on the front side in plan view,
specifically, at the concentric position. Each mounting portion 43
includes a locking part which is -61 -  G200059SBOWSG elastically
deformable during the process of being inserted into each mounting
hole 14f. This locking part is locked to the edge portion of each
mounting hole 14f from the back side, thereby making it possible to
retain the pressing members 40 in the mounted state on the chassis
14. Note that insertion holes which communicate with the mounting
holes 14f and through which the mounting portions 43 can be inserted
is opened and formed at the positions corresponding to the mounting
holes 14f in the bottom portion 20a of the reflection sheet 20.
[0118]As described above, according to this embodiment, there are
provided the pressing members 40 arranged over the bottom portion 20a
and the rising portions 20b and having a pressing surface 44
configured to press the bottom portion 20a and the rising portions
20b from the side of the diffuser plate 30. The rising portions 20b
of the reflection sheet 20 are formed to rise from the bottom portion
20a to the side of the diffuser plate 30. Accordingly, the rising
angle from the base portion 20a, for example, fluctuates, and
deformation such as warping or bending occurs, for example. Thus, the
shape tends to be unstable. In this regard, according to this
embodiment, each pressing member 40 includes the pressing surface 44
arranged over the bottom portion 20a and the rising portions 20b of
the reflection sheet 20. The pressing surface 44 presses the bottom
portion 20a and the rising portions 20b from the side of the diffuser
plate 30, thereby making it possible to regulate the rising portions
20b from being displaced to the side of the diffuser plate 30. This
suppresses fluctuation in the rising angle of each rising portion 



- 62 -  G200059SBOWSG  20b with respect to the bottom portion 20a and
occurrence of a deformation, such as warping or bending, in each
rising portion 20b. That is, since the shape of each rising portion
20b can be stably retained, thereby stabilizing the directivity of
the reflected light. Accordingly, unevenness in the light emitted
from the backlight unit 12 hardly occurs. [0119]<Third embodiment>
A third embodiment of the present invention will be described with
reference to FIG. 18 or 19. The third embodiment illustrates a
configuration in which the shape of a chassis 214 is changed. Note
that a redundant explanation of the same components, operations, and
effects as those of the above-described first embodiment is not
repeated here. FIG. 18 is a plan view showing an arrangement
configuration of a hot cathode tube and a reflection sheet in the
chassis. FIG. 19 is a sectional view taken along the line xix-xix of
FIG. 18. [0120]As shown in FIGS. 18 and 19, receiving portions 45
configured to receive the rising portions 20b of the reflection sheet
20 from the backside (the side opposite from the light exit side) are
provided in the chassis 214. The receiving portions 45 have a wall
shape (plate shape) rising from a bottom plate 214a to the front
side, and the principal wall surface (principal plate surface)
thereof coincides with the Y-axis direction and the plate thickness
direction thereof coincides with the X-axis direction. The receiving
portions 45 can be interposed between the bottom plate 214a and the
rising portions 20b. The receiving portions 45 are arranged at the
positions overlapping with the rising - 63 - 



G200059SBOWSG protions 20b in plan view in the bottom plate 214a. The
five receiving portions 45 are arranged side by side at the positions
spaced apart in the X-axis direction, and are arrayed at
substantially equal pitches. In each receiving portion 45, the
receiving portion 45 positioned at the center with respect to the
X-axis direction is arranged at the center position in the long-side
direction of the chassis 214. The receiving portion 45 has a
substantially triangular sectional shape taken along the Y-axis
direction, and is formed to follow the space (gap) surrounded by the
rising portions 20b, the bottom plate 214a, and side plates 214b. A
surface facing the front side of the receiving portions 45 (a surface
opposed to the rising portions 20b) has a sloped shape with respect
to both the bottom plate 214a and the side plates 214b (the Y-axis
direction and the Z-axis direction). This is defined as a receiving
surface 45a configured to receive a part of the rising portions 20b
from the back side. The receiving surface 45a is formed to extend (in
parallel) along the rising portions 20b. The angle (inclination
angle) fomred by the receiving surface 45a with respect to the bottom
plate 214a (the Y-axis direction, that is, the direction from the
bottom portion 20a to the rising portions 20b) is substantially the
same as the rising angle of each rising portion 20b from the bottom
portion 20a, thereby providing a configuration in which little gap is
held between each rising portion 20b and each receiving surface 45a
of the receiving portions 45. Each receiving portion 45 is formed to
be continuous with the inner surface of each of the bottom plate 214a
and the side plates 214b, thereby achieving an improvement - 64 -
G200059SBOWSG in strength of the chassis 214. [0121]As described
above, according to this embodiment, the receiving portions 45
configured to receive the rising portions 214b from the side of the
bottom plate 214a are provided between the bottom plate 214a and the
rising portions 214b. The rising portions 20b of the reflection sheet
20 are formed to rise from the bottom plate 214a side toward the
diffuser plate 30. Accordingly, the rising angle from the bottom
plate 214a side, for example, fluctuates, and deformation such as
warping or bending occurs, for example. Thus, the shape tends tobe
unstable. In this regard, according to this embodiment, the receiving
portions 45 can receive the rising portions 20b from the side of the
bottom plate 214a, thereby making it possible to regulate the rising
portions 20b from being displaced toward the bottom plate 214a. This
suppresses fluctuation of the rising angle of the rising portions 20b
from the bottom plate 214a side, or occurrence of deformation such as
warping or bending in the rising portions 20b. That is, since the
shape of each rising portion 20b can be stably retained, thereby
stabilizing the directivity of the reflected light. Accordingly,
unevenness in the light emitted from the backlight unit 12 hardly
occurs. 



[0122]<Fourth embodiment>        A fourth embodiment of the present
invention will be described with reference to FIGS. 20 to 22. The
fourth embodiment illustrates a configuration in which the shape of a
reflection sheet 320 is changed. Note that a redundant explanation of
the same components, operations, and effects as those of the -65-
G200059SBOWSG above-described first embodiment is not repeated here.
FIG. 20 is a plan view showing an arrangement configuration of a hot
cathode tube and a reflection sheet in the chassis. FIG. 21 is a
sectional view taken along the line xxi-xxi of FIG. 20. FIG. 22 is a
sectional view taken along the line xxii-xxii of FIG. 20.  [0123]As
shown in FIGS. 20 to 22, the reflection sheet 320 is formed in a bowl
shape as a whole, and includes a bottom portion 320a, which is
provided in a middle portion of the bottom plate 14a of the chassis
14, and four rising portions 320b in total which respectively rise
from the both ends on the long side of the bottom portion 320a and
from the both ends on the short side thereof. The rising portions
320b include a pair of first rising portions 320bA, which rises from
the both ends on the long side of the bottom portion 320a and are
provided at positions sandwiching the bottom portion 320a in the
Y-axis direction, and a pair of second rising portions 320bB, which
rises from the both ends on the short side of the bottom portion
320a, is provided at positions sandwiching the bottom portion 320a in
the X-axis direction, and is adjacent to the first rising portion
320bA. The first rising portions 320bA and the second rising portions
320b have an inclined shape rising with a predetermined rising angle
from the bottom portion 320a. The first rising portions 320bA and the
second rising portions 320bB are formed to continuous with each
other, and are bent at a boundary position thereof. Note that the
diffuser plate 30 used in this embodiment has the same light
reflective ability as that of the first embodiment described above.
Accordingly, in the first rising portions 320bA and the second rising
portions 320bB, - 66 - 



G200059SBOWSG  the rising proximal position of each first rising
portion 320bA may be set to overlap with the half width area.
[0124]<Fifth embodiment>        A fifth embodiment of the present
invention will be described with reference to FIG. 23 or 24. The
fifth embodiment illustrates a configuration in which cold cathode
tubes 50 are used as the light source and light source holding
members 51 are added. Note that a redundant explanation of the same
components, operations, and effects as those of the above-described
first embodiment is not repeated here. FIG. 23 is a plan view showing
an arrangement configuration of cold cathode tubes, light source
holding members, and a reflection sheet in the chassis. FIG. 24 is a
sectional view taken along the line xxiv-xxiv of FIG. 23. [0125]As
shown in FIGS. 23 and 24, each cold cathode tube 50 forming the light
source (linear light source) in this embodiment has an elongated
tubular shape (linear shape), and includes a hollow elongated glass
tube having sealed both end portions, and a pair of electrodes
enclosed in the both end portions of the glass tube. Mercury, rare
gas, and the like are enclosed in the glass tube and a fluorescent
material is applied onto the inner wall thereof. Relay connectors
(not shown) are provided at both ends of the cold cathode tube 50,
and the relay connectors are connected to lead terminals projecting
outside of the glass tube from the electrodes. The cold cathode tube
50 is connected to an inverter board (not shown) mounted on the outer
surface side of the bottom plate 14a of the chassis 14 through the
relay connectors, and the driving thereof can be controlled. Note
that - 67 -  



G200059SB0WSG the outer diameter dimension of the cold cathode tube
50 is smaller than the outer diameter dimension (for example, about
15.5 mm) of the hot cathode tube 17 illustrated in the first
embodiment, and is about 4 mm, for example. [0126]Six cold cathode
tubes 50 each having the  above-described configuration are arranged
in parallel at predetermined intervals (array pitch) and housed in
the chassis 14 in an eccentrically located form in the state where
the lengthwise direction (axis direction) thereof coincides with the
long-side direction of the chassis 14. More specifically, when the
bottom plate 14a (a portion opposed to the diffuser plate 30) of the
chassis 14 is equally partitioned into the first end portion 14A in
the short-side direction, the second end portion 14B positioned at
the end portion on the side opposite from the first end portion 14A,
and the central portion 140 sandwiched between the first end portion
14A and the second end portion 14B, the cold cathode tubes 50 are
arranged in the central portion 140 of the bottom plate 14a and the
light source arrangement area LA is formed therein. The light source
arrangement area LA according to this embodiment is larger than that
of the first embodiment. Meanwhile, the cold cathode tube 50 is not
arranged in any of the first end portion 14A and the second end
portion 14B of the bottom plate 14a, but the light source
non-arrangement area LN is formed therein. Specifically, the cold
cathode tubes 50 form the light source arrangement area LA in the
form of being eccentrically located at the central portion in the
short-side direction of the bottom plate 14a of the chassis 14. The
area of the light source - 68 -  G200059SBOWSG  arrangement area LA
is larger than the area of each light source non-arrangement area LN.
Furthermore, the ratio of the area (the length dimension in the
Y-axis direction) of the light source arrangement area LA to the
entire screen area (the longitudinal dimension (short-side dimension)
of the screen) is larger than that of the first embodiment, and is
about 42%, for example. A pair of the light source non-arrangement
areas LN has substantially the same area. The cold cathode tubes 50
are formed to have a length dimension substantially equal to the
horizontal dimension (long-side dimension) of the screen. [0127]The
short-side dimension of a bottom portion 420a of 



the reflection sheet 420 is set to be slightly wider than the light
source arrangement area LA of the bottom plate 14a of the chassis 14,
and the bottom portion 420a overlaps, in plan view, with the light
source arrangement area LA. Specifically, the formation range of the
bottom portion 420a is expanded according to the light source
arrangement area LA, and the formation range in the rising portion
420b corresponding to the light source non-arrangement area LN is
reduced. Accordingly, the rising angle of each rising portion 420b
from the bottom portion 420a is set to be larger than that of the
first embodiment. On the other hand, the half width area HW of a
diffuser plate 430 is expanded along with the expansion of each of
the light source arrangement area LA and the bottom portion 420a. In
association with this, the width dimension of the non-half-width area
NHW is reduced. The rising proximal positions BP of the rising
portions 420b are set to overlap with the half width area HW, as in
the first embodiment. - 69 -  [0128]The bottom plate 14a of the
chassis 14 is mounted with  the light source holding members 51 for
holding the cold cathode tubes 50. Each light source holding member
51 includes a main body portion 51a that can sandwitch the bottom
portion 420a with the bottom plate 14a; light source holding portions
51b projecting from the main body portion 51a to the front side and
configured to support the cold cathode tube 50; a support portion 51c
projecting from the main body portion 51a to the front side and
configured to support the diffuser plate 430 from the back side; and
mounting portions 51d projecting from the main body portion 51a to
the back side and mounted to the bottom plate 14a. Among these
components, the six light source holding portions 51b are arranged in
parallel at predetermined intervals in the long-side direction on the
main body portion 51a, and the arrangment pitch thereof is the same
as the arrangement pitch between the cold cathode tubes 50. Each
light source holding portion 51b includes a pair of arm portions and
is configured to mount/dismount the cold cathode tubes 50 through the
gap held between tip end portions of the both arm portions. The both
arm portions are formed to be elasitally deformed while being opened
outward during mounting/dismounting of the cold cathode tubes 50,
thereby making it possible to elastically hold each cold cathode tube
50 between the both arm portions. The light source holding portions
51b enable the cold cathode tubes 50 to be held in the straight state
with respect to the axial direction, and maintain the positional
relationship between the cold cathode tubes 50 and the diffuser plate
430 with respect to the Z-axis direction to be constant. - 70 -
[0129]Note that the main body portion Sla has substantially  the same
configuration as the bottom portion pressing portion 41a (see FIG.
17) of the pressing member 40 illustrated in the second embodiment
described above. The support portion 51c has substantially the same
configuration as the support portion 42 (see FIG. 17) of the pressing
member 40 illustrated in the above-mentioned second embodiment. The
mounting portions 51d have substantially the same configuration as
the mounting portions 43 (see FIG. 17) of the pressing member 40
illustrated in the above-mentioned second embodiment. Accordingly, a
redundant explanation thereof is not repeated here. 



[0130]As described above, according to this embodiment, the light
source is formed of the cold cathode tubes 50. With this
configuration, a longer service life can be achieved, and adjustment
of light can be facilitated. [0131]<Sixth embodiment>        A sixth
embodiment of the present invention will be described with reference
to FIG. 25 or 26. This sixth embodiment illustrates the case where
LEDs 60 are used as the light source. Note that a redundant
explanation of the same components, operations, and effects as those
of the above-described first embodiment is not repeated here. FIG. 25
is a plan view showing an arrangement configuration of LEDs and a
reflection sheet in the chassis. FIG. 26 is a sectional view taken
along the line xxvi-xxvi of FIG. 25. [0132] In this embodiment, as
shown in FIGS. 25 and 26, a number of LEDs 60 forming the light
source are mounted on an LED board 61 housed in the chassis 14,
thereby forming the linear light -71-  G200059SBOWSG source extending
along the X-axis direction as a whole. The front surface of the LED
board 61 is made of synthetic resin having white color which is
excellent for the light reflectivity, and is provided to extend along
the bottom plate 14a of the chassis 14 and fixed to the bottom plate
14a by fixing means which is not shown. The LED board 61 has a long
rectangular shape in plan view, and is mounted on the bottom plate
14a in the state where the long-side direction thereof coincides with
the long-side direction of the chassis 14. The short-side dimension
of the LED board 61 is smaller than the longitudinal dimension of the
screen (the short-side dimension of the chassis 14), and the
long-side dimension of the LED board 61 is substantially the same as
the horizontal dimension of the screen (the long-side dimension of
the chassis 14). The LED board 61 has a wiring pattern formed of a
metal film and is mounted with the LEDs 60 at predetermined
positions. The LED board 61 is connected to an external control board
which is not shown. An electric power necessary for turning on the
LEDs 60 is supplied from the external control board, and the driving
of the LEDs 60 can be controlled. [0133]The LEDs 60 are so-called
front surface mounting type 



LEDs which are mounted on the front surface of the LED board 61. A
number of the LEDs 60 are arranged in parallel in a grid (in a
matrix) in the X-axis direction and the Y-axis direction on the front
side surface of the LED board 61. Each LED 60 has a configuration in
which LED chips are sealed by a resin material on a board portion
fixed to the LED board 61. There are three types of LED chips mounted
on the board portion, and the LED chips -72-  G200059SBOWSG have
different principal luminous wavelengths. Specifically, the LED chips
are configured to emit light for each color of R (red), G (green),
and B (blue). The LEDs 60 are top-type LEDs whose surface on the side
opposite from the mounting surface with respect to the LED board 61
corresponds to the light emitting surface ES. The optical axis of
each LED 60 substantially coincides with the Z-axis direction (a
direction orthogonal to the plate surface of each of the liquid
crystal panel 11 and the optical member 15). [0134]When the bottom
plate 14a (the portion opposite to the diffuser plate 30) of the
chassis 14 is equally partitioned into the first end portion 14A in
the short-side direction, the second end portion 14B positioned at
the end portion on the side opposite to the first end portion 14A,
and the central portion 14C sandwiched therebetween, the LED board 61
on which a number of LEDs 60 are mounted is arranged in the central
portion 140 of the bottom plate 14a, and forms the light source
arrangement area LA therein. Meanwhile, the LED board 61 is not
arranged in each of the first end portion 14A and the second end
portion 14B of the bottom plate 14a, but the light source
non-arrangement area LN is formed therein. Specifically, the LEDs 60
and the LED board 61 form the light source arrangement area LA in the
eccentrically located form at the central portion in the short-side
direction of the bottom plate 14a of the chassis 14. Note that the
ratio of area (the length dimension in the Y-axis direction) of the
light source arrangement area LA to the entire area of the screen
(the longitudinal dimension (short-side dimension) of the screen) can
- 73 -  



G200059SB0WSG be appropriately set and may be set to be equal to that
of the first embodiment or the fourth embodiment. More alternatively,
the ratio may be set to values other than the values shown in the
first and fourth embodiments. [0135]As described above, according to
this embodiment, the  light source is formed of LEDs 60. With this
configuration, a longer service life and a lower power consumption,
for example, can be achieved. [0136]<Other embodiment>        The
present invention is not limited to the embodiments described above
with reference to the description and drawings. For example, the
following embodiments can also be included in the technical scope of
the present invention.         (1) Each embodiment described above
illustrates the configuration in which the rising proximal position
of the rising portion of the reflection sheet is arranged in the
light source non-arrangement area. However, the present invention
also includes a configuration in which the rising proximal position
of the rising portion is arranged in the light source arrangement
area, as long as the rising proximal position overlaps with the
non-half-width area of the diffuser plate. [0137](2) In addition to
the above-described embodiments, the shape of the rising portion can
be changed as needed. Specifically, the sectional shape of the rising
portion may be a curved shape (a quadratic curve shape, an elliptical
shape, or the like) other than the arcuate shape. 



[0138](3) Each embodiment described above illustrates the
G200059SBOWSG configuration in which the angle formed by the rising
portion with respect to the Y-axis direction is an acute angle which
is equal to or less than 45 degrees. However, the present invention
also includes a configuration in which the angle is an acute angle
equal to or larger than 45 degrees. [0139](4)Though each embodiment
described above  illustrates the configuration in which the rising
portion is provided at the end portion in the short-side direction of
the reflection sheet, the present invention is also applicable to a
configuration in which the rising portion is formed at an end portion
in the long-side direction. In addition to this, the present
invention is also applicable to a configuration in which a rising
portion having a mountain-like sectional shape at the middle portion
of the reflection sheet, for example, is provided.  [0140] (5) The
pressing member described in the second embdoiment described above
may be used in the first to third modified examples of the first
embodiment and the fourth embodiment, as a matter of course.
Furthermore, the main body portion in the light source holding member
described in the fifth embodiment may be provided with the rising
portion pressing portion described in the second embodiment.
[0141](6) The receiving portion described in the third embodiment
described above may be used in the first to third modified examples
of the first embodiment and the fourth embodiment, as a matter of
course. [0142](7)Though each embodiment described above 



illustrates the case where the chassis made of synthetic resin - 75 -
G200059SBOWSG  is used, the present invention is also applicable to a
chassis made of metal. [0143](8) Each embodiment described above
illustrates the  reflection sheet having a form in which the bottom
portion and the rising portion are continuously formed. However, the
present invention is also applicable to a form using a reflection
sheet of a separated configuration in which the bottom portion and
the rising portion are separated. [0144](9) In the above-mentioned
fourth embodiment, the cold cathode tube described in the fifth
embodiment and the LEDs described in the sixth embodiment may be used
as the light source.  [0145] (10) Though the above-described first
embodiment illustrates the configuration in which a single hot
cathode tube is used as the light source, the number of hot cathode
tubes to be used can be changed and two or more hot cathode tubes may
be used. Specifically, when two hot cathode tubes are used, for
example, the ratio of the light source arrangement area to the
longitudinal dimension of the screen is preferably about 37%, for
example. Note that when three or more hot cathode tubes are used, the
ratio of the light source arrangement area may be adjusted in
proportional to the number of hot cathode tubes. 



[0146](11) Though the above-described fifth embodiment illustrates
the configuration in which six cold cathode tubes are used as the
light source, the number of cold cathode tubes to be used can be
changed, and five or less or seven or more cold cathode tubes may be
used. Specifically, when four cold cathode tubes are used, for
example, the ratio of the light source arrangement - 76 -
G200059SBOWSG area to the longitudinal dimension of the screen is
preferably about 26%, for example. When eight cold cathode tubes are
used, for example, the ratio of the light source arrangement area to
the longitudinal dimension of the screen is preferably about 58%, for
example. When the number of cold cathode tubes to be used is changed
to the number other than these numbers, the ratio of the light source
arrangement area may be adjusted in proportional to the number of
cold cathode tubes to be used. [0147](12) In the above-described
sixth embodiment, the size of the LED board with respect to the
chassis, the installation position and the installation number of the
LEDs on the LED board can be changed as needed. [0148](13) Each
embodiment described above illustrates a 



configuration in which the central portion of the chassis is used as
the light source arrangement area and the first end portions and the
second end portion are used as the light source non-arrangement area.
However, the present invention also includes a configuration in which
at least one of the first end portion and the second end portion of
the chassis is used as the light source arrangement area, and the
other portions are used as the light source non-arrangement area. In
this case, both the first end portion and the central portion may be
used as the light source arrangement area, or both the second end
portion and the central portion may be used as the light source
arrangement area. [0149] (14) Each embodiment described above
illustrates the configuration in which the light sources are
eccentrically located and arranged in the chassis (the configuration
including both the - 77 -  G200059SBOWSG light source arrangement
area and the light source non-arrangement area). However, the present
invention is also applicable to a configuration in which the light
sources are evenly arranged over the entire area of the chassis.
[0150](15) The above-described first to fifth embodiments illustrate
the case where a hot cathode tube or a cold cathode tube, which is
one type of fluorescent tubes (linear light sources), is used as a
light source. However, the present invention also includes light
sources using other types of fluorescent tubes. Further, the present
invention includes light sources using discharges tube (such as
amercury lamp) other than the fluorescent tube.
[0151](16)Theabove-describedsixthembodiment  illustrates a light
source using LEDs, which is one type of dot-type light source.
However, the present invention also includes light sources using
other types of dot-type light sources. Furthermore, planar light
sources such as an organic EL may also be used.  [0152] (17) Each
embodiment described above illustrates the case where one type of
light source is used. However, the present invention also includes
various types of light sources to be mixedly used. Specifically, a
combination of a hot cathode tube and a cold cathode tube, a
combination of a hot cathode tube and LEDs, a combination of a cold
cathode tube and LEDs, or a combination of a hot cathode tube, a cold
cathode tube, and LEDs may also be used. 



[0153](18) In each embodiment described above, each dot of the dot
pattern forming the light reflecting portion of the  G200059SBOWSG
diffuser plate has a circular shape, but the shape of each dot is not
limited to this. Any shape such as an elliptical shape or a polygonal
shape can be selected. [0154](19) Each embodiment described above
illustrates the configuration in which the light reflecting portion
is printed on the front surface of the diffuser plate. However, the
present invention also includes a configuration using other forming
means 



such as metal vapor deposition. ; [0155](20) In each embodiment
described above, the light reflecting portion is formed on the front
surface of the diffuser plate, thereby adjusting the light
reflectance within the plane of the diffuser plate. However, the
light reflectance of the diffuser plate itself may be adjusted in the
following manner, for example. The diffuser plate typically has a
configuration in which light scattering particles are dispersed in a
translucent substrate. The light reflectance of the diffuser plate
itself can be determined by the blending ratio (weight%) of the light
scattering particles to the translucent substrate. That is, a
relatively high light reflectance can be set by setting a relatively
large blending ratio of the light scattering particles. A relatively
low light reflectance can be set by setting a relatively small
blending ratio of the light scattering particles.  [0156] (21) In
each embodiment described above, the area of each dot forming the
light reflecting portion is changed to thereby design and control the
light reflectance of the diffuser plate. However, the present
invention also includes a case where the arrangement interval of dots
having the same area is changed, and - 79 -  G200059SBOWSG a case
where means for forming dots having different light reflectance, for
example, is used, as control means for the light reflectance. Among
these means, the dots having different light reflectance may be
formed of a plurality of materials having different light
reflectance, for example. [0157](22) Each embodiment described above
illustrates the 



configuration in which the light reflecting portion is formed on the
diffuser plate of the optical member, and the light reflectance is
appropriately controlled. However, the present invention also
includes a configuration in which the light reflecting portion is
formed on an optical member other than the diffuser plate, and the
light reflectance is appropriately controlled. The number and type of
the diffuser plates and optical sheets to be used as the optical
member can be changed as needed. [0158](23) In addition to the
above-described embodiments, the screen size, the aspect ratio, and
the like of the liquid crystal display device can be changed as
needed. [0159](24)Though each embodiment described above illustrates
the longitudinally mounted state in which the short-side direction of
each of the liquid crystal panel and the chassis coincides with the
vertical direction thereof. However, the present invention also
includes a longitudinally mounted state in which the long-side
direction of each of the liquid crystal panel and the chassis
coincides with the vertical direction thereof. [0160](25) Though each
embodiment described above uses TFTs as switching components of a
liquid crystal display device, the -80-  



G200059SB0WSG present invention is also applicable to liquid crystal
display devices using switching components (for example, thin film
diode (TFD)) other than TFTs. The present invention is also
applicable to liquid crystal display device for monochrome display
other than liquid crystal display device for color display.
[0161](26) Though each embodiment described above illustrates a
liquid crystal display device using a liquid crystal panel as a
display panel, the present invention is also applicable to display
devices using other types of display panels.  [0162](27) Though each
embodiment described above illustrates a television receiver
including a tuner, the present invention is also applicable to
display devices including no tuner. EXPLANATION OF SYMBOLS [0163]10:
Liquid crystal display device (Display device) 11: Liquid crystal
panel (Display panel) 



12: Backlight unit (Lighting device) 14, 214: Chassis  14a, 214a:
Bottom plate  14b, 214b: Side plate 14c: Support plate  14A: First
end portion 14B: Second end portion  14C: Central portion 15: Optical
member 17: Hot cathode tube (Light source) -81-  



G200059SBOWSG 20, 320, 420: Reflection sheet 20a, 320a, 420a: Bottom
portion 20b, 320b, 420b: Rising portion 20c: Extending portion 30:
Diffuser plate (Optical member) 31: Optical sheet (Optical member)
32: Light reflecting portion 32a: Dot 



40: Pressing member 44: Pressing surface 45: Receiving portion 50:
Cold cathode tube (Light source) 60: LED (Light source) BP: Rising
proximal position        DA: Light source overlapping portion
(Portion overlapping with the light source arrangement area)
ON: Light source non-overlapping portion (Portion overlapping with
the light source non-arrangement area) EP: Rising distal position 



ES: Light emitting surface        HW: Half width area (Area having
light reflectance R satisfying Expression (1)) LA: Light source
arrangement area LN: Light source non-arrangement area        NHW:
Non-half-width area (Area having light reflectance not satisfying
Expression (1)) TV: Television receiver -82-  G200059SBOWSG 



CLAIMS 1.A lighting device comprising: a light source;        a
chassis including a bottom plate arranged on a side opposite from a
light exit side with respect to the light source and housing the
light source;        an optical member arranged on the light exit
side with respect to the light source; and        a reflection sheet
arranged within the chassis and including a rising portion rising
from a bottom plate side toward the optical member, the rising
portion has a rising proximal end position and a rising distal end
position, the reflection sheet being configured to reflect light,
wherein:        the chassis includes a portion facing the optical
member and the portion is defined in a light source arrangement area
in which the light source is arranged and a light source
non-arrangement area in which no light source is arranged, and the
optical member has a light source arrangement area overlapping
portion overlapping with the light source arrangement area and a
non-arrangement area overlapping portion overlapping with the
non-arrangement area, and at least a surface of the light source
arrangemnet area overlapping portion that faces the light source has
a light reflectance higher than at least a surface of the
non-arrangemnet area overlapping portion that faces the light source;
and suppose that a maximum value and a minimum value of the light -
83 - 



G200059SBOWSG  reflectance on at least a surface of the optical
member facing the light source are defined as Rmax and Rmin,
respectively, the rising proximal end position overlaps with an area
of the optical member having light reflectance R that satisfies
following Expression (1), and the rising distal end position is
provided not to overlap with the area of the optical member having
the light reflectance R that satisfies a following Expression (1),
(Rmax-Rmin)/2+Rmin<R ... (1).  2. The lighting device according to
claim 1, wherein:        the reflection sheet includes a bottom
portion that is arranged along the bottom plate and at least a part
of which is arranged in the light source arrangement area; and
the rising portion is formed to rise from the bottom portion toward
the optical member.  3. The lighting device according to claim 2,
wherein the rising proximal end position at which the rising portion
rises from the bottom portion is provided in the light source
non-arrangement area. 4. The lighting device according to claim 3,
wherein: the light source has a light emitting surface configured to
emit light; and 



the bottom portion is arranged to face the light emitting surface.
5. The lighting device according to any one of claims 2 to 4, further
comprising a pressing member extending over the bottom portion and
the rising portion and having a pressing surface pressing each of the
bottom portion and the rising portion from an optical member side.
6. The lighting device according to any one of claims 2 to 5,
wherein:        the bottom plate has an end portion provided with a
side plate rising to the light exit side;        the side plate has a
rising end provided with an outwardly overhanging support plate; and
the rising portion has a rising end provided with an extending
portion extending along the support plate.  7. The lighting device
according to any one of claims 1 to 6, wherein the rising portion is
formed such that an interval held between the rising portion and the
optical member decreases in a direction away from the light source.
8. The lighting device according to claim 7, wherein the rising
portion has a sloped shape. 



9. The lighting device according to claim 7, wherein the rising
portion has an arcuate shape. 10.The lighting device according to any
one of claims 1 to 9,  G200059SBOWSG  wherein the rising portion
makes an acute angle with the bottom plate.  11. The lighting device
according to any one of claims 1 to 10, wherein the chassis includes
a portion facing the optical member and the portion is defined into
at least a first end portion, a second end portion provided at an end
portion opposite from the first end portion, and a middle portion
sandwiched between the first end portion and the second end portion,
and the middle portion is defined as the light source arrangement
area, each of the first end portion and the second end portion is
defined as the light source non-arrangement area.  12. The lighting
device according to claim 11, wherein the rising portion includes a
pair of rising portions each of which is provided corresponding to
each of the first end portion and the second end portion.  13. The
lighting device according to any one of claims 1 to 12, wherein at
least the surface of the optical member facing the light source is
configured to have light reflectance decreasing in a direction away
from the light source.  14. The lighting device according to any one
of claims 1 to 13, further comprising a light reflecting portion
provided on a surface of the optical member facing the light source
and configured to reflect light. 



15. The lighting device according to claim 14, wherein the light
reflecting portion has a substantially dot shape within a surface
area of the optical member facing the light source, and the light
reflecting portion is formed of a number of dots each having a light
reflectivity.  16. The lighting device according to any one of claims
1 to 15, wherein: the chassis has a rectangular shape in plan view;
the light source is formed to extend along a long-side direction of
the chassis; and        the light source arrangement area and the
light source non-arrangement area are arranged along a short-side
direction of the chassis.  17. The lighting device according to any
one of claims 1 to 16, 



further comprising a receiving portion provided between the bottom
plate and the rising portion and configured to receive the rising
portion from the bottom plate side.  18. The lighting device
according to any one of claims 1 to 17, wherein the light source is a
hot cathode tube.  19. The lighting device according to any one of
claims 1 to 17, wherein the light source is a cold cathode tube.
20. The lighting device according to any one of claims 1 to 17,
wherein the light source comprises an LED. 21. A display device
comprising: 



the lighting device according to any one of claims 1 to 20; and
a display panel that performs display using light output from the
lighting device.  22. The display device according to claim 21,
wherein the display panel comprises a liquid crystal panel including
a liquid crystal enclosed between a pair of substrates.  23. A
television receiver comprising a display device according to claim 21
or claim 22. 




