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DESCRIPTION 

LIGHTING DEVICE, DISPLAY DEVICE AND TELEVISION RECEIVER 

TECHNICAL FIELD 

[0001] The invention relates to a lighting device, a display 

device and a television receiver. 

BACKGROUND ART 
' 

[0002] For example, a liquid crystal panel for use in a liquid 

crystal display device such as a liquid crystal television set, 

does not emit light and thus needs a backlight unit as a separate 

lighting device. The backlight unit is mounted on the back side 

of the liquid crystal panel (opposite to a display surface) , and 

includes a chassis with an open surface on the liquid crystal panel 

side; a light source (cold cathode tube or the like) housed in 

the chassis; an optical member (diffuser sheet or the like) 

disposed at the opening of the chassis and efficiently discharging 

light from the light source toward the liquid crystal panel; and 

a reflection sheet laid in the chassis and reflecting light from 

the light source toward the optical member and the liquid crystal 

panel. In addition, as an example of this kind of a backlight 

unit, there is a well-known backlight unit disclosed in Patent 

Document 1 shown below. 

[0003] Patent Document 1: Japanese Unexamined Patent 

Publication No. 2006-146126 

[0004] Problem to be Solved by the Invention 
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The reflection sheet constituting the foregoing backlight 

unit includes a bottom portion disposed along an inner surface 

of a bottom plate of the chassis and rising portions rising from 

the bottom portion toward the optical member, and is configured 

to direct reflected light toward a center of a screen by the rising 

portions. 

[0005] However, the rising portions of the reflection sheet 

are configured to rise from the bottom portion, and thus tend to 
I 

be unstable in shape because the rising portions are prone to have 

changes in angle of rising from the bottom portion and deform due 

to warpage or flexion. When the rising portions are unstable in 

shape, the direction of light reflected also becomes unstable, 

which may bring about unevenness in light emitted from the 

backlight unit. 

DISCLOSURE OF THE INVENTION 

[0006] The invention is completed under the foregoing 

circumstances. An object of the invention is to suppress uneven 

brightness. 

[0007] Means for Solving the Problem 

A lighting device of the invention includes a light source, 

a chassis, a reflection sheet, a spacer, a press member. The 

chassis includes a bottom plate disposed on a side opposite to 

a light output side with respect to the light source and houses 

the light source. The reflection sheet includes a bottom portion 

disposed along the bottom plate and a rising portion rising from 
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the bottom portion toward the light output side. The reflection 

sheet reflects light. The spacer is arranged between the bottom 

plate and the rising portion. The press member has a press surface 

pressing the rising portion from the light output side. The press 

member and the spacer have mounting structures with which the press 

member is mounted to the spacer portion by moving the press member 

in a direction along the rising portion and to held the press member 

to the spacer. 

[0008] The rising portion of the reflection sheet rises from 

the bottom portion toward the light output side. A shape of the 

reflection sheet tends to be unstable because an angle between 

the rising portion and the bottom portion may vary or deformation 

such as warpage and flexure may occur. In this regard, according 

to the invention, the rising portion is pressed by the press 

surface of the press member from the light output side and thus 

displacement of the rising portion toward the light output side 

is restricted. Accordingly, variations in the angle between the 

rising portion and the bottom portion are less likely to occur 

and deformation of the rising portion due to warpage or flexure 

is less likely to occur. Since the shape of the rising portion 

is maintained, the direction of light reflected off the rising 

portion can be stabilized. As a result, uneveness brightness is 

less likely to occur in light emitted from the lighting device. 

[0009] Further, when the press member according to the 

invention is moved in a direction along the rising portion with 

respect to the spacer portion arranged between the rising portion 
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of the reflection sheet and the bottom plate of the chassis, the 

press member is mounted to and held to the spacer by the mounting 

structure. Since the direction of movement of the press member 

during the mounting is set along the rising portion, the press 

surface is unlikely to be displaced to the light output side or 

the opposite side with respect to the rising portion as the press 

member is moved. Namely, a position at which the press surface 

presses the rising portion is less likely to be shifted and thus 
I 

the press surface more properly holds down the rising portion. 

Therefore, the shape of the rising portion is more properly 

maintained, and the uneveness that may occur in the emitted light 

is effectively reduced. 

[0010] The following configurations may be preferable as 

embodiments of the present invention. 

(1) The spacer has a wall-like shape rising from the bottom 

plate and arranged such that a thickness direction thereof aligned 

with the direction in which the press member is moved during 

mounting thereof to the spacer. Accordingly, the press member 

can be mounted to the spacer having the wall-like shape by moving 

the press member along the thickness direction of the spacer. 

[0011] ( 2) The mounting structure includes a mounting piece 

and a mounting hole. The mounting piece extends along the 

thickness direction of the spacer. The mounting hole is formed 

through the spacer in the thickness direction so as to receive 

the mounting piece. During the mounting of the press member, when 

the press member is moved along the thickness direction of the 
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spacer, the mounting piece is inserted into the mounting hole of 

the spacer and the press member is mounted to the spacer. The 

rising portion and an edge of the mounting hole of the spacer are 

both sandwiched between the mounting piece and the press surface. 

Therefore, the press member is held and the rising portion is 

pressed. 

[0012] (3) The mounting piece has a protruding portion held 

to an edge of the mounting hole. Accordingly, when the projecting 
' 

portion is held to the edge of the mounting hole, the press member 

is held so as not to come off from the spacer. With this 

configuration, the press surface further properly presses down 

the rising portion. 

[0013] (4) The mounting piece and the mounting hole are 

arranged parallel to the rising portion. If a clearance is created 

between the mounting piece and the edge of the mounting hole, a 

backlash may occur. However, with the above configuration, the 

position at which the press surface presses the rising portion 

is unlikely to change and thus the rising portion is more properly 

pressed by the press surface. 

[0014] (5) The direction in which the press member is moved 

during the mounting thereof to the spacer is perpendicular to a 

direction from the bottom portion of the reflection sheet to the 

rising portion of the reflection sheet. Accordingly, when the 

press member is moved during the mounting, the press member is 

hardly moved in the direction from the bottom portion to the rising 

portion. Therefore, the position at which the press surface 
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presses the rising portion is further unlikely to shift and thus 

the rising portion is further properly pressed by the press 

surface. 

[0015] ( 6) The spacer portion has a receiving surface 

configured to receive the rising portion from the side opposite 

to the light output side. Accordingly, the rising portion can 

be pressed from both the light output side and the side opposite 

to the light output side, by the receiving surface of the spacer 
' 

portion and the press surface of the press member. This makes 

it possible to keep the shape of the rising portion in a more stable 

manner. 

[0016] (7) The rising portion has an insertion hole through 

which one of the mounting structures is passed. The mounting 

structure is passed through the insertion hole and the press member 

is mounted to the spacer portion. 

[0017] ( 8) An optical member is disposed on the light output 

side with respect to the light source. The press member includes 

a support portion having an axis across space in the chassis and 

supporting the optical member from the side opposite to the light 

output side. Accordingly, the press member can also perform the 

function of supporting the optical member from the side opposite 

to the light output side. 

[0018] ( 9) The rising portion and the press surface are 

arranged so as to intersect with an axial direction of the support 

portion and a direction perpendicular to the axial direction. 

Accordingly, the rising portion arranged so as to intersect with 
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the axial direction of the support portion and the direction 

perpendicular to the axial direction can be properly pressed by 

thepresssurfacefromthelightoutputside. Therefore, the shape 

of the reflection sheet and the direction of light reflected off 

the reflection sheet is stabilized. With the above configuration, 

unevenness is less likely to occur in light emitted from the 

lighting device. 

[0019] (10) The rising portion and the press surface are 
I 

arranged such that an angle between the rising portion and the 

direction perpendicular to the axial direction and an angle 

between the press surface and the direction perpendicular to the 

axial direction are substantially equal. Accordingly, the rising 

portion can be properly pressed by the press surface of the press 

member from the light output side and thus high stability can be 

achieved in maintaining the shape of the reflection sheet. 

[0020] (11) The angle between the rising portion and the 

direction perpendicular to the axial direction and the angle 

between the press surface and the direction perpendicular to the 

axial direction are acute angles. Accordingly, light reflected 

off the rising portion is angled in accordance with the rising 

angle from the bottom portion. When the rising angle is an acute 

angle, light can be appropriately emitted. The rising portion 

that rises at the acute rising angle can be appropriately pressed 

by the press surface that forms the acute angle with the direction 

perpendicular to the axial direction. 

[0021] (12) The rising portion and the press surface are 
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sloped. Accordingly, the sloped rising portion can be 

appropriately pressed by the similarly sloped press surface. 

[0022] (13) The axial direction of the support portion is 

substantially perpendicular to a plate surface of the optical 

member. Accordingly, the optical member can be appropriately 

supported by the support portion. This makes the support portion 

less likely to be recognized as a dark section through the optical 

member. This further reduces uneven brightness. 

[0023] (14) The spacer has a wall-like shape rising from the 

bottom plate toward the light output side, and including a first 

spacer portion and a second spacer portion intersecting with each 

other in a planar view. The first spacer portion and the second 

spacer portion are connected with each other. Accordingly, the 

first spacer portion and the second spacer portion intersecting 

with each other are connected with each other in a planar view. 

This increases strength of the chassis. 

[0024] (15) The press member is formed such that the press 

surface presses a part of the rising portion in the direction 

headed from the bottom portion to the rising portion. Accordingly, 

the press member can be reduced in size as compared to the 

arrangement where the press member presses the rising portion over 

the entire length. Therefore, even if light reflectance is 

different between the reflection sheet and the press member, 

uneveness in light reflectance inside the chassis is less likely 

to occur. 

[0025] (16) The chassis has a side plate and a receiving plate. 
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The side plate rises toward the light output side. The receiving 

plate juts outward from a distal end of the side plate. The 

reflection sheet has an extending portion extending from a distal 

end of the rising portion along the receiving plate. Accordingly, 

the bottom portion of the reflection sheet is disposed along the 

bottom plate and the extending portion is disposed along the 

receiving plate. Therefore, the stability in maintaining the 

shape of the rising portion arranged between the bottom portion 
' 

and the extending portion increases. 

[0026] (17) The chassis includes a light source placement 

area where the light source is disposed and a light source 

non-placement area where the light source is not disposed. 

Accordingly, the chassis includes the light source non-placement 

area where the light source is not disposed, which decreases the 

number of light sources and realizes cost reduction and power 

saving on the lighting device. 

[0027] (18) The chassis includes at least a first end portion, 

a second end portion positioned opposite to the first end portion, 

and a central portion between the first end portion and the second 

end portion. The light source placement area corresponds to the 

central portion. The light source non-placement area corresponds 

to each of the first end portion and the second end portion. 

Accordingly, sufficient brightness can be achieved in the central 

portion of the lighting device and thus appropriate brightness 

is achieved in the central portion of the display area in the 

display device including the lighting device. This provides 
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favorable viewability. 

[0028] ( 19) At least part of the bottom portion is disposed 

in the light source placement area, and at least part of the rising 

portion is disposed in the light source non-placement area. The 

amount of light inside the chassis tends to be smaller in the light 

source non-placement area as compared to the light source 

placement area. However, when the rising portion rising from the 

bottom portion toward the light output side is disposed in the 

light source non-placement area, a dark section is less likely 

to be created in the light source non-placement area. Therefore, 

uneven brightness is less likely to occur. 

[0029] (20) An optical member is disposed on the light output 

side with respect to the light source. The optical member has 

a surface opposite the light source. The surface includes an area 

overlapping the light source placement area and an area 

overlapping the light source non-placement area. At least the 

surface is configured such that light reflectance of the area 

overlapping the light source non-placement area is higher than 

that of the area overlapping the light source placement area. 

Accordingly, light emitted from the light source first reaches 

a part of the optical member with relatively larger light 

reflectance. Most of the light is reflected (that is, not 

transmitted). Namely, brightness of illumination light is low 

for the amount of light emitted from the light source. The light 

reflected off the part of the optical member is further reflected 

inside the chassis and may reach the light source non-placement 
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area. Since the part of the optical member overlapping the light 

source non-placement area has relatively smaller light 

reflectance, more light can be transmitted therethrough and thus 

predetermined brightness in illumination light can be achieved. 

[0030] (21) At least the surface opposite the light source 

is configured such that the light reflectance decreases as a 

distance from the light source increases Accordingly, even 

brightness in illumination light can be achieved in the light 

source placement area and the light source non-placement area. 

[0031] (22) The press member has a surface in a white color. 

Accordingly, the surface of the press member can appropriately 

reflect light. The light emitted from the light source can be 

efficiently used. 

[0032) (23) The light source is a hot cathode tube. 

Therefore, high brightness can be achieved. 

[0033) (24) The light source is a cold cathode tube. 

Therefore, a longer life can be achieved and the amount of light 

can be easily controlled. 

[0034) (25) The light source is an LED. Therefore, a longer 

life can be achieved, and power consumption can be reduced. 

[0035) Next, to solve the foregoing problem, the display 

device of the invention includes the lighting device described 

above and a display panel configured to provide display using light 

from the lighting device. 

[0036] According to the display device, the lighting device 

supplying light to the display panel is less likely to produce 
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uneven brightness. Therefore, the display device can provide 

high quality display. 

[0037] The display panel may be a liquid crystal panel, for 

example. The display device can be used as a liquid crystal 

display device for various applications, for example, displays 

for televisions, personal computers, and particularly suitable 

for large screens. 

[0038] Advantageous Effect of the Invention 

According to the invention, uneven brightness can be 

reduced. 

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 invention; 

FIG. 2 is an exploded perspective view showing a schematic 

configuration of a liquid crystal display device included in the 

television receiver; 

FIG. 3 is a cross section view of the liquid crystal display 

device along a shorter side; 

FIG. 4 is a cross section view of the liquid crystal display 

device along a longer side; 

FIG. 5 is a plane view of a chassis included in the liquid 

crystal display device; 

FIG. 6 is a plane view showing layout of a hot cathode tube 

and press members in the chassis included in the liquid crystal 
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display panel; 

FIG. 7 is a cross section view of FIG. 3 in which major 

components are enlarged; 

FIG. 8 is a cross section view of FIG. 7 taken along line 

viii-viii; 

FIG. 9 is a cross section view of FIG. 7 taken along line 

viii-viii in which the press members are not yet attached; 

FIG. 10 is a cross section view of FIG. 7 taken along line 

viii-viii in which the press members are placed in a release 

position; 

FIG. 11 is a plane view for illustrating distribution of 

light reflectance in a diffuser plate; 

FIG. 12 is an enlarged plane view of main components showing 

a schematic configuration of a surface of the diffuser plate 

opposite to the hot cathode tube; 

FIG. 13 is a graph showing changes in light reflectance along 

line xiii-xiii shown in FIG. 11 along a shorter side of the diffuser 

plate; 

FIG. 14 is a graph showing changes in light reflectance along 

line xiv-xiv shown in FIG. 11 along a longer side of the diffuser 

plate; 

FIG. 15 is a cross section view of a press member and a 

reflection sheet according to a modification example 1 of the first 

embodiment in which major components are enlarged; 

FIG. 16 is a cross section view of a press member and a 

reflection sheet according to a modification example 2 of the first 
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embodiment in which major components are enlarged; 

FIG. 17 is a graph showing changes in light reflectance on 

the diffuser plate along a shorter side according to modification 

example 3 of the first embodiment; 

FIG. 18 is a graph showing changes in light reflectance on 

the diffuser plate along a shorter side according to modification 

example 4 of the first embodiment; 

FIG. 19 is a plane view showing layout of a hot cathode tube 

and press members in a chassis of a second embodiment of the 

invention; 

FIG. 20 is a cross section view of FIG. 19 taken along line 

xx-xx; 

FIG. 21 is a cross section view of FIG. 19 taken along line 

xx-xx in which the press members are not yet attached; 

FIG. 22 is a cross section view of FIG. 19 taken along line 

xx-xx in which the press members are placed in a release position; 

FIG. 23 is a plane view showing layout of a hot cathode tube 

and press members in a chassis of a third embodiment of the 

invention; 

FIG. 24 is a cross section view of FIG. 23 taken along line 

xxiv-xxiv; 

FIG. 25 is a cross section view of FIG. 23 taken along line 

xxv-xxv; 

FIG. 26 is a plane view showing layout of cold cathode tubes 

and press members in a chassis of a fourth embodiment of the 

invention; 
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FIG. 27 is a cross section view of FIG. 26 taken along line 

xxvii-xxvii; 

FIG. 28 is a plane view showing layout of LEOs and press 

members in a chassis of a fifth embodiment of the invention; and 

FIG. 29 is a cross section view of FIG. 28 taken along line 

xxix-xxix; 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0040] <First embodiment> 

A first embodiment of the invention will be described with 

reference to FIGS. 1 to 14. 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 a television receiver according to the first 

embodiment of the invention, FIG. 2 is an exploded perspective 

view showing a schematic configuration of a liquid crystal display 

device included in the television receiver of FIG. 1, FIG. 3 is 

a cross section view of the liquid crystal display device of FIG. 

2 along a shorter side, FIG. 4 is a cross section view of the liquid 

crystal display device of FIG. 2 along a longer side, FIG. 5 is 

a plane view of a chassis included in the liquid crystal display 

device of FIG. 2, FIG. 6 is a plane view showing layout of a hot 

cathode tube and press members in the chassis included in the 

liquid crystal display panel of FIG. 2, FIG. 7 is a cross section 

view of FIG. 3 in which major components are enlarged, FIG. 8 is 
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a cross section view of FIG. 7 taken along line viii-viii, FIG. 

9 is a cross section view of FIG. 7 taken along line viii-viii 

in which the press members are not yet attached, and FIG. 10 is 

a cross section view of FIG. 7 taken along line viii -viii in which 

the press members are placed in a release position. In FIGS. 5 

and 6, a longer side of the chassis is aligned to an X-axis direction, 

and a shorter side of the chassis is aligned to a Y-axis direction. 

[0041] The television receiver TV according to the 

embodiment is configured to include the liquid crystal display 

device 10; front and back cabinets Ca and Cb sandwiching and 

storing the liquid crystal display device 10; a power source P; 

a tuner T; and a stand 8 1 as shown in FIG. 1. The liquid crystal 

display device (display device) 10 is a horizontally-long box 

(rectangular and elongated) as a whole and is stored in portrait 

orientation. The liquid crystal display device 10 includes a 

liquid crystal panel 11 as a display panel and a backlight unit 

(lighting device) 12 as an external light source, and these 

components are integrally held by a frame-like bezel 13 or the 

like, as shown in FIG. 2. In the embodiment, the television 

receiver TV has a screen size of 32 inches with an aspect ratio 

of 16:9 as an example. More specifically, the horizontal 

dimension of the screen (along the X-axis direction) is about 698 

mm, for example, and the vertical dimension of the screen (along 

the Y-axis direction) is about 392 mm, for example. 

[0042] Next, the liquid crystal panel 11 and the backlight 

unit 12 constituting the liquid crystal display device 10 will 
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be described (refer to FIGS. 2 to 4). 

The liquid crystal panel (display panel) 11 is configured 

such that a pair of glass substrates is attached together with 

a predetermined gap therebetween and liquid crystal is 

encapsulated between the glass substrates. One of the glass 

substrates has a switching component (TFT, for example) connected 

to a source wiring and a gate wiring perpendicular to each other, 

pixel electrodes connected to the switching component, an 

alignment film, and the like. The other glass substrate has color 

filters in which color sections of R (red), G (green), B (blue), 

and the like are arranged in predetermined alignment, counter 

electrodes, an alignment film, and the like. In addition, 

polarizing plates 11a and 11b are disposed outside the two 

substrates (refer to FIGS. 3 and 4). 

[0043] As shown in FIG. 2, the backlight unit 12 includes 

a substantially box-shaped chassis 14 with an opening 14e on the 

front side (the light output side and the liquid crystal panel 

11 side); an optical member 15 group (a diffuser plate (light 

diffuser member) 30 and a plurality of optical sheets 31 disposed 

between the diffuser plate 30 and the liquid crystal panel 11) 

disposed to cover the opening 14e of the chassis 14; and a frame 

16 that is disposed along the longer side of the chassis 14 so 

as to sandwich and hold a longer side edge portion of the optical 

member 15 group with the chassis 14. Further, the chassis 14 

contains a hot cathode tube 17 as a light source (linear light 

source); sockets 18 relaying of electrical connection at end 
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portions of the hot cathode tube 17; and a holder 19 covering 

collectively the end portions of the hot cathode tube 17 and the 

sockets 18. Moreover, the chassis 14 has a reflection sheet 20 

reflecting light laid therein and includes press members 21 

pressing the reflection sheet 20 from the front side. The optical 

member 15 side of the backlight unit 12, not the hot cathode tube 

17 side, constitutes the light output side. 

[0044] The chassis 14 is made of synthetic resin, and is 

formed by a bottom plate 14a, side plates 14b rising from the end 

portion of each side of the bottom plate 14a to the front side, 

and receiving plates 14c jutting outward from the rising end 

portions of the side plates 14b, and has a substantially shallow 

box shape as a whole, as shown in FIGS. 3 and 4. The bottom plate 

14a has a rectangular shape (elongated) with a longer side and 

a shorter side aligned to the liquid crystal panel 11 and the 

optical member 15, and has a range of formation so as to be almost 

the same in size as the liquid crystal panel 11 and the optical 

member 15 in a planar view. In addition, the bottom plate 14a 

has insertion holes for insertion of the sockets 18 at the both 

end portions along the longer side. The side plates 14b are 

provided in a pair at both end portions of the bottom plate 14a 

along the longer side and the shorter side, and the side plates 

14b rise from the bottom plate 14a at an almost right angle. The 

receiving plates 14c each are formed at the side plates 14b, and 

are bent at an almost right angle with respect to the side plates 

14b, and are configured to be in parallel to the bottom plate 14a. 
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The outer end portions of the reflection sheet 20 and the optical 

member 15 are placed on the receiving plates 14c which are 

configured to receive these components from the back side. In 

addition, as shown in FIG. 3, the receiving plate 14c has fixed 

holes 14d through which the bezel 13, the frame 16, the chassis 

14, and others, can be integrated by screws or the like, for 

example. 

[0045] The reflection sheet 20 is made of synthetic resin 

(foam PET, for example), and has a surface of a white color 

excellent in light reflectivity. As shown in FIG. 2, the 

reflection sheet 20 is laid on the inner surface of the chassis 

14 (surface facing the hot cathode tube 17) so as to cover the 

almost entire surface. The reflection sheet 20 allows light 

emitted from the hot cathode tube 17 to be reflected toward the 

optical member 15. The reflection sheet 20 has a rectangular shape 

(elongated) with a longer side and a shorter side aligned to the 

chassis 14 as a whole, and is made symmetrical along the shorter 

side. The reflection sheet 20 is formed by a bottom portion 20a 

disposed along the bottom plate 14a of the chassis 14; a pair of 

rising portions 20b rising from an end of the bottom portion 20a 

toward the front side (light output side) ; and a pair of extending 

portions 20c extending outward from rising ends of the rising 

portions 20b (opposite to the bottom portion 20a side). As shown 

in FIGS. 3 and 6, the bottom portion 20a and the pair of rising 

portions 20b of the reflection sheet 20 are made almost the same 

size of the bottom plate 14a of the chassis 14 in a planar view, 
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and overlaps the bottom plate 14a in a planar view. In other words, 

the bottom plate 14a of the chassis 14 is formed over an entire 

area covered by the bottom portion 20a and the pair of rising 

portions 20b of the reflection sheet 20 in a planar view. 

Therefore, the bottom plate 14a is formed in a wider area as 

compared to the case where the bottom plate of the chassis is formed 

in an area overlapping only on the bottom portion 20a. The bottom 

plate 14a formed in the sufficiently wide area can be used to mount 

a component such as an inverter board 22 or attach a wall mounting 

(not shown) for wall-hanging of the liquid crystal display device 

10, or the like, on the back surface thereof. 

[0046] Specifically, the bottom portion 20a is disposed on 

the central side of the bottom plate 14a in the chassis 14 along 

the shorter side in a planar view (at a position overlapping the 

central portion 14C), and is configured to be in parallel to the 

plate surface of the bottom plate 14a. The bottom portion 20a 

has a rectangular shape (elongated), and has a longer side aligned 

to the X-axis direction (the longer side of the chassis 14 and 

the axial direction of the hot cathode tube 17) and a shorter side 

aligned to the Y-axis direction (the shorter side of the chassis 

14) . The longer side dimension of the bottom portion 20a is almost 

the same as the longer side dimension of the bottom plate 14a of 

the chassis 14, whereas the shorter side dimension of the bottom 

portion 20a is smaller than the shorter side dimension of the 

bottom plate 14a, and a proportion of the same is about 3 to 87%, 

for example. That is, the bottom portion 20a is smaller only in 
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the shorter side than the bottom plate 14a of the chassis 14. In 

addition, the bottom portion 20a is disposed on the back side of 

the hot cathode tube 17 (opposite to the light output side) and 

intervenes between the bottom plate 14a and the hot cathode tube 

17. 

[0047] The pair of rising portions 20b is provided so as to 

sandwich the bottom portion 20a along the shorter side, and is 

disposed on both ends (overlapping the both end portions 14A and 

148) of the bottom plate 14a of the chassis 14 along the shorter 

side in a planar view, as shown in FIGS. 3 and 7. That is, the 

pair of the rising portions 20b is configured to rise in directions 

opposite to the both ends of the bottom portion 20a along the longer 

side. The rising portions 20b are inclined with a specific 

gradient from the rising base ends (ends on the bottom portion 

20a side) to the rising leading ends (opposite to the bottom 

portion 20a side (extending portion 20c side). The rising 

portions 20b have plate surfaces inclined with respect to both 

a Y-axis direction (perpendicular to an axial direction of a 

support portion 26 described later) and a Z-axis direction (axial 

direction of the support portion 26 described later), and also 

inclined with respect to a plate surface of the bottom portion 

20a. Rising angle 81 of the rising portions 20b from the bottom 

portion 20a (angle of inclination with respect to the plate surface 

of the bottom portion 20a, angle formed with respect to theY-axis 

direction) is preferably an acute angle (not exceeding 90 degrees), 

more preferably an angle not exceeding 45 degrees, and 
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specifically an angle of about 20 to 30 degrees, for example. 

[0048] In the reflection sheet 20, the bottom portion 20a 

extends along an inner surface of the bottom plate 14a of the 

chassis 14, and hardly creates space between the bottom portions 

20a and the bottom plate 14a. On the other hand, the rising 

portions 20b are configured to rise from the bottom plate 14a while 

separating from the bottom plate 14a, and thus create space between 

the rising portions 20b and the bottom plate 14a (FIG. 8), and 

the space becomes gradually larger from the rising base end side 

to the rising leading end side. That is, the rising portions 20b 

are lifted on the front side with the space between the rising 

portions 20b and the bottom plate 14a. The space forms a 

substantially triangular shape in a side view (FIG. 3) . The rising 

portions 20b have a rectangular shape (elongated) in a planar view, 

and have a longer side and a shorter side aligned to those of the 

bottom portion 20a, as shown in FIG. 6. The longer side dimension 

of the rising portions 20b is almost the same as the longer side 

dimension of the bottom plate 14a of the chassis 14, whereas the 

shorter side dimension of the rising portions 20b is smaller than 

the shorter side dimension of the bottom plate 14a, and the 

proportion of the shorter side dimension is about 6.5 to 48.5%, 

for example. That is, the two rising portions 20b are formed 

smaller only in the shorter side than the bottom plate 14a of the 

chassis 14. The area (shorter side dimension) of the rising 

portions 20b is larger than the area of the bottom portion 20a 

(shorter side dimension). 
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[0049] The extending portions 20c extend outward from the 

rising leading ends of the rising portions 20b, and overlap the 

receiving plates 14c in the chassis 14 in a planar view. The 

extending portions 20c are in parallel to the plate surface of 

the bottom portion 20a (the bottom plate 14a and the receiving 

plates 14c) and are placed on the front surface of the receiving 

plates 14c. The extending portions 20c are sandwiched between 

the receiving plates 14c and outer edge portions of the diffuser 

plate 30. 

[0050] The chassis 14 has integrally spacers 33 intervened 

between the rising portions 20b lifted from the bottom plate 14a 

in the reflection sheet 20 and the bottom plate 14a, as shown in 

FIGS. 3 and 7. The spacers 33 have a wall-like (plate-like) shape 

rising from the bottom plate 14a toward the front side (light 

output side) , and have a main wall surface (main plate surface) 

aligned to the Y-axis direction and a plate thickness direction 

aligned to the X-axis direction, as shown in FIGS. 3 and 5. In 

other words, the spacers 33 have a rib shape extending along the 

Y-axis direction. The spacers 33 are disposed at both end portions 

of the bottom plate 14a along the shorter side and overlap the 

rising portions 20b (light source non-placement areas LN} in a 

planar view, as shown in FIG. 6. The spacers 33 are arranged at 

five positions separated from each other along the X-axis 

direction with an almost equal pitch. Of the spacers 33, the 

spacer 33 in the middle along the X-axis direction is positioned 

at the center of the chassis 14 along the longer side. The spacers 
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33 have a substantially triangular shape in cross section cut along 

the Y-axis direction, and are configured to follow space 

surrounded by the inclined rising portions 20b, the bottom plate 

14a, and the side plates 14b, as shown in FIGS. 3 and 7. The front 

surfaces of the spacers 33 (surface facing the rising portions 

20b) are inclined with respect to both the bottom plate 14a and 

the side plates 14b (in theY-axis direction, the Z-axis direction), 

which constitute receiving surfaces 33a configured to receive part 

of the rising portions 20b from the back side. The receiving 

surfaces 33a are configured to extend along (in parallel to) the 

rising portions 20b. Angle (inclination angle) formed by the 

receiving surfaces 33a with respect to the bottom plate 14a (along 

the Y-axis direction and the direction headed from the bottom 

portion 20a to the rising portions 20b) is substantially identical 

to the foregoing angle 81 of rising of the rising portions 20b 

from the bot tom portion 2 Oa (acute angle not exceeding 4 5 degrees) , 

whereby there hardly exists space between the rising portions 20b 

and the receiving surfaces 33a of the spacers 33. Parts of the 

rising portions 20b not overlapping the spacers 33 in a planar 

view create space between the parts and the bottom plate 14a. The 

spacers 33 are configured to connect with the inner surfaces of 

the bottom plate 14a and the side plates 14b, thereby achieving 

enhancement in strength of the chassis 14. 

[0051] As shown in FIG. 2, the optical member 15 has a 

horizontally-long square shape (rectangular) in a planar view, 

as with the liquid crystal panel11 and the chassis 14. The optical 
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member 15 intervenes between the liquid crystal panel 11 and the 

hot cathode tube 17, and is formed by the diffuser plate 30 disposed 

on the back side (opposite to the hot cathode tube 17 side, the 

light output side) and an optical sheet 31 disposed on the front 

side (the liquid crystal panel 11 side, the light output side) . 

The diffuser plate 30 is formed by dispersing a large number of 

diffusing particles in an almost transparent resin base substrate 

with a predetermined thickness. The diffuser plate 30 has the 
I 

function of diffusing transmitted light, and also has the function 

to reflect light emitted from the hot cathode tube 17 as described 

later in detail. The optical sheet 31 is formed by a thinner sheet 

as compared to the diffuser plate 30, and has a three-layered 

structure. Specifically, the optical sheet 31 has a diffuser 

sheet, a lens sheet, and a reflection-type polarizing sheet in 

this order from the diffuser plate 30 side (back side) . 

[0052] The hot cathode tube 17 is tubular (linear) as a whole, 

and includes a hollow glass tube 17a and a pair of electrodes 17b 

disposed on both end portions of the glass tube 17a, as shown in 

FIGS. 3 and 4. The glass tube 17a has mercury and rare gas or 

the like encapsulated therein and has a fluorescent material 

coating an inner wall surface thereof. Each of the electrodes 

1 7b includes a filament and a pair of terminals connected to both 

end portions of the filament. The hot cathode tube 17 has sockets 

18 fitted over the both end portions thereof. The foregoing 

terminals are connected via the sockets 18 to the inverter board 

22 attached to the outer surface (back side) of the bottom plate 
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14a in the chassis 14. The hot cathode tube 17 is supplied with 

drive power from the inverter board 22, and is configured to 

control a tube current value, that is, brightness (lighting 

status) by the inverter board 22. The hot cathode tube 17 

intervenes between the diffuser plate 30 and the bottom plate 14a 

(reflection sheet 20) of the chassis 14, and is disposed closer 

to the bottom plate 14a of the chassis 14 than the diffuser plate 

30. The outer diameter of the hot cathode tube 17 is larger than 
I . 

the outer diameter of a cold cathode tube (about 4 mm, for example), 

and is about 15.5 mm, for example. 

[0053] The thus structured hot cathode tube 17 is stored by 

only one in the chassis 14 such that the length direction (along 

an axial direction) of the hot cathode tube 17 is aligned to the 

longer side of the chassis 14, and is positioned at an 

approximately center of the chassis 14 along the shorter side, 

as shown in FIG. 6. Specifically, assuming that the bottom plate 

14a of the chassis 14 (the part facing the optical member 15 and 

the hot cathode tube 17) is divided into the first end portion 

14A along the shorter side (along theY-axis direction), the second 

end portion 14B positioned opposite to the first end portion 14A, 

and a central portion 14C sandwiched between the first and second 

end portions, the hot cathode tube 17 is located at the central 

portion 14C, thereby to form a light source placement area LA. 

Meanwhile, the hot cathode tube 17 is not placed at the first end 

portion 14A or the second end portion 14B of the bottom plate 14a, 

thereby to form light source non-placement areas LN. That is, 

- 26 -



G200058SBOWSG 

the hot cathode tube 17 forms the light source placement area LA 

eccentrically located at the central portion 14C of the bottom 

plate 14a of the chassis 14 along the shorter side, and the area 

of the light source placement area LA (the length along the Y-axis 

direction) is smaller than the area of the light source 

non-placement areas LN (the length along the Y-axis direction) . 

The ratio of the area of the light source placement area LA (the 

length along theY-axis direction) to the area of the entire screen 
I 

(the vertical dimension of the screen (shorter side dimension)) 

is about 4%, for example. In addition, the light source 

non-placement areas LN in a pair have almost the same area. 

[0054] Part of the bottom portion 20a of the reflection sheet 

20 (specifically, the central portion along the shorter side) in 

a planar view overlaps the central portion 14C of the chassis 14 

(light source placement area LA), whereas parts of the bottom 

portion 20a of the reflection sheet 20 (specifically, the both 

end portions along the shorter side) and the rising portions 20b 

overlap the first end portion 14A and the second end portion 14B 

(light source non-placement areas LN) in a planar view. That is, 

the main part of the bottom portion 20a is disposed in the light 

source placement area LA, whereas the partial ends of the bottom 

portion 20a and the entire rising portions 20b are disposed in 

the light source non-placement areas LN. In addition, the spacers 

33 are provided in the light source non-placement areas LN of the 

bottom plate 14a. The spacers 33 are located in the light source 

non-placement areas LN at positions not overlapping the bottom 
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portion 20a in a planar view and at positions overlapping the 

rising portions 20b in a planar view. In addition, the hot cathode 

tube 17 is formed such that the length thereof is almost equal 

to the horizontal dimension (longer side dimension) of the screen. 

[0055] Holders 19 covering the end portions of the hot cathode 

tube 17 and the sockets 18, are made of white-colored synthetic 

resin. As shown in FIG. 2, the holders 19 each have a long and 

narrow, substantially box-like shape extending along the shorter 
I 

side of the chassis 14. As shown in FIG. 4, the holders 19 each 

have a stepped front surface on which the optical member 15 and 

the liquid crystal panel 11 can be placed in different levels, 

and overlap the receiving plates 14c of the chassis 14 along the 

shorter side, thereby to form side walls of the backlight unit 

12 together with the receiving plates 14c. The holders 19 have 

insertion pins 23 protruding from surfaces facing the receiving 

plates 14c of the chassis 14, and when the insertion pins 23 are 

inserted into insertion holes 24 in upper surfaces of the receiving 

plates 14c of the chassis 14, the holders 19 are attached to the 

chassis 14. 

[0056] The press members 21 are made of synthetic resin 

(polycarbonate, for example) and each have an entire surface of 

white-based color such as white excellent in light reflectivity. 

The press members 21 are disposed in the chassis 14 at positions 

overlapping the rising portions 20b of the reflection sheet 20 

(the light source overlapping area LA) in a planar view, and have 

the function of pressing the rising portions 20b from the front 
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side (light output side), as shown in FIG. 2. Further, the press 

members 21 also have the function of supporting the optical member 

15 from the back side (opposite to the light output side). 

[0057] Specifically, the six press members 21 are 

intermittently disposed in pairs in parallel in the chassis 14 

at the both end portions (the light source non-overlapping areas 

LN) except for the central portion (the light source overlapping 

area LA) along the shorter side, three each at the substantially 
I 

central portion and near the both end portions along the longer 

side, as shown in FIG. 6. The press members 21 are all disposed 

in the light source non-placement areas LN of the bottom plate 

14a, and overlap the rising portions 20b of the reflection sheet 

20 in a planar view. Further, the press members 21 overlap the 

spacers 33 in a planar view in the light source non-placement areas 

LN. The press members 21 are arranged so as to overlap the spacers 

33 at the central portion of the chassis 14 along the longer side 

and are arranged so as to overlap the spacers 33 at the both ends 

of the chassis 14 along the longer side, in a planar view, and 

are directly mounted to the overlapping spacers 33. The press 

members 21 and the spacers 33 to which the press members 21 are 

attached are provided with mounting structures. In addition, the 

press members 21 are each positioned at an almost center of the 

spacer 33 along the Y-axis direction (in the direction in which 

the receiving surfaces 33a extend). Detailed descriptions will 

be provided below as to relationships among the press members 21, 

the rising portions 20b of the reflection sheet 20, and the spacers 
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33 of the chassis 14, and the structure of the press members 21. 

[0058] The press members 21 include support portions 26 

configured to support the optical member 15 from the back side; 

press portions 25 having press surfaces 28 configured to press 

the reflection sheet 21 from the front side; and mounting portions 

27 constituting the mounting structures described above, as shown 

in FIGS. 7 and 8. The spacers 33 to which the press members 21 

are attached are provided with mounting holes 34 constituting the 
I 

mounting structures together with the mounting portions 27. 

[0059] The support portions 26 are configured to protrude 

from the front surfaces (opposite to the press surfaces 28) of 

the press portions 25 toward the front side, and have an axis 

passing over (penetrating) the space in the chassis 14 (between 

the diffuser plate 30 and the reflection sheet 20). The axial 

direction of the support portions 26 is aligned to the Z-axis 

direction (substantially perpendicular to the plate surface of 

the optical member 15) . Therefore, the axis of the support 

portions 2 6 forms an almost right angle with respect to the plate 

surface of the diffuser plate 30. The support portions 26 each 

have a conical shape, specifically, have a circular shape in cross 

section along the X-axis direction and the Y-axis direction, and 

are tapered with gradual decrease in diameter from protruding base 

ends toward protruding leading ends. Dimension of protrusion of 

the support portions 26 is almost identical to a distance from 

the front surfaces of the press portions 25 to the back surface 

of the diffuser plate 30 almost straight in the X-axis direction 
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and theY-axis direction. Therefore, the support portions 26 are 

configured to contact the diffuser plate 30 in an almost straight 

state. The support portions 26 have protruding leading ends 

rounded at positions of contact with the diffuser plate 30. The 

support portions 2 6 can be said to have a point pattern in a plane 

of the optical member 15. When the optical member 15 is supported 

by the support portions 26 from the back side, it is possible to 

regulate uniformly a positional relationship (distance and space) 
I 

between the optical member 15 (in particular, the diffuser plate 

30) and the hot cathode tube 17 in the Z-axis direction 

(perpendicular to the plate surface of the optical member 15). 

This allows the optical member 15 to exhibit desired optical 

performance in a stable manner. 

[0060] The press potions 25 have a square plate shape in a 

planar view (FIG. 6) , and back sides of the plate planes constitute 

the press surfaces 28 with respect to the rising portions 20b of 

the reflection sheet 20. The press surfaces 28 are configured 

to incline both in theY-axis direction (perpendicular to the axial 

direction of the support portions 26) and the Z-axis direction 

(axial direction of the support portions 26). Angle (inclination 

angle) formed by the press surfaces 28 with respect to the Y-axis 

direction is substantially identical to the angle 81 of rising 

of the rising portions 20b from the bottom portion 20a (acute angle 

not exceeding 45 degrees) and an angle formed by the receiving 

surfaces 33a of the spacers 33 with respect to theY-axis direction. 

Therefore, when the press members 21 are attached to the spacers 
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33, the rising portions 20b, the receiving surfaces 33a, and the 

press surfaces 28, become almost in parallel and have hardly space 

therebetween. That is, the rising portions 20b are received at 

the receiving surfaces 33a of the spacers 33 from the back side 

and are pressed by the press surfaces 28 of the press portions 

25 from the front side, and thus are unlikely to be displaced from 

the front side and the back side. In addition, since the press 

portions 25 are arranged so as to overlap the spacers 33 in a planar 
I 

view, it is possible to sandwich and hold the rising portions 20b 

between the press surfaces 28 of the press portions 25 and the 

receiving surfaces 33a of the spacers 33, which makes it possible 

to keep the shape of the rising portions 20b in a further stable 

manner. The dimension of the press portions 25 in the Y-axis 

direction is smaller than the dimensions of the spacers 33 and 

the rising portions 20b in the same direction. Therefore, the 

press portions 25 press partially the rising portions 20b in the 

Y-axis direction (headed from the bottom portion 20a to the rising 

portions 20b) . In addition, the dimension of the press portions 

25 along the X-axis direction (the through-thickness direction 

of the spacers 33) is larger than the dimension of plate thickness 

of the spacers 33. Further, the front surfaces of the press 

portions 25 are almost parallel to the press surfaces 28 on the 

back side. 

[0061] Subsequently, the mounting structure for attaching 

the press portions 21 to the spacers 33 will be described in detail. 

As shown in FIG. 8, the mounting structure is configured such that, 
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when the press members 21 are slid (moved) with respect to the 

spacers 33 along the rising portions 20b, the press members 21 

is held in a state of being attached to the spacers 33 or is detached 

from the spacers 33. The mounting portions 27 constituting the 

mounting structure protrude from the press surfaces 28 of the press 

portions 25 toward the back side, and have a hook shape along the 

press surfaces 28. The mounting holes 34 are configured to 

penetrate the spacers 33 in a through-thickness direction thereof 
I 

and allow the mounting portions 27 to be inserted thereinto, and 

the direction of sliding (moving) of the press members 21 during 

mounting or removal is aligned to the X-axis direction as the 

through-thickness direction of the spacers 33. The direction of 

sliding of the press members 21 during mounting or removal is set 

along the rising portions 20b and perpendicular to both the 

direction headed from the bottom portion 20a to the rising portions 

20b (Y-axis direction) and the axial direction of the support 

portions 2 6 ( Z-axis direction) , and perpendicular to the main wall 

surfaces of the spacers 33. In addition, the press members 21 

are configured to slide along the X-axis direction between an 

mounting position where the press members 21 are held in a state 

of being attached by the mounting structure to the spacers 33 (FIG. 

8) and a release position (FIG. 10) where the press members 21 

are released from the state of being attached by the mounting 

structure to the spacers 33. In each of FIGS. 8 to 10 where the 

X-axis direction is indicated as a horizontal direction, a 

direction headed to the right is a direction of mounting of the 

- 33 -



G200058SBOWSG 

press members 21 (direction of movement during mounting) and a 

direction headed to the left is a direction of removal of the press 

members 21 (direction of movement during removal) . 

[0062] The structure of the mounting portions 27 will be 

described in detail. As shown in FIG. 8, the mounting portions 

27 include base parts 27a protruding from the press surfaces 28 

of the press portions 25 toward the back side; and mounting pieces 

27b extending in parallel to the press surfaces 28 from the base 
I 

parts 27a. The mounting portions 27 have a substantially 1 shape 

in cross section as a whole. The base portions 27a have a direction 

of protrusion from the press portions 25 aligned to the Z-axis 

direction, that is, aligned to the axial direction of the support 

portions 26 in an almost concentric manner. The base portions 

27a are located at almost centers of the press portions 25, and 

are arranged so as to overlap the support portions 26 in a planar 

view and concentric to the support portions 26. 

[0063] The mounting pieces 27b are configured in a cantilever 

shape extending in a direction headed from the protruding leading 

ends of the base portions 27a to the right along the X-axis 

direction shown in FIG. 8, that is, in the direction of mounting 

of the press members 21. As shown in FIG. 7, the mounting pieces 

27b have main plate surfaces in parallel to the press surfaces 

28 (the rising portions 20b) and side surfaces almost aligned to 

the Z-axis direction to make a plate shape. That is, the main 

plate surfaces of the mounting pieces 27b on the front and back 

sides are configured to incline both in the Y-axis direction 
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(perpendicular to the axial direction of the support portions 26) 

and the Z-axis direction (the axial direction of the support 

portions 26). Angle (inclination angle) formed by the mounting 

pieces 27b with respect to the Y-axis direction is substantially 

identical to the angle 81 of rising of the rising portions 20b 

from the bottom portion 20a (acute angle not exceeding 45 degrees) 

and an angle formed by the receiving surfaces 33a of the spacers 

33 with respect to the Y-axis direction. 
' 

The dimension of 

extension of the mounting pieces 27b from the base parts 27a is 

larger than the dimension of plate thickness of the spacers 33. 

Therefore, when the mounting pieces 27b are inserted into the 

mounting holes 34, the mounting pieces 27b penetrate the spacers 

33 so as to reach the opposite of the insertion side. In addition, 

the mounting pieces 27b are provided at extending leading ends 

thereof with protruding portions 34 configured to be locked at 

edges of the mounting holes 34. The protruding portions 27c are 

configured to protrude from the main plate surfaces of the mounting 

pieces 27b on the front side toward the press surfaces 28 (front 

side). The protruding portions 27c make the press members 21 less 

prone to be moved by accident from the mounting position in the 

direction of removal shown in FIG. 8. In addition, the protruding 

portions 27c are provided with tapered guide surfaces 27d to allow 

smooth insertion into the mounting holes 34. 

[0064] In addition, the rising portions 20b of the reflection 

sheet 20 have insertion holes 29 for insertion of the thus 

structured mounting portions 27 as shown in FIG. 8. The insertion 
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holes 2 9 are provided at positions corresponding to the mounting 

positions of the press members 21 of the rising portions 20b. The 

insertion holes 29 are slightly larger than the mounting portions 

2 7 in a planar view. The insertion holes 2 9 are provided in areas 

not overlapping the spacers 33 in a planar view, and specifically, 

are disposed on the left side of the spacers 33 shown in FIG. 8, 

that is, at positions shifted in the removal direction of the press 

members 21 with respect to the X-axis direction. 
I 

[0065] The mounting holes 34 are configured to penetrate in 

almost straight form the spacers 33 along the X-axis direction 

as shown in FIG. 8, and have cross sections along the Y-axis 

direction and Z-axis direction following the mounting pieces 27b 

as shown in FIG. 7. Specifically, the mounting holes 34 have an 

approximate parallelogram shape in cross section, and of inner 

circumferential surfaces of the mounting holes 34, main inner 

surfaces facing the main plate surfaces of the mounting pieces 

27b are parallel to the press surfaces 28 (rising portions 20b), 

and inner side surfaces facing the side surfaces of the mounting 

pieces 27b are almost aligned to the Z-axis direction. That is, 

the main inner surfaces of the mounting holes 34 on the front and 

back sides are configured to incline both along the Y-axis 

direction (perpendicular to the axial direction of the support 

portions 26) and Z-axis direction (the axial direction of the 

support portions 26). Angle (inclination angle) formed by the 

main inner surfaces with respect to the Y-axis direction is 

substantially identical to the angle 81 of rising of the rising 
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portions 20b from the bottom portion 20a (acute angle not exceeding 

45 degrees) and the angle formed by the receiving surfaces 33a 

of the spacers 33 with respect to the Y-axis direction. When the 

mounting pieces 27b are inserted into the mounting holes 34, the 

edge portions of the mounting holes 34 at the spacers 33 

(specifically, portions on the front side of the mounting holes 

34) are sandwiched and held together with the rising portions 20b 

between the mounting pieces 27b and the press portions 25. 
' 

[0066] Next, a configuration of the diffuser plate 30 in 

relation to a light reflecting feature will be described in detail. 

FIG. 11 is a plane view for illustrating distribution of 

light reflectance in a diffuser plate, FIG. 12 is an enlarged plane 

view of main components showing a schematic configuration of a 

surface of the diffuser plate of FIG. 11 facing the hot cathode 

tube, FIG. 13 is a graph showing changes in light reflectance on 

the diffuser plate of FIG. 11 along a shorter side, and FIG. 14 

is a graph showing changes in light reflectance on the diffuser 

plate of FIG. 11 along a longer side. In FIG. 13, the longer side 

of the diffuser plate is aligned to the X-axis direction, and the 

shorter side of the same is aligned to the Y-axis direction. FIG. 

13 shows a lateral axis indicative of the Y-axis direction (the 

shorter side) and represents a graph plotting light reflectance 

along the Y-axis direction from the forward end portion to the 

backward end portion shown in FIG. 11. Similarly, FIG. 14 shows 

a lateral axis indicative of the X-axis direction (the longer side) 

and represents a graph plotting light reflectance along theY-axis 
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direction from the left end portion to the right end portion shown 

in FIG. 11. 

[0067] The diffuser plate 30 is formed by dispersing and 

mixing a predetermined amount of diffusing particle diffusing 

light, into an almost transparent base substrate made of synthetic 

resin (polystyrene, for example), and has almost uniform light 

transmittance and light reflectance as a whole. Specifically, 

the light transmittance and light reflectance on the base 
I 

substrate of the diffuser plate 30 (excluding a light reflecting 

portion 32 described later) are preferably about 70% and about 

30%, respectively, for example. The diffuser plate 30 has a 

surface facing the hot cathode tube 17 (hereinafter, referred to 

as first plane 30a) and a surface located opposite to the first 

plane 30a and facing the liquid crystal panel 11 (hereinafter, 

referred to as second plane 30b) . The first plane 30a is set as 

a light incident plane into which light from the hot cathode tube 

17 is entered, whereas the second plane 30b is set as a light output 

plane from which light (illumination light) is emitted toward the 

liquid crystal panel 11. 

[0068] In addition, the white-colored, dot-patterned light 

reflecting portion 32 is formed on the first plane 30a constituting 

the light incident plane of the diffuser plate 30, as shown in 

FIGS. 11 and 12. The light reflecting portion 32 is formed by 

arranging a plurality of round dots 32a in a zigzag alignment 

(staggered and alternating manner) in a planar view. The dot 

pattern of the light reflecting portion 32 is formed by printing 
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a paste containing a metal oxide, for example, on the surface of 

the diffuser plate 30. The preferred means for the printing is 

screen printing, ink-jet printing, or the like. The light 

reflecting portion 32 has a light reflectance of about 75%, for 

example, which is larger as compared to in-plane light reflectance 

of about 30% of the diffuser plate 30. In the embodiment, the 

light reflectance of each material is an average light reflectance 

in a measurement diameter of the CM-3700d LAV (with a measurement 
I 

diameter of ~25.4 mm) manufactured by Konica Minolta Holdings, 

Inc. In addition, the light reflectance on the light reflecting 

portion 32 is measured in a manner that the light reflecting 

portion 32 is formed on one entire surface of a glass substrate 

and the formation surface is measured by the foregoing measurement 

means. 

[0069] The diffuser plate 30 has a longer side (along the 

X-axis direction) and a shorter side (along theY-axis direction) . 

As shown in FIG. 13, light reflectance on the first plane 30a facing 

the hot cathode tube 17 of the diffuser plate 30 changes along 

the shorter side by changing a dot pattern on the light reflecting 

portion 32 (refer to FIGS. 11 and 12). That is, the diffuser plate 

30 is generally configured such that a part of the first plane 

30a overlaps the hot cathode tube 17 (hereinafter, referred to 

as light source overlapping portion DA) has larger light 

reflectance than parts of the first plane 30a not overlapping the 

hot cathode tube 17 (hereinafter, referred to as light source 

non-overlapping portion DN), as shown in FIG. 11. In addition, 
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light reflectance on the first plane 30a of the diffuser plate 

30 hardly varies along the longer side and is maintained almost 

uniform as shown in FIG. 14 (refer to FIG. 11). 

[0070] Distribution of light reflectance on the diffuser 

plate 30 will be described in detail. As shown in FIGS. 11 to 

13, light reflectance on the diffuser plate 30 becomes 

continuously smaller along the shorter side with increasing 

distance from the hot cathode tube 17, and becomes continuously 
' 

larger with increasing proximity toward the hot cathode tube 17, 

and distribution of the light reflectance is normal distribution 

(drawing a bell-shaped curve) . Specifically, the light 

reflectance on the diffuser plate 30 becomes maximum at a central 

part thereof along the shorter side (aligned to the center of the 

hot cathode tube 17), and becomes minimum at both ends thereof 

along the shorter side. The maximum value of the light reflectance 

is about 65%, for example, and the minimum value of the same is 

about 30%, for example, which is equal to the light reflectance 

of the diffuser plate 30. Therefore, it can be said that the light 

reflecting portion 32 is less disposed or hardly disposed at the 

both ends of the diffuser plate 30 along the shorter side. 

[0071] Due to the foregoing distribution of the light 

reflectance, the light reflecting portion 32 is formed in a manner 

as described below. Specifically, the dots 32a constituting the 

light reflecting portion 32 have a maximum area at the central 

part of the diffuser plate 30 along the shorter side, that is, 

the central part of the hot cathode tube 17. The area of the dots 
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32a becomes gradually smaller with increasing distance from the 

central part, and becomes smallest at the endmost parts of the 

diffuser plate 30 along the shorter side. That is, the area of 

the dots 32a is set smaller with increasing distance from the 

center of the hot cathode tube 17. According to the thus 

configured diffuser plate 30, it is possible to obtain gentle 

brightness distribution of illumination light on the entire 

diffuser plate 30, and therefore realize gentle brightness 
' 

distribution of illumination light on the entire backlight unit 

12. In addition, as a means for adjusting the light reflectance, 

the dots 32a of the light reflecting portion 32 may be unified 

in area but changed in space therebetween. 

[0072] The embodiment is structured as described above, and 

subsequently an operation of the embodiment will be described. 

The liquid crystal display device 10 shown in FIGS. 3 and 4 is 

manufactured by fabricating separately the liquid crystal panel 

11 and the backlight unit 12 and assembling these components by 

use of a bezel 13 or the like. In the procedure for manufacturing 

the liquid crystal panel 11, the process of assembly of the 

backlight unit 12, in particular, mounting of the reflection sheet 

20 and the press members 21 to the chassis 14, will be described 

in detail. 

[0073] First, after the reflection sheet 20 is laid in the 

chassis 14 in the state shown in FIG. 2, the press members 21 are 

attached to the spacers 33 of the chassis 14. Prior to the mounting 

of the reflection sheet 20, the rising portions 20b are bent with 
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respect to the bottom portion 20a, and the extending portions 20c 

are bent with respect to the rising portions 20b. When the 

reflection sheet 20 is housed in the chassis 14, the bottom portion 

20a is received by the bottom plate 14a, and the rising portions 

20b are received by the receiving surfaces 33a of the spacers 33, 

and the extending portions 20c are received by the receiving plates 

14c. 

[0074] Subsequently, the press members 21 can be attached 
I 

while holding the support portions 26 by hand. In the state shown 

in FIG. 9, the press members 21 are inserted toward the back side 

along the Z-axis direction to let the mounting portions 27 pass 

through the insertion holes 29 of the rising portions 20b. When 

the press members 21 are inserted up to a depth at which the press 

surfaces 28 come into contact with the rising portions 20b, the 

press members 21 reach the release positions shown in FIG. 10. 

Here, the support portions 26 have the axial direction aligned 

to the Z-axis direction, that is, aligned to the axial direction 

of the mounting portions 27 and the direction in which the press 

members 21 are inserted from the removal position shown in FIG. 

9 to the release position shown in FIG. 10, thereby resulting in 

excellent workability during mounting. After that, the press 

members 21 in the release position are slid along the X-axis 

direction so as to come closer to the spacers 33 (in the direction 

shown by an arrow in FIG. 10) , that is, in the direction of mounting. 

In the process of sliding the press members 21 during mounting, 

the guide surfaces 27d of the protruding portions 27c are slid 
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at the edge portions of the mounting holes 34 to guide introduction 

of the mounting pieces 27b into the mounting holes 34, whereby 

the mounting pieces 27b can be smoothly inserted into the mounting 

holes 34. 

[0075] When the press members 21 are slid by predetermined 

dimension from the release position, the press members 21 reach 

the mounting position shown in FIG. 8, and the mounting pieces 

27b penetrate the spacers 33, and the protruding portions 27c 
I 

protrude outside (opposite to the insertion side in the spacers 

33) and are locked at the edge portions of the mounting holes 34. 

This prevents that the press members 21 are moved by accident from 

the mounting position in the removal direction (toward the release 

position) , thereby retaining the press members 21. In the 

mounting position, the parts of the spacers 33 on the front side 

of the mounting holes 34 and the rising portions 20b of the 

reflection sheet 20 are sandwiched between the mounting pieces 

27b and the press surfaces 28, as shown in FIGS. 7 and 8, and the 

press surfaces 28 and the receiving surfaces 33a are brought into 

contact with the rising portions 20b with little space 

therebetween. Accordingly, the press members 21 in the mounting 

positions are held so as to hardly be displaced with respect to 

the spacers 33 (chassis 14) along the Z-axis direction. Further, 

the rising portions 20b are sandwiched between the press surfaces 

28 and the receiving surfaces 33a from the front and back sides, 

whereby the shape of the rising portions 20b are kept uniform. 

[0076] Here, since the direction of sliding of the press 
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members 21 during mounting according to the embodiment is the 

direction along the rising portions 20b, the press surfaces 28 

are hardly displaced with respect to the front or back side of 

the rising portions 20b. Therefore, even if the amount of sliding 

from the release position is insufficient, the press surfaces 28 

are brought into contact with the rising portions 20b and are held 

in a state of being pressed from the front side. More specifically, 

the direction of sliding of the press members 21 during mounting 
I 

is perpendicular to the X-axis direction, that is, the direction 

headed from the bottom portion 20a to the rising portions 20b 

(along theY-axis direction), the press members 21 are hardly 

displaced along the Y-axis direction at sliding. As in the 

foregoing, it is unlikely to generate shift in the positions of 

pressing on the press portions 20b by the press surfaces 28, which 

makes it possible to press appropriately the rising portions 20b 

in desired positions by the press surfaces 28. Accordingly, it 

is possible to maintain the shape of the rising portions 20b stably 

in a desired shape. 

[0077] In addition, since the mounting pieces 27b and the 

mounting holes 34 are both inclined in parallel to the rising 

portions 20b (FIG. 7), even if the press members 21 slip slightly 

with respect to the spacers 33 due to clearance between the 

mounting pieces 27b and the mounting holes 34, the positions of 

pressing on the rising portions 20b by the press surfaces 28 are 

unlikely to change. More specifically, if the mounting pieces 

and the mounting holes are configured along the Y-axis direction, 
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for example, the press members may slip due to the clearance in 

two directions: the Y-axis direction and the Z-axis direction, 

in either of which the positions of pressing on the rising portions 

20b by the press surfaces may change. As compared to this, in 

the embodiment, even if there is clearance between the mounting 

pieces 27b and the mounting holes 34, the press members 21 may 

slip due to the clearance in two directions: the inclination 

direction (the direction of rising of the rising portions 20b from 
I 

the bottom portion 20a) and the Z-axis direction. Of the two 

directions, the positions of pressing on the rising portions 20b 

by the press surfaces 2 8 do not change in the inclination direction. 

Therefore, even if the press members 21 slip slightly due to 

clearance between the mounting pieces 27b and the mounting holes 

34, the press surfaces 28 are less prone to be displaced so as 

to contact the rising portions 20b or separate from the rising 

portions 20b, thereby making it possible to press the rising 

portions 20b in a more stable manner. 

[0078] It is difficult to control the bending angle of the 

bending portions of the reflection sheet 20 so as to be constantly 

uniform, and therefore there is a possibility that the bending 

angle may have excess or deficiency. For example, if the bending 

angle (rising angle) of the rising portions 20b with respect to 

the bottom portion 20a is larger than a set value, the rising 

portions 20b may be lifted with space between the rising portions 

20b and the receiving surfaces 33a of the spacers 33. Even in 

that case, the rising portions 20b are pressed from the front side 
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by the press surfaces 28 of the press members 21 and the lift of 

the rising portions 20b is corrected, whereby the rising angle 

from the bottom portions 20a is returned to the set value. 

[0079] After the reflection sheet 20 and the press members 

21 are attached to the chassis 14, the hot cathode tube 17 and 

the holders 19 with the sockets 18 are housed in the chassis 14, 

and then the diffuser plate 30 and the optical sheet 31 

constituting the optical member 15 are sequentially attached to 

the opening 14e and then the frame 16 is attached, whereby the 

backlight unit 12 is completely assembled. 

[0080] In use of the thus manufactured liquid crystal display 

device 10, when the hot cathode tube 17 is turned on, light emitted 

from the hot cathode tube 17 enters directly the first plane 30a 

of the diffuser plate 30 or is reflected by the components disposed 

in the chassis 14 (the holders 19, the reflection sheet 20, the 

press members 21, and the like) and then enter indirectly the first 

plane 30a of the diffuser plate 30. After passing through the 

diffuser plate 30, the light is output toward the liquid crystal 

panel 11 via the optical sheet 31. 

[0081] Here, the indirect light traveling toward the 

diffuser plate 30 is basically reflected by the reflection sheet 

20 laid in the almost entire chassis 14 (refer to FIGS. 2 and 6). 

Since the rising portions 20b of the reflection sheet 20 disposed 

in the light source non-placement areas LN, are configured to rise 

from the bottom portion 20a toward the front side in the light 

source placement area LA as shown in FIGS. 3 and 7, the space between 
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the rising portions 20b and the diffuser plate 30, that is, the 

space in which light is exchanged in the chassis 14, becomes 

gradually narrower from the rising base ends to the rising leading 

ends. Here, the quantity of light in the chassis 14 tends to be 

substantially inversely proportional to the distance from the hot 

cathode tube 17, and tends to be smaller in the light source 

non-placement areas LN than the light source placement area LA, 

and therefore, the light source non-placement areas LN are prone 

to generate dark sections. In this regard, in the embodiment, 

the space in which light is exchanged by the rising portions 20b 

in the light source non-placement areas LN that tend to be smaller 

in light quantity, is made narrow, and the space is angled by the 

rising portions 20b such that reflected light is directed toward 

the center of the screen, which makes the light source 

non-placement areas LN less prone to be recognized as dark sections. 

In addition, the press portions 25 of the press members 21, are 

sized so as to press partially the rising portions 20b along the 

shorter side (along the Y-axis direction), which are made smaller 

in size as compared to the case where the press portions 25 are 

sized so as to press the rising portions over the entire length, 

and the surface area of the press portions 25 is smaller in 

proportion of the chassis 14 as compared to the reflection sheet 

20. Therefore, even if light reflectance is different between 

the reflection sheet 20 and the press members 21, it is less prone 

to generate unevenness in light reflectance and reflected light 

in the chassis 14. 
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[0082] Subsequently, the function of light reflection 

performed by the diffuser plate 30 will be described in detail. 

The first plane 30a of the diffuser plate 30 into which light 

emitted from the hot cathode tube 17 enters, has the light 

reflecting portion 32 with in-plane light reflectance varying by 

area as shown in FIG. 11, which makes it possible to control 

appropriately the light incident efficiency for each area. 

Specifically, the light source overlapping portion DA of the first 

plane 30a overlapping the hot cathode tube 17 receives much direct 

light from the hot cathode tube 17 and thus has relatively larger 

quantity of light than that in the light source not-overlapping 

portions DN. Accordingly, by making the light reflectance of the 

light reflecting portion 32 relatively large at the light source 

overlapping portion DA (refer to FIGS. 11 and 13), it is possible 

to suppress (regulate) the incidence of light on the first plane 

30a and reflect and return more light to the chassis 14. On the 

other hand, the light source non-overlapping portions DN of the 

first plane 30a not overlapping on the hot cathode tube 17 receive 

less direct light from the hot cathode tube 17, and thus have 

relatively smaller quantity of light than that in the light source 

overlapping portion DA. Accordingly, by making the light 

reflectance of the light reflecting portion 32 relatively small 

at the light source non-overlapping portions DN (refer to FIGS. 

11 and 13), it is possible to facilitate incidence of light on 

the first plane 30a. At that time, light reflected toward the 

chassis 14 by the light reflecting portion 32 of the light source 
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overlapping portion DA is guided by the reflection sheet 20 or 

the like to the light source non-overlapping portions DN for 

compensating the quantity of light, which makes it possible to 

provide sufficient quantity of light incident on the light source 

non-overlapping portions DN. 

[0083] When the hot cathode tube 17 is turned on or turned 

off, temperature environment in the chassis 14 may change to cause 

thermal expansion or thermal contraction of the reflection sheet 

20 disposed in the chassis 14. Of the reflection sheet 20, the 

bottom portion 20a disposed along the bottom plate 14a of the 

chassis 14 is kept in a relatively uniform shape as shown in FIGS. 

3 and 7, whereas the rising portions 20b are inclined with respect 

to the bottom portion 20a and have space between the rising 

portions 20b and the bottom plate 14a, and thus are prone to be 

unstable in shape. Specifically, the rising portions 20b may 

cause warpage or flexion due to thermal expansion or thermal 

contraction of the reflection sheet 20, and thus the rising 

portions 20b may be deformed (displaced) so as to come closer to 

the diffuser plate 30. In this regard, in the embodiment, the 

rising portions 20b are pressed from the front side by the press 

surfaces 28 of the press portions 25 in the press members 21 and 

are received from the back side by the receiving surfaces 33a of 

the spacers 33, which suppresses deformation of the rising 

portions 20b so as to contact or separate from the diffuser plate 

30. 

[0084] Specifically, the rising portions 20b are pressed 
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both from the front and back sides by the press members 21 and 

the spacers 33. Therefore, displacement of the rising portions 

20b is suppressed both on the front and back sides, which makes 

it possible to keep the shape of the rising portions 20b in a stable 

manner. The press members 21 and the spacers 33 are configured 

to press partially the rising portions 20b in a surface thereof, 

but these members and portions are distributed by a plurality in 

surfaces of the rising portions 20b, thereby to press (receive) 

the entire rinsing portions in a stable manner. In addition, the 

rising portions 20b are partially sandwiched between the press 

members 21 and the spacers 33, which makes it possible to keep 

the shape of the rising portions 20b in a stable manner. As in 

the foregoing, the shape of the rising portions 20b can be 

stabilized, thereby to stabilize the direction of light reflected 

on the rising portions 20b. This makes it less prone to generate 

unevenness in light output to the outside of the backlight unit 

12 after radiated to the diffuser plate 30. 

[0085] As is described above, the backlight unit 12 of the 

embodiment includes the hot cathode tube 17 as a light source; 

the chassis 14 having the bottom plate 14a opposite to the light 

output side of the hot cathode tube 17 and housing the hot cathode 

tube 17; the reflection sheet 20 having the bottom portion 20a 

disposed along the bottom plate 14a and the rising portions 20b 

rising from the bottom portion 20a toward the light output side 

for reflecting light; the spacers 33 intervening between the 

bottom plate 14a and the rising portions 20b; and the press members 
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21 having the press surfaces 28 pressing the rising portions 20b 

from the light output side. The press members 21 and the spacers 

33 are provided with the mounting structures (the mounting pieces 

27b of the mounting portions 27 and the mounting holes 34) 

configured to hold the press members 21 in a state of being attached 

to the spacers 33 by moving the press members 21 with respect to 

the spacers 33 in the direction along the rising portions 20b. 

[0086] The rising portions 20b of the reflection sheet 20 

are configured to rise from the bottom portion 20a toward the light 

output side, and therefore tend to be unstable in shape because 

the angle of rising from the bottom portion 20a changes or the 

rising portions 20b deform due to warpage or flexion, for example. 

In this regard, according to the embodiment, the rising portions 

20b are pressed from the light output side by the press surfaces 

28 of the press members 21, which makes it possible to suppress 

displacement of the rising portions 20b toward the light output 

side. Accordingly, this makes it possible to suppress variations 

of angle of rising of the rising portion 20b with respect to the 

bottom portion 20a, and also suppress generation of deformation 

of the rising portion 20b due to warpage or flexion. That is, 

the rising portions 20b can be held in a stable form to stabilize 

the direction of light reflected there, which makes it less prone 

to generate unevenness in light emitted from the backlight unit 

12. 

[0087] Further, when the press members 21 according to the 

embodiment are moved in the direction along the rising portions 
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' 

20b with respect to the spacers 33 intervening between the rising 

portions 20b of the reflection sheet 20 and the bottom plate 14a 

of the chassis 14, the press members 21 are held in a state of 

being attached by the mounting structures to the spacers 33. The 

direction of the movement of the press members 21 during mounting 

is set along to the rising portions 20b, the press surfaces 28 

are unlikely to be displaced during mounting toward the light 

output side and the opposite side with respect to the rising 

portions 20b. That is, the positions of pressing on the rising 

portions 20b by the press surfaces 28 are unlikely to shift, which 

makes it possible to press the rising portions 20b more 

appropriately by the press surfaces 28. Therefore, the shape of 

the rising portions 20b can be kept in a more stable manner, thereby 

more effectively suppressing generation of unevenness in output 

light. 

[0088] In addition, the spacers 33 have a wall-like shape 

rising from the bottom plate 14a, and the direction of movement 

of the press members 21 during mounting is set along the 

through-thickness direction of the spacers 33. Accordingly, the 

press members 21 can be attached by moving with respect to the 

wall-like spacers 33 along the through-thickness direction. 

[0089] In addition, the mounting structures are formed by 

the mounting pieces 27b disposed at the press members 21 and 

configured to extend along the through-thickness direction and 

the mounting holes 34 configured to penetrate the spacers 33 in 

the through-thickness direction and allowing insertion of the 
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mounting pieces 27b. Accordingly, when the press members 21 are 

moved during mounting with respect to the spacers 33 in the 

through-thickness direction, the mounting pieces 27b are inserted 

into the mounting holes 34 of the spacers 33 to thereby attach 

the press members 21. When the rising portions 20b and the edge 

portions of the mounting holes 34 of the spacers 33 are both 

sandwiched between the mounting pieces 27b and the press surfaces 

28, the press members 21 can be held and the rising portions 20b 
I 

can be pressed. 

[0090] In addition, the mounting pieces 27b are provided with 

the protruding portions 27c held to the edge portions of the 

mounting holes 34. Accordingly, when the protruding portions 27c 

are held to the edge portions of the mounting holes 34, the press 

members 21 can be held so as not to come off from the spacers 33. 

This makes it possible to press the rising portions 20b by the 

press surfaces 28 in a more stable manner. 

[0091] In addition, the mounting pieces 27b and the mounting 

holes 34 are both configured to be in parallel to the rising 

portions 20b. Accordingly, even if there exist any clearance and 

backlash between the mounting pieces 27b and the mounting holes 

34, the position of pressing on the rising portions 20b by the 

press surfaces 28 is unlikely to change. Therefore, it is possible 

to press the rising portions 20b by the press surfaces 28 in a 

further appropriate manner. 

[0092] The direction of movement of the press members 21 

during mounting is substantially perpendicular to the direction 
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headed from the bottom portion 20a to the rising portions 20b. 

Accordingly, when the press members 21 are moved during mounting, 

the press members 21 are hardly moved in the direction headed from 

the bottom portion 20a to the rising portions 20b (X-axis 

direction) . Therefore, the position of pressing on the rising 

portions 20b by the press surfaces 28 is further unlikely to shift, 

which makes it possible to press the rising portions 20b by the 

press surfaces 28 in a more appropriate manner. 
' 

[0093] The spacers 33 have receiving surface 33a configured 

to receive the rising portions 20b from the side opposite to the 

light output side. Accordingly, the rising portions 20b can be 

pressed from both the light output side and the side opposite to 

the light output side, by the receiving surfaces 33a of the spacers 

33 and the press surfaces 28 of the press members 21. This makes 

it possible to keep the shape of the rising portions 20b in a more 

stable manner. 

[0094] The rising portions 20b have insertion holes 29 into 

which the mounting portions 27 as the mounting structures can be 

inserted. Accordingly, when the mounting portions 27 are 

inserted into the insertion holes 29, the press members 21 are 

mounted to the spacers 33. 

[0095] The optical members 15 on the light output side with 

respect to the hot cathode tube 17, and the press members 21 have 

an axis passing across space in the chassis 14 and support portions 

26 supporting the optical member 15 from the side opposite to the 

light output side. Accordingly, the press members 21 can also 
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perform the function of supporting the optical member 15 from the 

side opposite to the light output side. 

[0096] The rising portions 20b and the press surfaces 28 are 

configured to intersect with both the axial direction of the 

support portions 2 6 and the direction perpendicular to the axial 

direction (plate plane of the optical member 15, surface 

perpendicular to the axial direction). Accordingly, the rising 

portions 20b configured to intersect with both the axial direction 
I 

of the support portions 2 6 and the direction perpendicular to the 

axial direction can be pressed by the press surfaces 28 from the 

light output side in an appropriate manner. This makes it possible 

to keep the shape of the reflection sheet 20 in a stable manner 

and stabilize the direction of light reflected there, which makes 

it less prone to generate unevenness in light output from the 

backlight unit 12. 

[0097] Angles formed by the rising portions 20b and the press 

surfaces 28 with respect to the direction perpendicular to the 

axial direction are substantially equal. Accordingly, the rising 

portions 20b can be pressed in a reliable manner by the press 

surfaces 28 of the press members 21, thereby achieving excellent 

shape stability. 

[0098] The angles formed by the rising portions 20b and the 

press surfaces 28 with respect to the direction perpendicular to 

the axial direction are both acute angles. Accordingly, light 

reflected on the rising portions 20b is angled in accordance with 

the angle of rising from the bottom portions 20a. When the angle 
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of rising is set as an acute angle, light can be output in a 

favorable manner. The rising portions 20b with the acute rising 

angle can be appropriately pressed by the press surfaces 28 with 

the acute angle with respect to the direction perpendicular to 

the axial direction. 

[0099] The rising portions 20b and the press surfaces 28 are 

both inclined. Accordingly, the inclined rising portions 20b can 

be appropriately pressed by the similarly inclined press surfaces 
I 

28. 

[0100] The axial direction of the support portions 26 is 

substantially perpendicular to a plate surface of the optical 

member 15. Accordingly, the optical member 15 can be 

appropriately supported by the support portions 26. This makes 

the support portions 26 less prone to be recognized as a dark 

section through the optical member 15, which is more preferably 

suited for suppression of uneven brightness. 

[0101] The press members 21 are formed such that the press 

surfaces 28 press partially the rising portions 20b in the 

direction headed from the bottom portion 20a to the rising portions 

20b. Accordingly, the press members 21 can be reduced in size 

as compared to the arrangement where the press members 21 press 

the rising portions 20b over the entire length. Therefore, even 

if light reflectance is different between the reflection sheet 

20 and the press members 21, it is possible to make it less prone 

to generate uneven light reflectance in the chassis 14. 

[0102] The bottom plate 14a has side plates 14b rising toward 

- 56 -



G200058SBOWSG 

the light output side at end portions thereof, the side plates 

14b have receiving plate 14c jutting outward at rising ends thereof, 

and the rising portions 20b have extending portions 20c extending 

along the receiving plates 14c at rising ends thereof. 

Accordingly, in the reflection sheet 20, the bottom portion 20a 

is disposed along the bottom plate 14a, and the extending portions 

20c are disposed along the receiving plates 14c. This makes it 

possible to stabilize the shape of the rising portions 20b 
I 

positioned between the bottom portion 20a and the extending 

portions 20c. 

[0103] The chassis 14 is divided into the light source 

placement area LA where the hot cathode tube 17 is disposed and 

the light source non-placement areas LN where the hot cathode tube 

17 is not disposed. Accordingly, the chassis 14 includes the light 

source non-placement area LN where the hot cathode tube 17 is not 

disposed, which decreases the number of the hot cathode tubes 17 

as compared to the case where the hot cathode tube 17 is evenly 

disposed in the entire chassis 14, thereby realizing cost 

reduction and power saving on the backlight unit 12. 

[0104] The chassis 14 is divided into at least the first end 

portion 14A, the second end portion 148 positioned opposite to 

the first end portion 14A, and the central portion 14C sandwiched 

between the first end portion 14A and the second end portion 148. 

The central portion 14C constitutes the light source placement 

area LA, and the first end portion 14A and the second end portion 

148 constitute the light source non-placement areas LN. 
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Accordingly, it is possible to provide sufficient brightness at 

the central portion of the backlight unit 12 and thus also provide 

the brightness of the display central portion in the liquid crystal 

display device 10 including the backlight unit 12, thereby 

achieving favorable viewability. 

[0105] At least part of the bottom portion 20a is disposed 

in the light source placement area LA, whereas at least parts of 

the rising portions 
' 

20b are disposed in the light source 

non-placement areas LN. Quantity of light in the chassis 14 tends 

to be smaller in the light source non-placement areas LN as 

compared to the light source placement area LA. However, when 

the rising portions 20b rising from the bottom portion 20a toward 

the light output side is disposed in the light source non-placement 

areas LN, it is possible to make it less prone to generate a dark 

section in the light source non-placement areas LN. This makes 

it possible to suppress uneven brightness. 

[0106] The optical member 15 is disposed on the light output 

side with respect to the hot cathode tube 17, and at the diffuser 

plate 30 as the optical member 15, light reflectance at least on 

the first plane 30a facing the hot cathode tube 17 is larger at 

parts overlapping the light source non-placement areas LN (light 

source non-overlapping portions DN) than a part overlapping the 

light source placement area LA (light source overlapping portion 

DA). Accordingly, Light emitted from the hot cathode tube 17 first 

reaches a part of the optical member 15 with a relatively high 

light reflectance, and therefore most of the light is reflected 
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(that is, not transmitted), whereby brightness of illumination 

light is suppressed with respect to quantity of light emitted from 

the hot cathode tube 17. Light reflected there can be reflected 

in the chassis 14 so as to reach the light source non-placement 

areas LN. The parts of the optical member 15 overlapping the light 

source non-placement areas LN have relatively small light 

reflectance, and therefore let much more light pass through, 

thereby achieving desired brightness of illumination light. 
I 

[0107] The diffuser plate 30 has light reflectance at least 

in the first plane 30a facing the hot cathode tube 17 that becomes 

smaller with increasing distance from the hot cathode tube 17. 

Accordingly, it is possible to unify brightness of illumination 

light in the light source placement area LA and the light source 

non-placement areas LN. 

[0108] The press members 21 have surfaces of a white color. 

Accordingly, the surface of the press members 21 can reflect light 

favorably, which makes it possible to effectively use light 

emitted from the hot cathode tube 17. 

[0109] The light source is formed by the hot cathode tube 

17. This achieves high brightness and the like. 

[0110] The first embodiment of the invention is described 

above, but the invention is not limited to the foregoing embodiment, 

and may include modification examples as shown below. In the 

following descriptions of the modification examples, the same 

components as those in the foregoing embodiment are given the same 

reference numerals and are not described or illustrated here. 
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[0111] 

<Modification example 1 of the first embodiment> 

Modification example 1 of the first embodiment will be 

described with reference to FIG. 15. In this context, mounting 

portions 27-1 and mounting holes 34-1 are modified in shape. FIG. 

15 is a cross section view with enlarged major components of press 

members, a reflection sheet and a spacer according to a 

modification example 1 of the first embodiment. 
' 

[0112] The mounting portions 27-1 have base parts 27a-l 

protruding from the press surfaces 28 of the press portions 25 

so as to be inclined with respect to the Z-axis direction, as shown 

in FIG. 15. Angle formed by the axial direction (protruding 

direction) of the base portions 27a-l with respect to the press 

surfaces 28 is an almost right angle. The mounting pieces 27b-l 

have main plate surfaces configured to be parallel to the press 

surfaces 28 and the rising portions 20b, and have side surfaces 

configured to be parallel to the axial direction of the base 

portions 27a-l. In addition, the mounting holes 34-1 have the 

same shape in cross section as the mounting pieces 27b-l. 

[0113] <Modification example 2 of the first embodiment> 

Modification example 2 of the first embodiment will be 

described with reference to FIG. 16. In this context, rising 

portions 20b-2, press portions 25-2, and spacers 33-2, are 

modified in shape. FIG. 16 is a cross section view with enlarged 

major components of press members, a reflection sheet, and spacers 

according to the modification example 2 of the first embodiment. 
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[0114] All of the rising portions 20b-2, the press portions 

25-2, and the spacers 33-2, have a substantially arc shaped cross 

section (arched cross section), as shown in FIG. 16. Specifically, 

the rising portions 20b-2 are formed in a backward curved arc shape, 

and are disposed as a whole nearer to the bottom plate 14a than 

a line (string) linking the rising base ends and the rising leading 

ends. The rising portions 20b-2 form an angle of rising from the 

bottom portion 20a, which is almost the same as that in the first 
I 

embodiment 1. The rising angle is formed by a tangent line at 

the rising base ends of the rising portions 20b-2 with respect 

to the bottom portion 20a. The press portions 25-2 and the spacers 

33-2 have cross sections with almost the same curvature as that 

of the rising portions 20b-2, and have press surfaces 28-2 and 

receiving surfaces 33a-2 formed in a substantially arc shape along 

the rising portions 20b-2. Angles formed by the press surfaces 

28-2 and the receiving surfaces 33a-2 with respect to the Y-axis 

direction are almost the same as the rising angle of the rising 

portions 20b-2. As in the foregoing, even if the rising portions 

20b-2 are curved in an arc-like shape, the shape of the rising 

portions 25b-2 can be appropriately kept by forming the press 

portions 25-2 and the spacers 33-2 in a similar shape. 

[0115] <Modification example 3 of the first embodiment> 

Modification example 3 of the first embodiment will be 

described with reference to FIG. 17. In this modification example, 

the first plane 30a of the diffuser plate 30 is modified in 

distribution of light reflectance. FIG. 17 is a graph showing 
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changes in light reflectance on the diffuser plate along the 

shorter side according to the modification example 3 of the first 

embodiment. 

[0116] In the first plane 30a of the diffuser plate 30, the 

light source overlapping portion OA generally has a uniform light 

reflectance of 65%, for example, which is the maximum value in 

the diffuser plate 30, as shown in FIG. 17. The light source 

non-overlapping portions ON have a light reflectance that becomes 
I 

continuously smaller by degrees (in a sloped manner) with 

increasing distance from the light source overlapping portion OA 

and is 30% which is the minimum value at both ends of the diffuser 

plate 30 along the shorter side (Y-axis direction) . The dots 32a 

constituting the light reflecting portion 32 are formed so as to 

be largest and uniform in area in the light source overlapping 

portion OA and become continuously smaller in area by degrees in 

the light source non-overlapping portion ON in inverse proportion 

to a distance from the light source overlapping portion OA. 

[ 0117] <Modification example 4 of the first embodiment> 

Modification example 4 of the first embodiment will be 

described with reference to FIG. 18. In this modification example, 

distribution of light reflectance in the first plane 30a of the 

diffuser plate 30 is further modified. FIG. 18 is a graph showing 

changes in light reflectance at the diffuser plate along the 

shorter side according to the modification example. 

[0118] The light reflecting portion 32 is formed such that 

light reflectance on the first plane 30a of the diffuser plate 
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30 becomes continuously smaller by degrees from the light source 

overlapping portion DA to the light source non-overlapping 

portions DN as shown in FIG. 18. Specifically, the area of the 

dots 32a (light reflectance) constituting the light reflecting 

portion 32 is largest and uniform at the light source overlapping 

portion DA, and becomes continuously smaller by degrees for each 

predetermined area with increasing distance from the light source 

overlapping portion DA, and is smallest at both end portions of 
I 

the diffuser plate 30 along the shorter side (in the Y-axis 

direction) . That is, in the light source non-overlapping 

portions DN of the light reflecting portion 32, the light 

reflectance changes in a striped shape along the shorter side of 

the diffuser plate 30 (in the Y-axis direction) . This 

configuration makes it possible to moderate distribution of 

brightness of illumination light emitted from the diffuser plate 

30. Further, according to the means for forming a plurality of 

areas with stepwise changes in light reflectance, it is possible 

to simplify the method for manufacturing the diffuser plate 30, 

thereby contributing to cost reduction. 

[0119] <Second embodiment> 

Second embodiment of the invention will be described with 

reference to FIG. 19 or 22. In the second embodiment, spacers 

133 are modified in structure and press members 121 are modified 

in mounting structure. The same structures, operations and 

advantages as those in the first embodiment are not described here. 

[0120] FIG. 19 is a plane view showing layout of a hot cathode 
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tube and press members in a chassis, FIG. 20 is a cross section 

view of FIG. 19 taken along line xx-xx, FIG. 21 is a cross section 

view of FIG. 19 taken along line xx-xx in which the press members 

are not yet attached, and FIG. 22 is a cross section view of FIG. 

19 taken along line xx-xx in which the press members are placed 

in a release position. 

[0121] The spacers 133 are formed by first spacer portions 

133A and second spacer portions 1338 intersecting with each other 
' 

in a planar view, as shown in FIG. 19. Specifically, the first 

spacer portions 133A have a wall-like shape rising from the bottom 

plate 14a toward the front side, and have main wall surfaces along 

theY-axis direction. The first spacer portions 133A having first 

receiving surfaces 133Aa (FIG. 20) configured to incline and 

extend along the rising portions 20b of the reflection sheet 20 

and receive the rising portions 20b from the back side, which are 

almost similar to the spacers 33 in the first embodiment in shape, 

layout in the bottom plate 14a, and number, except for the absence 

of the mounting holes 34. The second spacer portions 1338 each 

have a wall-like shape rising from the bottom plate 14a toward 

the front side and have main wall surfaces along the X-axis 

direction, and are almost perpendicular to the first spacer 

portions 133A. The second spacer portions 1338 are provided in 

a pair in each of the light source non-placement areas LN of the 

bottom plate 14a, and are configured to extend along the X-axis 

direction while passing over almost centers of the first spacer 

portions 133A along theY-axis direction. In addition, the second 
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spacer portions 133B are configured to connect to the intersecting 

first spacer portions 133A and have both ends connected to the 

both side plates 14b, which makes it possible to further enhance 

the strength of the chassis 114. Front surfaces of the second 

spacer portions 133B constitute second receiving surfaces 133Ba 

inclined in parallel to the rising portions 20b and receiving the 

rising portions 20b from the back side (FIG. 20). The second 

receiving surfaces 133Ba are almost flush with first receiving 
I 

surfaces 133Aa and almost parallel to the same. 

[0122] Further, press members 121 are attached to the second 

spacer portions 133B of the spacers 133. Specifically, the press 

members 121 are overlapping the second spacer portions 133B in 

a planar view. The press members 121 are attached to the second 

spacer portions 133B at positions shifted by two each along the 

X-axis direction, and therefore the press members 121 are arranged 

in the chassis 114 by four in a zigzag manner in a planar view. 

The press members 121 are provided at almost middle positions 

between the second spacer portions 133B and the first spacer 

portions 133A adjacent to each other along the X-axis direction. 

Provided at parts of the second spacer portions 133B to which the 

press members 121 are attached are mounting holes 134 into which 

mounting portions 127 of the press members 121 can be inserted, 

as shown in FIG. 20. The mounting holes 134 penetrate the second 

spacer portions 133B along the through-thickness direction 

thereof, and are inclined at a predetermined angle with respect 

to the Y-axis direction such that main inner surfaces of the 
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mounting holes 134 are parallel to the press surfaces 28 and the 

rising portions 20b. 

[0123] Direction of sliding of the press members 121 during 

mounting or removal with respect to the second spacer portions 

133B is parallel to the press surfaces 28 and the rising portions 

20b, and is inclined with respect to the Y-axis direction. The 

mounting pieces 127b constituting the mounting portions 127 are 

configured to extend from the protruding leading ends of the base 
I 

portions 127a along the direction of sliding. The structure of 

the mounting portions 127 is almost the same as the structure 

obtained by rotating the mounting portions 27 in the first 

embodiment by 90 degrees. In FIGS. 20 to 22 where the Y-axis 

direction is set as a horizontal direction, the lower oblique left 

side is aligned to the direction of mounting of the press members 

121 (direction of movement during mounting), and the reverse upper 

oblique right side is aligned to the direction of removal of the 

press members 21 (direction of movement during removal). In 

addition, insertion holes 129 of the rising portions 20b are 

provided at positions shifted from the second spacer portions 133B 

in the direction of removal. 

[0124] To attach the press members 121 to the second spacer 

portions 133B, the press members 121 in the state shown in FIG. 

21 are inserted toward the back side along the Z-axis direction 

to insert the mounting portions 127 into the insertion holes 129. 

When the press members 121 reach the release position shown in 

FIG. 22, the press members are then slid in the direction of 
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mounting shown by an arrow in FIG. 22. The direction of sliding 

is parallel to the press surfaces 28 and the rising portions 20b, 

and therefore the position of pressing on the rising portions 20b 

by the press surfaces 28 hardly changes even in the course of 

sliding. When the press members reach the mounting position shown 

in FIG. 20, the protruding portions 127c are locked at the edge 

portions of the mounting holes 134, whereby it is possible to 

prevent the press members 121 from coming off and press the rising 
I 

portions 20b stably by the press surfaces 28 from the front side. 

[0125] According to the embodiment as described above, the 

spacers 133 have a wall-like shape rising from the bottom plate 

14a toward the light output side and include the first spacer 

portions 133A and the second spacer portions 1338 intersecting 

with each other in a planar view, and the first spacer portions 

133A and the second spacer portions 1338 are connected to each 

other. Accordingly, the first spacer portions 133A and the second 

spacer portions 1338 intersecting with each other in a planar view 

are connected to each other, thereby enhancing the strength of 

the chassis 114. 

[ 012 6] <Third embodiment> 

Third embodiment of the invention will be described with 

reference to FIGS. 23 to 25. In the third embodiment, the shape 

of a reflection sheet 220 and layout of spacers 233 and the press 

members 21 are modified. In the embodiment, the press members 

21 have the same structure as that in the first embodiment. The 

same structures, operations, and advantages as those in the first 
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embodiment are not described here. 

[0127] FIG. 23 is a plane view showing layout of a hot cathode 

tube and press members in a chassis, FIG. 24 is a cross section 

view of FIG. 23 taken along line xxiv-xxiv, and FIG. 25 is a cross 

section view of FIG. 23 taken along line xxv-xxv. 

[0128] The reflection sheet 220 is entirely formed in a 

bowl-like shape and includes a bottom portion 220a at the center 

of the bottom plate 214a of the chassis 214 and four rising portions 
' 

220b rising from both end portions of the bottom portion 220a along 

the longer side and both end portions of the bottom portions 220a 

along the shorter side, as shown in FIGS. 23 to 25. The rising 

portions 220b are formed by a pair of first rising portions 220bA 

rising from both ends of a bottom portion 220a along the longer 

side and sandwiching the bottom portion 220a along the Y-axis 

direction; and a pair of second rising portions 220bB rising from 

both ends of the bottom portion 220a along the shorter side, 

sandwiching the bottom portion 220a along the X-axis direction, 

and adjacent to the first rising portions 220bA. The first rising 

portions 220bA and the second rising portions 220b are inclined 

so as to rise from the bottom portion 220a at respective 

predetermined rising angles. The first rising portions 220bA and 

the second rising portions 22 ObB are connected to each other and 

are bent at boundaries therebetween. 

[ 012 9] The spacers 233 are formed by first spacer portions 

233A overlapping the first rising portions 220bA in a planar view; 

and second spacer portions 233B overlapping the second rising 
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portions 220bB in a planar view. The first spacer portions 233A 

have a wall-like shape with a main wall surface along the Y-axis 

direction, whereas the second spacer portions 233B have a 

wall-like shape with a main wall surface along the X-axis direction, 

and the main wall surfaces of the first spacer portions 233A and 

the second spacer portions 233B are substantially perpendicular 

to (intersect with) each other. The first spacer portions 233A 

are disposed at five positions separated from each other along 
' 

the X-axis direction. The first spacer portions 233A on both ends 

are smaller than the three first spacer portions 233A in the middle. 

The second spacer portions 233B are disposed at four positions 

separated from each other along the Y-axis direction. The second 

spacer portions 233B on both ends are smaller than the two second 

spacer portions 2338 in the middle, and are connected to the first 

spacer portions 233A on the both ends. The press members 21 are 

attached to the larger first spacer portions 233A and second spacer 

portions 233B in the middle. 

[0130] <Fourth embodiment> 

Fourth embodiment of the present invention will be described 

with reference to FIG. 26 or 27. In the fourth embodiment, cold 

cathode tubes 40 are used as a light source, and a reflection sheet 

320, press members 321, and spacers 333 are modified in shape. 

In the embodiment, the press members 321 have almost the same 

structure as that in the first embodiment. The same structures, 

operations, and advantages as those in the first embodiment are 

not described here. 
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[0131] FIG. 26 is a plane view showing layout of cold cathode 

tubes and press members in a chassis, and FIG. 27 is a cross section 

view of FIG. 26 taken along line xxvii-xxvii. 

[0132] As shown in FIG. 26, the cold cathode tubes 40 

constituting a light source (linear light source) in the 

embodiment, are each formed in an elongated tubular (linear) shape 

and include a hollow elongated glass tube with both ends sealed 

and a pair of electrodes encapsulated in the inside of the both 
I 

ends of the glass tube. The glass tubes have mercury, rare gas, 

and the like encapsulated therein, and include inner wall surfaces 

to which a fluorescent material is applied. The cold cathode tubes 

40 have respective relay connectors (not shown) disposed at both 

ends thereof and connected to lead terminals protruding from the 

electrodes toward the outside of the glass tubes. The cold cathode 

tubes 40 are connected via the relay connectors to an inverter 

board (not shown) attached to the outer surface of the bottom plate 

14a of the chassis 14, and are configured to be driven and 

controlled via the relay connectors. The outer diameter of the 

cold cathode tubes 40 is about 4 mm, for example, which is smaller 

than the outer diameter of the hot cathode tubes 17 described above 

in relation to the first embodiment (about 15. 5 mm, for example) . 

[0133] The thus structured cold cathode tubes 40 are stored 

eccentrically in the chassis 14 so as to have a longer side (in 

an axial direction) aligned to the longer side of the chassis 14 

and be arranged in parallel at six positions at predetermined 

intervals (arrangement pitch) . More specifically, assuming that 
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the bottom plate 14a of the chassis 14 (facing the diffuser plate 

30) is divided into a first end portion 14A along the shorter side, 

a second end portion 14B positioned opposite to the first end 

portion 14A, and a central portion 14C sandwiched between the first 

and second end portions, the cold cathode tubes 40 are disposed 

at the central portion 14C of the bottom plate 14a, thereby to 

form the light source placement area LA, as shown in FIGS 26 and 

27. The light source placement area LA according to the embodiment 
I 

is wider than that in the first embodiment. The cold cathode tubes 

40 are not disposed in the first end portion 14A and the second 

end portion 14B of the bottom plate 14a, thereby to form the light 

source non-placement areas LN. That is, the cold cathode tubes 

40 form the light source placement area LA eccentric to the central 

portion of the bottom plate 14a of the chassis 14 along the shorter 

side, and the area of the light source placement area LA is larger 

than the area of each of the light source non-placement areas LN. 

Further, the ratio of the area of the light source placement area 

LA (the length along theY-axis direction) to the area of the entire 

screen (the vertical dimension of the screen (shorter side 

dimension)) is about 42%, for example, which is larger than that 

in the first embodiment. The light source non-placement areas 

LN in a pair are almost the same in area. In addition, the cold 

cathode tubes 40 are formed to be almost equal in length to the 

horizontal dimension of the screen (longer side dimension) . 

[0134] Bottom portion 320a of a reflection sheet 320 is 

slightly larger in shorter side dimension than the light source 
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placement area LA of the bottom plate 14a of the chassis 14, and 

overlaps the light source placement area LA in a planar view. That 

is, the bottom portion 320a is extended in formation range 

according to the light source placement area LA, whereas rising 

portions 320b are reduced in formation range in correspondence 

with the light source non-placement areas LN. Therefore, the 

angle of rising of the rising portions 320b from the bottom portion 

320a is larger than that in the first embodiment. In addition, 
' 

in correspondence with change in the rising angle of the rising 

portions 320b, the angle formed along theY-axis direction by press 

surfaces 328 of press portions 325 in press members 321 is changed, 

and the angle formed along the Y-axis direction by receiving 

surfaces 333a of the spacers 333 is changed. 

[0135] According to the embodiment as described above, the 

light source is formed by the cold cathode tubes 4 0. This achieves 

longer life of the light source and facilitates light regulation. 

[0136] <Fifth embodiment> 

Fifth embodiment of the invention will be described with 

reference to FIG. 28 or 2 9. In the fifth embodiment, LEOs 50 are 

used as a light source. In the embodiment, the press members 21 

have almost the same structure as that in the first embodiment. 

The same structures, operations, and advantages as those in the 

first embodiment are not described here. 

[0137] FIG. 28 is a plane view showing layout of LEOs and 

a press member in a chassis, and FIG. 29 is a cross section view 

of FIG. 28 taken along line xxix-xxix. 
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[0138] In the embodiment, a large number of LEOs 50 as a light 

source are mounted on an LED board 51 stored in the chassis 14, 

thereby to constitute a linear light source extending along the 

X-axis direction as a whole, as shown in FIGS. 28 and 29. The 

LED board 51 is made of synthetic resin, and has a surface of a 

white color excellent in light reflectivity, and is fixed to the 

bottom plate 14a of the chassis 14 by a fixing means not shown. 

The LED board 51 extends along the bottom plate 14a of the chassis 

14, and has a horizontally long rectangular shape in a planar view, 

and is attached to the bottom plate 14a so as to have a longer 

side aligned to the longer side of the chassis 14. The shorter 

side dimension of the LED board 51 is smaller than the vertical 

dimension of the screen (the shorter side dimension of the chassis 

14), and the longer side dimension of the LED board 51 is almost 

equal to the horizontal dimension of the screen (the longer side 

dimension of the chassis 14). In addition, the LED board 51 has 

a wiring pattern formed by a metal film on which the LEOs 50 are 

mounted at predetermined positions. The LED board 51 is connected 

to an external control board not shown from which power needed 

for illumination of the LEOs 50 is supplied to drive and control 

the LEOs 50. 

[0139] The LEOs 50 are so-called surface-mounted components 

that are mounted on the surface of the LED board 51, and are 

numerously arranged in parallel on the front side of the LED board 

51 in a grid-like pattern (in a matrix) along the X-axis direction 

and the Y-axis direction. The LEOs 50 are configured such that 
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LED chips are encapsulated by means of a resin material on a board 

portion fixed to the LED board 51. The LED chips mounted on the 

board portion are classified under three types with different main 

emission wavelengths. Specifically, each of the LED chips emits 

single light of R (red), G (green), orB (blue). The LEDs 50 are 

a top type in which the surface of the LEDs 50 opposite to the 

surface of the same mounted on the LED board 51 constitutes the 

emission surface. Optical axis of the LEDs 50 is almost aligned 

to the Z-axis direction (the direction perpendicular to the plate 

planes of the liquid crystal panel 11 and the optical member 15). 

[0140] Assuming that the bottom plate 14a of the chassis 14 

(facing the diffuser plate 30) is evenly divided along the shorter 

side into the first end portion 14A, the second end portion 14B 

positioned opposite to the first end portion 14A, and the central 

portion 14C sandwiched between the first and second end portions, 

the LED board 51 with the LEDs 50 numerously mounted is disposed 

at the central portion 14C of the bottom plate 14a, thereby to 

form the light source placement area LA. The LED board 51 is not 

disposed at the first end portion 14A and the second end portion 

14B of the bottom plate 14a, thereby to form the light source 

non-placement area LN. That is, the LEDs 50 and the LED board 

51 form the light source placement area LA eccentric to the central 

portion of the bottom plate 14a of the chassis 14 along the shorter 

side. In addition, the ratio of the area of the light source 

placement area LA (the length along the Y-axis direction) to the 

area of the entire screen (the vertical dimension (shorter side 
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dimension) of the screen) can be set as appropriate. The ratio 

may be identical to that in the first embodiment or the fourth 

embodiment, or may be set at a value other than those in the first 

and fourth embodiments. 

[0141] According to the embodiment as described above, the 

light source is formed by the LEDs 50. This achieves longer life 

and lower power consumption of the light source. 

[0142] <Other embodiments> 

The invention is not limited to the embodiments described 

in the foregoing text and the drawings. The following embodiments 

are also included in the technical scope of the invention, for 

example. 

(1) In the foregoing embodiments, the main plate surfaces 

of the mounting pieces (main inner surfaces of the mounting holes) 

are parallel to the press surfaces and the rising portions, and 

are inclined with respect to theY-axis direction. However, the 

invention also includes an arrangement in which the main plate 

surfaces of the mounting pieces (main inner surfaces of the 

mounting holes) are configured to be parallel to the Y-axis 

direction. 

[0143] (2) In the foregoing embodiments, the mounting holes 

constituting the mounting structures are configured to penetrate 

the spacers in the through-thickness direction. Alternatively, 

for example, the press members may be attached by concaving the 

main wall surfaces of the spacers to provide mounting recesses 

that do not extend all the way through the spacers, as the mounting 
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structures, and fitting the mounting pieces into the mounting 

recesses. 

[0144] (3) In the foregoing embodiments, the protruding 

portions protrude from the mounting pieces toward the press 

surfaces. However, the invention also includes an arrangement 

in which the protruding portions protrude from the mounting pieces 

toward the side opposite to the press surfaces, and an arrangement 

in which the protruding portions protrude from the mounting pieces 

along theY-axis direction. In addition, the protruding portions 

may be omitted. 

[0145] (4) In the foregoing embodiments, as the mounting 

structures, the mounting pieces are provided to the press members, 

and the mounting holes (mounting recesses) are provided to the 

spacers. On the contrary, the mounting holes (mounting recesses) 

may be provided to the press members, and the mounting portions 

may be provided to the spacers. 

[0146] (5) In the foregoing embodiment, the spacers have the 

receiving surfaces receiving the rising portions from the back 

side. However, the invention also includes an arrangement in 

which the spacers are provided without receiving surfaces. 

[0147] ( 6) In the foregoing embodiment, the angle formed by 

the press surfaces of the press portions (the receiving surfaces 

of the spacers) with respect to theY-axis direction and the angle 

formed by the rising portions with respect to theY-axis direction 

are almost the same. However, the invention also include an 

arrangement in which the angle formed by the press surfaces 
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(receiving surfaces) with respect to the Y-axis direction is 

larger or smaller than the angle formed by the rising portions 

with respect to the Y-axis direction. 

[0148] (7) In the foregoing embodiment, the press portions 

and the rising portions are inclined in almost the same shape. 

However, the press portions and the rising portions may be 

different in shape. For example, the press portions may be 

arc-shaped (curved) and the rising portions may be inclined, and 

the opposite is also possible. Similarly, the spacers may be 

different in shape from at least one of the press portions and 

the rising portions. 

[0149] (8) In the foregoing embodiments, the angle formed 

by the press surfaces of the press portions (receiving surfaces 

of the spacers) with respect to theY-axis direction and the angle 

formed by the rising portions with respect to theY-axis direction, 

are both acute angles less than 4 5 degrees. However, the invention 

also includes an arrangement in which these angles are acute angles 

equal to or larger than 45 degrees. 

[0150] (9) Other than those in the foregoing embodiments, 

the mounting position of the press members in the chassis can be 

changed as appropriate. Similarly, the mount position of the 

spacers in the chassis can also be changed as appropriate. 

[0151] (10) Other than those in the foregoing embodiments, 

the planar shape and cross section shape of the spacers can be 

changed as appropriate. 

[0152] (11) In the foregoing embodiments, the axial 
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direction of the support portions is aligned to the Z-axis 

direction. However, the invention also includes an arrangement 

in which the axial direction of the support portions is slightly 

inclined with respect to the Z-axis direction. Similarly, the 

axial direction of the mounting pieces can also be changed. 

[0153] ( 12) The foregoing first and second embodiments have 

two kinds of press members with different mounting structures with 

respect to the chassis. As a matter of course, the two kinds of 

press members can be mixed in one chassis. 

[0154] (13) In the foregoing second embodiment, the first 

spacer portions and the second spacer portions are almost 

perpendicular to each other in a planar view. Alternatively, the 

angle formed by the first spacer portions and the second spacer 

portions can be different from a right angle. 

[0155] ( 14) In the foregoing embodiments, the chassis is made 

of synthetic resin. However, the invention is also applicable 

to an arrangement in which the chassis is made of metal. In that 

case, the spacers can be integrally formed by subjecting the bottom 

plate to a squeezing process. Alternatively, the spacers may be 

manufactured as a separate component made of synthetic resin and 

attached to the metallic chassis later. 

[0156] ( 15) In the foregoing embodiments, the press portions 

partially press the rising portions in the direction headed from 

the bottom portion to the rising portions. However, the invention 

also includes an arrangement in which the press portions press 

the rising portions over the entire length. 
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[0157] (16) In the foregoing embodiments, the rising 

portions are disposed at ends of the reflection sheet. However, 

the invention is also applicable to an arrangement in which the 

rising portions having a chevron shape in cross section are 

provided at the center of the reflection sheet. Even in that case, 

the press members may be attached in a position corresponding to 

the rising portions. 

[0158] ( 17) In the foregoing embodiments, the reflection 

sheet is configured to have the bottom portion and the rising 

portions connected to each other. However, the invention is also 

applicable to an arrangement in which a reflection sheet is 

configured to have a separation structure where the bottom portion 

and the rising potions are separated. 

[0159] (18) In the foregoing third embodiment, the cold 

cathode tubes in the fourth embodiment may be used or the LEOs 

in the fifth embodiment may be used as a light source. 

[0160] (19) In the foregoing embodiments, the surfaces of 

the press members are colored in white. Alternatively, the color 

of the surfaces of the press members may be milky white or silver, 

for example. In addition, the color of the surfaces of the press 

members can be set by applying a paint of a desired color. 

[0161] ( 20) In the foregoing embodiments, the support 

portions come into contact with the diffuser plate in a straight 

state along the X-axis direction and the Y-axis direction. 

However, the invention also includes an arrangement in which the 

support portions do not come into contact with the diffuser plate 
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in a straight state as described above (specifically, the 

protruding leading ends of the support portions are disposed 

nearer to the light source than the light source-side surface of 

the diffuser plate) . According to the arrangement, even if the 

diffuser plate thermally expands due to change in thermal 

environment in the backlight unit, the diffuser plate is permitted 

to deform so as to curve toward the light source within the range 

of the clearance between the support portions and the diffuser 

plate. Accordingly, the diffuser plate is unlikely to be flexed 

or shrunk, which makes it less prone to generate uneven brightness 

in illumination light emitted from the diffuser plate. 

[0162] (21) In the foregoing first embodiment, the one hot 

cathode tube is used as a light source. However, the number of 

the hot cathode tube(s) can be changed and may be two or more. 

Specifically, if two hot cathode tubes are used, for example, the 

ratio of the light source placement area to the vertical dimension 

of the screen is preferably about 37%. Even in the case of using 

three or more hot cathode tubes, the ratio of the light source 

placement area may also be adjusted in proportion to the number 

of the hot cathode tubes. 

[0163] ( 22) In the foregoing fourth embodiment, the six cold 

cathode tubes are used as a light source. However, the number 

of cold cathode tubes can be changed and may be five or less or 

seven or more. Specifically, in the case of using four cold 

cathode tubes, for example, the ratio of the light source placement 

area to the vertical dimension of the screen is preferably about 
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2 6%. In addition, in the case of using eight cold cathode tubes, 

for example, the ratio of the light source placement area to the 

vertical dimension of the screen is preferably about 58%. Even 

in the cases where the number of cold cathode tubes to be used 

is changed otherwise, the ratio of the light source placement area 

may also be adjusted in proportion to the number of the cold cathode 

tubes. 

[0164] (23} In the foregoing fifth embodiment, the size of 

the LED board with respect to the chassis, the positions and number 

of the LEDs to be mounted on the LED board, and the like, may be 

modified as appropriate. 

[0165] (24} In the foregoing embodiments, the central 

portion of the chassis is set as a light source placement area, 

and the first and second end portions of the same are set as light 

source non-placement areas. However, the invention also includes 

an arrangement in which at least one of the first and second end 

portions in the chassis is set as a light source placement area, 

and the other is set as a light source non-placement area. In 

this case, the first end portion and the central portion may be 

set as a light source placement area, or the second end portion 

and the central portion may be set as a light source placement 

area. 

[0166] ( 25} In the foregoing embodiments, the light sources 

are eccentrically disposed in the chassis (including the light 

source placement area and the light source non-placement areas}. 

However, the invention is also applicable to an arrangement in 
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which the light source is evenly disposed over the entire chassis. 

[0167] (26) In the foregoing first to fourth embodiments, 

the hot cathode tubes or the cold cathode tubes as a kind of 

fluorescent tube (linear light source), are used as a light source. 

However, the invention also includes an arrangement in which any 

other kind of fluorescent tube is used. In addition, the invention 

also includes an arrangement using discharge tubes of kinds other 

than fluorescent tubes (such as mercury lamps). 

[ 0 168] (27) In the foregoing fifth embodiment, the LEOs, 

which are a kind of point light source, are used as a light source. 

However, the invention also includes an arrangement using any 

other kind of point light source. Alternatively, a planar light 

source such as organic ELs may be used in the invention. 

[0169] (28) In the foregoing embodiments, one kind of light 

source is used. However, the invention also includes an 

arrangement using in mixture a plurality of kinds of light sources. 

Specifically, hot cathode tubes and cold cathode tubes may be used 

in mixture, hot cathode tubes and LEOs may be used in mixture, 

or cold cathode tubes and LEOs may be used in mixture, or hot cathode 

tubes and cold cathode tubes and LEOs may be used in mixture. 

[0170] (29) In the foregoing embodiments, the dots of the 

dot pattern constituting the light reflecting portion of the 

diffuser plate are formed in a round shape. However, the shape 

of the dots is not limited to this, and any shape can be selected 

such as an oval shape or a polygonal shape. 

[0171] ( 30) In the foregoing embodiments, the light 
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reflecting portion is formed by means of printing on the surface 

of the diffuser plate. However, the invention also includes an 

arrangement using any other formation means, for example, metal 

vapor deposition. 

[0172] ( 31) In the foregoing embodiments, the in-plane light 

reflectance of the diffuser plate is adjusted by forming the light 

reflecting portion on the surface of the diffuser plate. 

Alternatively, the light reflectance of the diffuser plate may 

be adjusted in a manner as described below, for example. The 

diffuser plate is generally configured such that light scattering 

particles are dispersed in a light transmissive substrate. 

Accordingly, the light reflectance of the diffuser plate itself 

can be determined by the ratio of mixture of light scattering 

particles (weight %) in the light transmissive substrate. 

Specifically, the light reflectance can be made relatively large 

by making relatively large the ratio of mixture of the light 

scattering particles, and the light reflectance can be made 

relatively small by making relatively small the ratio of mixture 

of the light scattering particles. 

[0173] (32) In the foregoing embodiments, the light 

reflectance of the diffuser plate is designed and controlled by 

changing the areas of the dots constituting the light reflecting 

portion. However, the invention also includes an arrangement 

where the light reflectance is controlled by changing space 

between dots of the same areas, or by forming dots different in 

light reflectance, or the like. In relation to the foregoing, 
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dots different in light reflectance can be formed using a plurality 

of materials different in light reflectance. 

[0174] (33) In the foregoing embodiments, the light 

reflecting portion is formed on the diffuser plate of the optical 

member, and the light reflectance on the light reflecting portion 

is controlled as appropriate. However, the invention also 

includes an arrangement where the light reflecting portion is 

formed on the optical member other than the diffuser plate, and 

the light reflectance on the thus formed light reflecting portion 

is controlled as appropriate. In addition, the numbers and kinds 

of the diffuser plate and the optical sheet as optical members 

can be changed as appropriate. 

[0175] (34) The screen size, aspect ratio, and the like of 

the liquid crystal display device can be changed as appropriate, 

besides those in the foregoing embodiments. 

[0176] ( 35) In the foregoing embodiments, the liquid crystal 

panel and the chassis are placed in portrait orientation with the 

shorter side aligned to the vertical direction. However, the 

invention also includes an arrangement in which the liquid crystal 

panel and the chassis are placed in portrait orientation with the 

longer side aligned to the vertical direction. 

[0177] (36) In the foregoing embodiments, TFTs are used as 

a switching component of the liquid crystal display device. 

However, the invention is also applicable to other liquid crystal 

display devices using a switching component other than TFTs 

(thin-film diodes (TFDs), for example). 
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invention is also applicable to both liquid crystal display 

devices of color representation and liquid crystal display devices 

of black and white representation. 

[0178] ( 37) In the foregoing embodiments, the liquid crystal 

display device uses the liquid crystal panel as a display panel. 

However, the invention is also applicable to display devices using 

any other kind of display panel. 

[0179] (38) In the foregoing embodiments, the television 

receiver includes a tuner. However, the invention is also 

applicable to display devices not including a tuner. 

[0180] 

EXPLANATION OF SYMBOLS 

10: Liquid crystal display device (Display device) 

11: Liquid crystal panel (Display panel) 

12: Backlight unit (Lighting device) 

14, 114, and 214: Chassis 

14a: Bottom plate 

14b: Side plate 

14c: Receiving plate 

14A: First end portion 

14B: Second end portion 

14C: Central portion 

15: Optical member 

17: Hot cathode tube (Light source) 

20, 220, and 320: Reflection sheet 

20a, 220a, and 320a: Bottom portion 
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20b, 220b, and 320b: Rising portion 

20c: Extending portion 

21, 121, and 321: Press member 

26: Support portion 

27b and 127b: Mounting piece 

27c and 127c: Protruding portion 

28 and 328: Press surface 

30: Diffuser plate (Optical member) 

31: Optical sheet (Optical member) 

32: Light reflecting portion 

32a: Dot 

33, 133, 233, and 333: Spacers 

34 and 134: Mounting hole 

40: Cold cathode tube (Light source) 

50: LEDs (Light source) 

133A and 233A: First spacer portion 

1338 and 2338: Second spacer portion 

G200058SBOWSG 

DA: Light source overlapping portion (Portion overlapping 

light source placement area) 

DN: Light source non-overlapping portion 

overlapping light source non-placement area) 

LA: Light source placement area 

LN: Light source non-placement area 

TV: Television receiver 
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1. A lighting device including: 

a light source; 

a chassis including a bottom .plate disposed on a side 

opposite to a light output side with respect to the light source 

and housing the light source; 

a reflection sheet including a bottom portion disposed along 

the bottom plate and a rising portion rising from the bottom 

portion toward the light output side and reflecting light; 

a spacer arranged between the bottom plate and the rising 

portion; and 

a press member having a press surface pressing the rising 

portion from the light output side, wherein 

·the press member and the spacer have mounting structures 

with which the press member is mounted to the spacer by moving 

the press member in a direction along the rising portion and to 

held the press member to the spacer. 

2. The lighting device according to claim 1, wherein the spacer 

has. a wall-like shape rising from the bottom plate and arranged 

such that a thickness direction thereof aligned with the direction 

in which the press member is moved during mounting thereof to the 

spacer. 
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3. The lighting device according to claim 2, wherein the 

mounting structures include a mounting piece and a mounting hole, 

the mounting piece extending along the thickness direction of the 

spacer, the mounti"ng hole being formed through the spacer in the 

thickness direction so as to receive the mounting piece. 

4. The lighting device according to claim 3, wherein the 

mounting piece has a protruding portion held to an edge of the 

mounting hole. 

5. The lighting device according to one of claims 3 and 4, 

wherein the mounting piece and the mounting hole are arranged 

parallel to the rising portion. 

6. The lighting device according to any one of claims l to 5, 

wherein the direction in which the press member is moved during 

mounting thereof to the spacer is perpendicular to a direction 

from the bottom portion of the reflection sheet to the rising 

portion of the reflection sheet. 

7. The lighting device according to any one of claims l to 6, 

wherein the spacer has a receiving surface configured to receive 

the rising portion from the side opposite to the light output side. 

8. The lighting device according to any one of claims l to 7, 

wherein the rising portion has an insertion hole through which 
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one of the mounting structures is passed. 

9. The lighting device according to any one of claims 1 to 8, 

further including an optical member disposed on the light output 

side with respect to the light source, wherein the press member 

includes a support portion having an axis across space in the 

chassis and supporting the optical member from the side opposite 

to the light output side. 

10 . The lighting device according to claim 9, wherein the rising 

portion and the press surface are arranged so as to intersect with 

an axial direction of the support portion and a direction 

perpendicular to the axial direction. 

11. The lighting device according to claim 10, wherein the 

rising portion and the press surface are arranged such that an 

angle between the rising portion and the direction perpendicular 

to the· axial direction and an angle between the press surface and 

the direction perpendicular to the axial direction are 

substantially equal. 

12. The lighting device according to one of claims 10 and 11, 

wherein the angle between the rising portion and the direction 

perpendicular to the axial direction and the angle between the 

press surface and the direction perpendicular to the axial 

direction are acute angles. 
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13. The lighting device according to any one of claims 10 to 

12, wherein the rising portion and the press surface are sloped. 

14. The lighting device according to any one of claims 9 to 13, 

wherein the axial direction of the suppo.rt portion is 

substantially perpendicular to a plate surface of the optical 

member. 

15. The lighting device according to ariy one of claims 1 to 14, 

wherein the spacer has a wall-like shape rising from the bottom 

plate toward the light output side, and including a first spacer 

portion and a second spacer portion intersecting with each other 

in a planar view and connected to each other. 

16. The lighting device according to any one of claims 1 to 15, 

wherein the press member is formed such that the press surface 

presses a part of the rising portion in the direction from the 

bottom portion to the rising portion. 

17. The lighting device according to any one of claims 1 to 16, 

wherein: 

the chassis has a side plate and a receiving plate, the side 

plate rising from an edge of the bottom plate toward the light 

output side, the receiving plate jutting outward from a distal 

end of the side plate; and 
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the reflection sheet has an extending portion extending from 

a distal end of the rising portion along the receiving plate. 

18. The lighting device according to any one of claims 1 to 17, 

wherein the chassis includes a light source placement area where 

the light source is disposed and a light source non-placement area 

where the light source is not disposed. 

19. The lighting device according to claim 18, wherein: 

the chassis includes at least a first end portion, a second 

end portion positioned opposite to the first end portion, and a 

central portion between the first end portion and the second end 

portion; and 

the light source placement area corresponds to the central 

portion, and the light source non-placement area corresponds to 

each of the first end portion and the second end portion. 

20. The lighting device according to one of claims 18 and 19, 

wherein at least part of the bottom portion is disposed in the 

light source placement area, and at least part of the rising 

portion is disposed in the light source non-placement area. 

21. The lighting device according to any one of claims 18 to 

20, further including an optical member disposed at the light 

output side with respect to the light source, the optical member 

having a surface opposite the light source, the surface including 
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an area overlapping the light source placement area and an area 

overlapping the light source non-placement area, at least the 

surface being configured such that light reflectance of the area 

overlapping the light source non-placement area is hither than 

that of the area overlapping the light source placement area. 

22. The lighting device according to claim 21, wherein at least 

the surface opposite the light source is configured such that the 

light reflectance decreases as a: distance from the light source 

increases. 

23. The lighting device according to any one of claims 1 to 22, 

wherein the press member has a surface in a white color. 

24. The lighting device according to any one of claims 1 to 23, 

wherein the light source is a hot cathode tube. 

25. The lighting device according to any one of claims i to 23, 

wherein the light source is a cold cathode tube. 

26. The lighting device according to any one of claims 1 to 23, 

wherein the light source is an LED. 

27. A display device including: 

the lighting device according to any one of claims 1 to 26; 

and 
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a display panel configured to provide display using light 

from the lighting device. 

28. The display device according to claim 27, wherein the 

display panel is a liquid crystal panel including liquid crystals 

sealed between a pair of substrates. 

29. A television receiver including the display device 

according to one of claims 27 and 28. 

30. A lighting device, a display device, or, a television 

receiver, substantially as herein described with reference to the 

accompanying drawings. 
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