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(57) ABSTRACT

A light-emitting element (1) includes a plurality of light-
emitting diodes [3(R1, G11, . . . )] of two or more different
colors, and a light-guiding member (4) for emitting, in the
form of plane emission, light emitted by the plurality of
light-emitting diodes [3(R1, G11, . . . )]. The plurality of
light-emitting diodes are arranged in a predetermined order
along the light-guiding member (4). A scattering member
(31) for scattering light is provided on that side surface of the
light-guiding member (4) which faces in a width direction
(i.e., a direction along the direction that the light-emitting
diodes (3) are arranged). Thus obtained is a white light
source, free from coloration attributed to the color of a light-
emitting diode disposed next to a side edge surface, whose
colors have been sufficiently mixed.
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LIGHT EMITTING ELEMENT AND LIQUID
CRYSTAL DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a light-emitting ele-
ment including (i) a light source unit having a plurality of
light-emitting diodes, arranged in a predetermined order,
which are of at least two different colors and (ii) a light-
guiding member for emitting, in the form of plane emission,
light emitted by the light-emitting diodes, the light-guiding
member having (a) a color-mixing section for mixing colors
of the light emitted by the light-emitting diodes and (b) a
display section for emitting, in the form of plane emission, the
light whose colors have been mixed by the color-mixing
section.

BACKGROUND ART

[0002] A liquid crystal display apparatus has an illuminat-
ing device provided on a front or back surface of a liquid
crystal panel. A light source provided on a back surface of a
liquid crystal panel is generally called a “backlight”, which is
categorized as either a direct type backlight, which has a light
source disposed directly under a liquid crystal panel, or an
edge light type backlight, which has a light source disposed
on a lateral side of a light-guiding member and thereby
achieves a surface light source.

[0003] Both of the types of backlight generally use cold-
cathode fluorescent tubes as their light sources. However, in
recent years, an illuminating device using mercury-free light-
emitting diodes as a light source has been developed out of
environmental concerns.

[0004] Cases where white illuminating devices are
obtained by using light-emitting diode as light sources are
categorized into (i) a case where a white illuminating device
is obtained by using white light-emitting diodes each of
which is a combination of a blue light-emitting diode and a
yellow light-emitting fluorescent material and (ii) a case
where a white illuminating device is obtained by disposing
plural sets of monochromatic light-emitting diodes of differ-
ent colors such as red, green, and blue and by mixing their
colors. Recently, a backlight, capable of expressing a wide
range of color reproduction, in which red, green, and blue
monochromatic light-emitting diodes are used in combina-
tion has been attracting attention.

[0005] For example, liquid crystal televisions (LE-
40M91B) each including a direct type backlight in which red,
green, and blue monochromatic light-emitting diodes are
used in combination have been mass-produced. In a set of
light-emitting diodes of the three primary colors in which red,
green, and blue light-emitting diodes are used in combina-
tion, it is necessary to mix the colors of the light-emitting
diodes so as to produce white light. For this purpose, the
light-emitting diodes are placed at a certain distance from a
diffusing plate required for obtaining uniform light, whereby
a uniformly-white backlight is achieved.

[0006] In a uniformly-white edge light type backlight
obtained by combining red, green, and blue monochromatic
light-emitting diodes, light-emitting diodes of the same color
are disposed at intervals of not less than 10 mm in consider-
ation of the intervals at which they are mounted, because each
of the light-emitting diodes has a width of approximately 3
mm. This requires a special way of mixing colors of emitted
light. Lumileds Lighting, LLC proposes a method in which a
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color-mixing section for mixing colors of emitted light is not
used as a display section (Non Patent Literature 1). As
described in this method, in order to obtain a uniformly-white
backlight by combining red, green, and blue monochromatic
light-emitting diodes, it is necessary to provide (a) a color-
mixing section for mixing colors of emitted light and (b) a
display section that glows white.
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No. 2006-236951 A (Publication Date: Sep. 7, 2006)
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p- 126-127
SUMMARY OF INVENTION
[0019] In such a structure as described above in which a

light-guiding member includes a display section and a color-
mixing section, light whose colors have been mixed by pas-
sage through the color-mixing section of a certain length
appears white in the display section. However, on an edge
surface of the light-guiding member, light emitted by a light-
emitting diode disposed at the farthest edge accounts for a
large proportion of the entire light. Therefore, for example, if
the color of the light-emitting diode disposed at the farthest
edge is red, light emitted through a discontinuous side edge
surface of the light-guiding member is not quite white, rather
a little reddish. This has been a problem with the above
structure.

[0020] Anangular characteristic of the output luminance of
a light-emitting diode is not such that the light-emitting diode
emits light of the same luminance at any angle, but such that
the luminance of light emitted frontward is highest and the
luminance decreases with an increase in angle from the front.
For example, in the ease of use of light-emitting diodes of the
three primary colors R, G, and B, a white light source whose
colors have been sufficiently mixed is obtained in front of an
R light-emitting diode, because light obliquely emitted by
each of the G and B light sources disposed on the right and left
sides of the R light-emitting diode is guided toward the dis-
play section in front of the R light-emitting diode and the
colors of the light of the R, G, and B light-emitting diodes are
mixed with one another. However, for example, on a right
edge surface of the light-guiding member, although the colors
of light emitted obliquely rightward by the light sources on
the left side are mixed, light of a color other than the color of
alight-emitting diode disposed at the rightmost edge is low in
light intensity, because there are no light sources on the right
side. In addition, light emitted by the light-emitting diode
disposed at the rightmost edge is totally reflected at the right
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edge surface. Accordingly, light of the color of the light-
emitting diode disposed at the rightmost edge increases in
light intensity. As a result, light emitted through a side edge
surface of the light-guiding member is colored with the color
of the light-emitting diode disposed at the farthest edge. This
has been a problem with the above structure.

[0021] The present invention has been made in view of the
foregoing problems, and it is an object of the present inven-
tion to achieve a light-emitting element capable of providing
a white light source, free from coloration attributed to the
color of a light-emitting diode disposed next to a side edge
surface of the light-guiding member, whose colors have been
sufficiently mixed.

[0022] In order to attain the above object, a light-emitting
element according to the present invention includes a plural-
ity of light sources of two or more different colors; and a
light-guiding member for emitting, in a form of plane emis-
sion, light emitted by the plurality of light sources, the plu-
rality of light sources being arranged in a predetermined order
along the light-guiding member, the light-guiding member
being provided with scattering means for scattering light, the
scattering means being provided on a side surface of the
light-guiding member, the side surface facing in a direction
that the plurality of light sources are arranged.

[0023] The light-emitting element according to the present
invention includes (i) a plurality of light sources that emit two
or more different colors of light and (ii) a light-guiding mem-
ber for diffusing the light of the light sources and emitting the
light in the form of plane emission.

[0024] In this structure, since the scattering means is pro-
vided on that side surface of the light-guiding member which
faces in the direction that the light sources are arranged, light
falling from the light sources onto the light-guiding member
is scattered without being totally reflected by the side surface
of'an edge portion of the light-guiding member. This causes a
reduction in light intensity of light that has been emitted by a
light source disposed so as to face the edge portion of the
light-guiding member and is guided toward a display section.
This makes it possible to reduce coloration attributed to the
colorofalight source disposed at the farthest edge of an array
of light sources, and to thereby achieve a uniformly-white
light source.

[0025] Itshould be noted that a direction along the direction
that the light sources are arranged along the light-guiding
member can be rephrased as a width direction of the light-
guiding member.

[0026] The light-emitting element of the present invention
may be structured such that the light-guiding member has (a)
a color-mixing section for mixing colors of the light emitted
by the plurality of light sources and (b) a display section for
emitting, in the form of plane emission, the light whose colors
have been mixed by the color-mixing section.

[0027] This structure makes it possible to sufficiently mix
the colors of the light in the color-mixing section and then
emit the light in the form of plane emission in the display
section, thus achieving a more uniformly-white light source.
[0028] It should be noted that in this structure, a direction
extending from the light sources toward the display section of
the light-guiding member is a length direction of the light-
guiding member, whereas a direction intersecting with the
length direction is the aforementioned width direction of the
light-guiding member.
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[0029] The light-emitting element of the present invention
may be structured such that the scattering means is a scatter-
ing member attached to the side surface of the light-guiding
member.

[0030] In this structure, since the scattering member is
attached to the side surface of the light-guiding member, light
falling from the light sources onto the light-guiding member
is scattered without being totally reflected by the side surface
of the edge portion of the light-guiding member. This makes
it possible to reduce coloration attributed to the color of a light
source disposed at the farthest edge, and to thereby achieve a
uniformly-white light.

[0031] The light-emitting element of the present invention
may be structured such that the scattering means is a micro-
fabrication provided on the side surface of the light-guiding
member.

[0032] In this structure, since the side surface of the light-
guiding member is microfabricated, light falling from the
light sources onto the light-guiding member is scattered with-
out being totally reflected by the side surface of the edge
portion of the light-guiding member. This makes it possible to
reduce coloration attributed to the color of a light source
disposed at the farthest edge, and to thereby achieve a uni-
formly-white light source.

[0033] The light-emitting element of the present invention
may be structured such that each of the plurality of light
sources is a red light-emitting diode, a green light-emitting
diode, or a blue light-emitting diode; and the plurality of light
sources are constituted by a combination of the red, green,
and blue light-emitting diodes.

[0034] This structure makes it possible to achieve a light-
emitting element including a light source having a wide range
of color reproduction.

[0035] In order to attain the above object, a light-emitting
element according to the present invention includes: a plural-
ity of light sources of two or more colors; and a light-guiding
member for emitting, in a form of plane emission, light emit-
ted by the plurality of light sources, the plurality of light
sources being arranged in a predetermined order along the
light-guiding member, the light-guiding member having (a) a
color-mixing section for mixing colors of the light emitted, by
the plurality of light sources and (b) a display section for
emitting, in the form of plane emission, the light whose colors
have been mixed by the color-mixing section, the color-mix-
ing section of the light-guiding member being provided with
scattering means for scattering light, the scattering means
being provided on at least either an outside or inside surface
of'an edge portion of the color-mixing section with respect to
a direction that the plurality of light sources are arranged.

[0036] The light-emitting element according to the present
invention includes (i) a plurality of light sources that emit two
or more different colors of light and (ii) a light-guiding mem-
ber for diffusing the light of the light sources and emitting the
light in the form of plane emission.

[0037] Itshouldbe noted thata direction along the direction
that the light sources are arranged along the light-guiding
member can be rephrased as a width direction of the light-
guiding member. Accordingly, in this structure, a direction
extending from the light sources toward the display section of
the light-guiding member is a length direction of the light-
guiding member, whereas a direction intersecting with the
length direction is the aforementioned width direction of the
light-guiding member.
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[0038] In this structure, since the scattering means is pro-
vided on at least either the outside or inside surface of the edge
portion of the light-guiding member with respect to the width
direction of the light-guiding member, light falling from the
light sources onto the light-guiding member is scattered by
the edge portion of the light-guiding member. This causes a
reduction in light intensity of light that has been emitted by a
light source disposed so as to face the edge portion of the
light-guiding member and is guided toward the display sec-
tion. This makes it possible to reduce coloration attributed to
the color of a light source disposed at the farthest edge of an
array of light sources, and to thereby achieve a uniformly-
white light source.

[0039] The light-emitting element of the present invention
may be structured such that the scattering means is a scatter-
ing member attached to at least either the outside or inside
surface of the edge portion of the color-mixing section of the
light-guiding member.

[0040] In this structure, since the scattering member is
attached to at least either the outside or inside surface of the
edge portion of the light-guiding member with respect to the
width direction of the light-guiding member, light falling
from the light sources onto the light-guiding member is scat-
tered by the edge portion of the light-guiding member. This
causes a reduction in light intensity of light that has been
emitted by a light source disposed so as to face the edge
portion of the light-guiding member and is guided toward the
display section. This makes it possible to reduce coloration
attributed to the color of a light source disposed at the farthest
edge of an array of light sources, and to thereby achieve a
uniformly-white light source.

[0041] The light-emitting element of the present invention
may be structured such that the scattering means is a micro-
fabrication provided on at least either the outside or inside
surface of the edge portion of the color-mixing section of the
light-guiding member.

[0042] In this structure, since at least either the outside or
inside surface of the edge portion of the light-guiding member
with respect to the width direction is microfabricated, light
falling from the light sources onto the light-guiding member
is scattered by the edge portion of the light-guiding member.
This causes a reduction in light intensity of light that has been
emitted by a light source disposed so as to face the edge
portion of the light-guiding member and is guided toward the
display section. This makes it possible to reduce coloration
attributed to the color of a light source disposed at the farthest
edge of an array of light sources, and to thereby achieve a
uniformly-white light source.

[0043] The light-emitting element of the present invention
may be structured such that each of the plurality of light
sources is a red light-emitting diode, a green light-emitting
diode, or a blue light-emitting diode; and the plurality of light
sources are constituted by a combination of the red, green,
and blue light-emitting diodes.

[0044] This structure makes it possible to achieve a light-
emitting element including a light source having a wide range
of color reproduction.

[0045] In order to attain the above object, a light-emitting
element according to the present invention includes: a plural-
ity of light sources of two or more different colors; and a
light-guiding member for emitting, in a form of plane emis-
sion, light emitted by the plurality of light sources, the plu-
rality of light sources being arranged in a predetermined order
along the light-guiding member, the light-guiding member
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having a side surface serving as an absorbing surface for
absorbing light, the side surface facing in a direction that the
plurality of light sources are arranged.

[0046] The light-emitting element of the present invention
includes (i) a plurality of light sources that emits two or more
different colors of light and (ii) a light-guiding member for
diffusing the light of the light sources and emitting the light in
the form of plane emission.

[0047] Inthis structure, since that side surface of the light-
guiding member which faces in the direction that the light
sources are arranged serves as an absorbing surface for
absorbing light, light falling from the light sources onto the
light-guiding member is absorbed by the side surface of an
edge portion of the light-guiding member. This causes a
reduction in light intensity of light that has been emitted by a
light source disposed so as to face the edge portion of the
light-guiding member and is guided toward the display sec-
tion. This makes it possible to reduce coloration attributed to
the color of a light source disposed at the farthest edge of an
array of light sources, and to thereby achieve a uniformly-
white light source.

[0048] Itshouldbe noted thata direction along the direction
that the light sources are arranged along the light-guiding
member can be rephrased as a width direction of the light-
guiding member.

[0049] The light-emitting element of the present invention
may be structured such that the light-guiding member has (a)
a color-mixing section for mixing colors of the light emitted
by the plurality of light sources and (b) a display section for
emitting, in the form of plane emission, the light whose colors
have been mixed by the color-mixing section.

[0050] This structure makes it possible to sufficiently mix
the colors of the light in the color-mixing section and then
emit the light in the form of plane emission in the display
section, thus achieving a more uniformly-white light source.

[0051] It should be noted that in this structure, a direction
extending from the light sources toward the display section of
the light-guiding member is a length direction of the light-
guiding member, whereas a direction intersecting with the
length direction is the aforementioned width direction of the
light-guiding member.

[0052] The light-emitting element of the present invention
may be structured such that each of the plurality of light
sources is a red light-emitting diode, a green light-emitting
diode, or a blue light-emitting diode; and the plurality of light
sources are constituted by a combination of the red, green,
and blue light-emitting diodes.

[0053] This structure makes it possible to achieve a light-
emitting element including a light-guiding source having a
wide range of color reproduction.

[0054] In order to attain the above object, a liquid crystal
display apparatus according to the present invention includes:
aliquid crystal panel; and a backlight for irradiating the liquid
crystal panel with light, the backlight including one of the
light-emitting elements as set forth above.

[0055] The liquid crystal display device of the present
invention includes the light-emitting element of the present
invention as a backlight. This makes it possible to irradiate a
liquid crystal panel with light whose colors have been suffi-
ciently mixed to produce white, thereby improving display

quality.
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[0056] For a fuller understanding of the nature and advan-
tages of the invention, reference should be made to the ensu-
ing detailed description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0057] FIG.1is an elevation view illustrating a structure of
a light-emitting element according to the present embodi-
ment.

[0058] FIG. 2 is a plan view illustrating the structure of the
light-emitting element of FIG. 1.

[0059] FIG. 3 is a graph showing the chromaticity x of a
light-guiding member, with no reduction in luminous inten-
sity of an LED.

[0060] FIG. 4 is a graph showing the chromaticity y of the
light-guiding member, with no reduction in luminous inten-
sity of an LED.

[0061] FIG. 5 is a schematic view showing a scattering
member provided between two light-guiding members dis-
posed next to each other.

[0062] FIG. 6 is a plan view showing a structure of a light-
emitting element according to another embodiment of the
present invention.

[0063] FIG. 7 is a plan view showing a structure of a light-
emitting element according to still another embodiment of the
present invention.

[0064] FIG. 8 is a plan view showing a structure of a light-
emitting element according to yet another embodiment of the
present invention.

[0065] FIG. 9 is a plan view showing a structure of a light-
emitting element according to still yet another embodiment of
the present invention.

REFERENCE NUMERALS
[0066] 1 Light-emitting Element
[0067] 2 Optical Unit
[0068] 3 Light-emitting Diode
[0069] 4 Light-guiding Member
[0070] 45 Side Surface (side surface of the light-guiding

member that faces in a width direction)

[0071] 44" Microfabricated Side Surface

[0072] 5 Color-mixing Section

[0073] 6 Display Section

[0074] 7 Driver (Luminous-intensity Adjusting Means)
[0075] 9 Chassis

[0076] 10 Liquid Crystal Display Apparatus

[0077] 11 Liquid Crystal Panel

[0078] 12 Illuminating Device

[0079] 13 Optical Sheet

[0080] 14 Reflecting Sheet

[0081] 15 Substrate

[0082] 31 Scattering Member (Scattering Means) (pro-

vided on a side surface of the light-guiding member)
[0083] 32 Scattering Member (Scattering Means) (pro-
vided on an outside or inside surface of the light-guiding
member)
[0084] 33 Microfabrication (Scattering Means) (provided
on the outside or inside surface of the light-guiding mem-
ber)

[0085] 34 Absorbing Member (Absorbing Surface)
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DESCRIPTION OF EMBODIMENTS

[0086] One embodiment of the present invention is
described below with reference to FIGS. 1 to 4. FIG. 1is an
elevation view illustrating a structure of a light-emitting ele-
ment 1 according to the present embodiment. FIG. 2 is a plan
view of the structure of the light-emitting element 1 of FIG. 1.
[0087] A liquid crystal display apparatus 10 of the present
embodiment includes the light-emitting element 1 of the
present embodiment as a backlight. For example, as shown in
FIG. 1, the liquid crystal display apparatus 10 includes (i) a
liquid crystal panel 11 and (ii) an illuminating device 12
provided so as to face the liquid crystal panel 11. The light-
emitting element 1, which constitutes the illuminating device
12, is a light-emitting element of the present embodiment.
The illuminating device 12 irradiates the liquid crystal panel
11 with light. The liquid crystal panel 11 is not particularly
limited, and as such, may be realized by a publicly known
liquid crystal panel.

[0088] Next, the illuminating device 12 of the present
embodiment is described. For example, as shown in FIG. 1,
the illuminating device 12 includes a plurality of light-guid-
ing members 4 disposed in parallel with one another. Specifi-
cally, each of the light-guiding members 4 includes (i) a
display section 6 having a light emitting surface and (ii) a
color-mixing section 5 for guiding, toward the display section
6, light emitted by light-emitting diodes 3 (light sources), and
for mixing colors of the light emitted by the light-emitting
diodes. The display section 6 and the color-mixing section 5
differ in thickness from each other at least in a place where
they are joined together. Further, the light-guiding members
are arranged such that the display section 6 of one light-
guiding member 4 is on top of the color-mixing section 5 of
another light-guiding member 4 disposed next to the former
light-guiding member 4. The light-emitting surfaces of the
light-guiding members 4 thus arranged form a flat light-emit-
ting surface (that serves as a light-emitting surface of the
backlight 2 as a whole). Such a structure of the illuminating
device is called a tandem structure. Provided on a side of the
light-guiding member 4 opposite to the liquid crystal panel 11
is a reflecting sheet 14.

[0089] Positioned so as to face a light entrance section 6a of
the light-guiding member 4 is an optical unit 2. The optical
unit 2 includes a plurality of light-emitting diodes 3 disposed
along the light entrance section 6a. Each of the light-emitting
diodes 3 is mounted on a substrate 15. Each of the light-
guiding members 4 includes (i) a color-mixing section 5 for
mixing colors of light emitted by the light-emitting diodes 3
and (ii) a display section 6 for emitting, in the form of plane
emission, the light whose colors have been mixed by the
color-mixing section 5. Since the display section 6 emits light
in the form of plane emission and irradiates the liquid crystal
panel 11 with the light, the display section 6 can also be called
a light emitting section.

[0090] Disposed on the underside of the substrate 15 is a
driver 7 for turning on the light-emitting diodes. Disposed
below the substrate 15 so as to house these members is a
chassis 9. Further disposed above the light-guiding member 4
is an optical sheet 13 that uniformizes and converges light
emitted from the display section 6 of the light-guiding mem-
ber 4 and then irradiates the liquid crystal panel 11 with the
light. The following describes each of the structures.

[0091] Asdescribedabove, the illuminating device 12 has a
light-guiding member 4. The light-guiding member 4 is not
particularly limited, and as such, may be realized by a pub-
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licly known light-guiding member. In addition, the light-
guiding member does not need to be shaped as shown in
FIGS. 1 and 2. The number of light-guiding members 4 is not
particularly limited, and as such, may be determined as
needed depending on the size or the like of an object to be
illuminated (i.e., the liquid crystal panel 11). In the case
where a plurality of light-guiding members 4 are used, the
light-guiding members 4 are preferably disposed in parallel
with one another. The light-guiding members 4 are not par-
ticularly limited in intervals at which they are disposed; how-
ever, it is preferable that adjacent light-guiding members 4 be
disposed with no space therebetween. In this structure, since
the plurality of light-guiding members 4 are uniformly dis-
tributed across the illuminating device 12 with no space ther-
ebetween, it is possible to irradiate the liquid crystal panel 11
with light higher in uniformity of luminance.

[0092] The optical sheet 13 is described here. Generally,
the optical sheet 13 is formed from (i) a diffusing plate for
irradiating the liquid crystal panel 11 with uniform light, (ii)
a diffusing sheet for scattering light while converging it, (iii)
a lens sheet for increasing frontal luminance by converging
light, (iv) a polarized light reflecting sheet for increasing the
luminance of'the liquid crystal display apparatus by reflecting
one polarization component of light and transmitting the
other polarization component of the light, or (v) the like.
These components are used in combination as needed
depending on the price and/or performance of the liquid crys-
tal display apparatus.

[0093] The illuminating device 12 includes a reflecting
sheet 14 for reflecting a part of light outputted from the
light-guiding member 4 and light reflected back from the
optical sheet 13. More specifically, the part of the light out-
putted from the light-guiding member 4 and the light reflected
back from the optical sheet 13 are reflected by the reflecting
sheet 14, and the reflected light is guided, in the form of plane
emission, toward the diffusing plate, the diffusing sheet, the
lens sheet, or the polarized light reflecting sheet, which forms
the optical sheet 13. As described above, “in the form of plane
emission” means that the intensity of light on a plane parallel
to the diffusing plate, the diffusing sheet, the lens sheet, or the
polarized reflecting sheet is substantially uniform. It should
be noted that although the plurality of light-guiding members
4 is each provided with a reflecting sheet 14 in FIG. 1, the
number of reflecting sheets 14 does not need to be identical to
the number of light-guiding members 4 and the reflecting
sheets 14 may be made by integral molding.

[0094] The plurality of light-emitting diodes 3 are mounted
on the substrate 15 in such a way as to be arranged along the
light entrance section 6a of the light-guiding member 4. The
light-emitting diodes 3 used here are red (R), green (G), and
blue (B) LEDs. As shown in FIG. 2, the LEDs are arranged
along the light entrance section 6a of the light-guiding mem-
ber 4 in such a way that the LEDs R1,G11,B1,G12,R2,G21,
B2,G22,...Rn, Gnl, Bn, and Gn2 are arranged in this order
from a side surface 45 of the light-guiding member 4, with a
sequence of R, G, B, and G LED:s as a set. In the right edge
portion of the light-guiding member 4, the LEDs Rn, Gnl,
Bn, and Gn2 are arranged in this order, and the rightmost LED
“Gn2” is lower in luminous intensity than the other green
LEDs. The R LEDs progressively increase in luminous inten-
sity toward the center with distance from the edges. That is,
the R LEDs progressively increase in luminous intensity
toward the center with distance from the left edge, and pro-
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gressively decrease in luminous intensity toward the right
edge with distance from the center. The same applies to the G
and B LEDs.

[0095] How to combine the LEDs and how to arrange the
LEDs in order are not limited to the above examples. The
LEDs are preferably disposed at regular intervals, but do not
need to be so disposed.

[0096] Instead of being arranged with a sequence of “LLEDs
R, G, B, and G” as a set, the R, G, and B LEDs may be
arranged, for example, with a sequence of “G, R, B, and G
LEDs” as a set as described in paragraph [0250] of Patent
Literature 5. Such an arrangement of R, G, and B LEDs
allows improved color mixing.

[0097] The driver 7 is mounted together with the light-
emitting diodes 3 on the same substrate 15. This makes it
possible to reduce the number of substrates and the number of
connectors for joining the substrates, thereby achieving a cost
reduction. Further, since the number of substrates is small, it
is possible to achieve a thinner illuminating device.

[0098] The light-emitting diodes 3 are preferably disposed
as close as possible to the light-guiding member 4. This
allows light emitted by the light-emitting diode 3 to more
efficiently enter the light-guiding member 4, thereby achiev-
ing a high-efficiency illuminating device.

[0099] Thelight-guiding member 4 is made of a transparent
resin such as PMMA (methyl methacrylate resin) or polycar-
bonate. The transparent resin is not limited to the PMMA and
polycarbonate, and any transparent resin is applicable.
[0100] The light-guiding member 4 is made by injection
molding, extrusion molding, heat press molding, cutting
work, or the like. However, the light-guiding member 4 is not
limited to these molding method, and as such, may be made
by any processing method as long as the light-guiding mem-
ber 4 exhibits the same characteristic.

[0101] In the present embodiment, the light-emitting
diodes 3 are such that the LED “R1.”, disposed next to a side
surface 45 existing in an edge portion of the light-guiding
member 4 with respect to a width direction d1, is lower in
luminous intensity than the other LEDs. This makes it pos-
sible to reduce red coloration in the edge portion next to the
side surface 46 of the light-guiding member 4, thereby
achieving a white light source uniform in color in every part
of'its surface. In this case, the luminous intensity of the LED
“R1” can be reduced by (i) causing the driver 7 to supply the
LED “R1” with a current lower in value than those supplied to
the other LEDs, (ii) causing the driver 7 to supply the LED
“R1” with a current smaller in pulse width than those supplied
to the other LEDs, or (Hi) selecting an LED low in luminous
intensity as the LED “R1”.

[0102] FIG. 3 is a graph showing chromaticity “x” on a
cross-section surface taken along the line A-A' of FIG. 2, with
no reduction in luminous intensity of the LED “R1” as com-
pared to the other LEDs. Similarly, FIG. 4 is a graph showing
chromaticity “y” on the cross-section surface taken along the
line A-A' of FIG. 2, with no reduction in luminous intensity of
the LED “R1” as compared to the other LEDs. In each of
FIGS. 3 and 4, the horizontal axis indicates positions on the
light entrance section 6a of the light-guiding member. The
horizontal axis is graduated such that: one edge portion (for
example, the left edge) of the light-guiding member 4 is
marked with “0”; a central portion of the light-guiding mem-
ber 4 is marked with “100”; and the other edge portion (for
example, the right edge) of the light-guiding member 4 is
marked with “200”. In this way, the chromaticity “x” takes on
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alarger value in the edge portion of the light-guiding member.
This reveals that red coloration occurs in the edge portion of
the light-guiding member. In contrast, the present embodi-
ment allows uniformity in both the chromaticity “x” and “y”
regardless of location, thereby achieving a uniformly-white
illuminating device.

[0103] Described above is an example in which the LED
“R1”, disposed at the farthest edge, is made lower in luminous
intensity than the other LEDs. However, the present invention
is not limited to the above example.

[0104] For example, the LEDs may be arranged so as to
have such gradations of luminous intensity as:

R1<R2<R3 ...,
G11<G12<G21<G22 . ..
B1<B2<B3.. .,

[0105] wherein the LEDs progressively decrease in lumi-
nous intensity toward the edges of the light-guiding member
with distance from the center.

[0106] Further attached to a side surface 45 in an edge
portion of the light-guiding member 4 with respect to a width
direction d1 is a scattering member 31 (scattering means).
[0107] As shown in FIG. 2, the width direction d1 of the
light-guiding member 4 is a direction along the direction that
the light-emitting diodes 3 are arranged in a predetermined
order. Further, as shown in FIG. 2, a direction intersecting
with the width direction d1 (specifically, a direction substan-
tially orthogonal to the width direction d1) is a length direc-
tion d2 of the light-guiding member 4. The length direction d2
ofthe light-guiding member 4 can be rephrased as a direction
extending from the light-emitting diodes 3 toward the display
section 6 of the light-guiding member 4.

[0108] Specific examples of the scattering member encom-
pass an adhesive and a white reflecting sheet. By using one of
these, light falling onto the light-guiding member from the
light-emitting diodes 3 (specifically, the LED “R1” and LED
“Gn2”) disposed at the farthest edges of the light entrance
section 6a of the light-guiding member 4 is scattered without
being totally reflected by the side surfaces 4b. As a result, the
LED “R1” and the LED “Gn2” decrease in light intensity on
the side surfaces 45 of the light-guiding member. This makes
it possible to reduce red or green coloration in the display
section 6 in either edge portion of the light-guiding member,
thereby achieving a uniformly-white illuminating device.
[0109] The same advantage can be attained by breaking
down a condition of total reflection at the side surface 45
through a method for microfabricating the side surface 44, as
well as the method for attaching the scattering member to the
side surface 4b. That is, as shown in FIG. 6, it is possible to
realize scattering means by microfabricating that side surface
45" of the light-guiding member 4 which faces in a width
direction d1. The microfabrication is achieved by filing the
side surface 45, roughing a surface of the light-guiding mem-
ber by sandblasting or the like, or processing the surface of the
light-guiding member so that it works as a prism or a lens.
[0110] A specific range within which a scattering member
31is disposed is described here with reference to F1IG. 5. FIG.
5 shows a scattering member 31 provided between two light-
guiding members 4 and 4' disposed next to each other along
the width direction d1 of the light-guiding member 4. The
scattering member 31 is attached to a side surface 45 of the
light-guiding member 4 and a side surface 4'6 of the light-
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guiding member 4', thus breaking down a condition of total
reflection at each of the side surfaces 4b and 4'b.

[0111] Meanwhile, in the case of a point light source such
as a light-emitting diode, a line of light emitted by the light
source radiates at a critical angle 6 in a light-guiding member.
The critical angle 6 depends on the refractive index n of a
material of which the light-guiding member is made. For
example, in the case where the light-guiding member is made
ofpolycarbonate, the refractive index n=1.59, and the critical
angle 0 is approximately 39 degrees. Similarly, in the case
where the light-guiding member is made of an acrylic resin,
the refractive index n=1.49, and the critical angle 6 is approxi-
mately 42 degrees.

[0112] Assume here that the distance from (i) an edge of a
light emitting surface of a light-emitting diode 3 nearest the
side surface 46 of the light-guiding member 4 to (ii) the side
surface 44 of the light-guiding member 4 is a. Then, as shown
in FIG. 5, light emitted by the light-emitting diode 3 nearest
the side surface 4b does not reach a certain area on the side
surface 4b. The area ranges from the light entrance section 6a
of'the light-guiding member 4 to a point that is at a distance of
less than x from the light entrance section 6a. The distance x
is represented by the following mathematical formula 1:

x=axtan(90°-0)

[0113] For this reason, the scattering member 31 does not
need to be provided in the area, which ranges from the light
entrance section 6a to the point that is at a distance of less than
x from the light entrance section 6a.

[0114] Therefore, if the distance from the light entrance
section 6a to that edge of the scattering member 31 which
faces the light entrance section 6a is b, it is preferable that
0<b<x. This makes it possible to surely dispose the scattering
member 31 on the side surface 45 of the light-emitting mem-
ber 4 so that the scattering member 31 is positioned in an area
that is reached by light emitted by the light-emitting diode 3.
[0115] On the other hand, as shown in FIG. 5, it is prefer-
able that the scattering member 31 be provided so as to reach
that farthest edge portion of the side surface 45 at an edge of
the display section 6 with respect to the length direction d2.
This makes it possible to completely scatter light having
reached the side surface 4.

[0116] The same advantage can be attained by breaking
down a condition of total reflection at the side surface 45
through a method for causing that side surface 46 of the
light-guiding member 4 which faces in width direction d1 to
serve as an absorbing surface, as well as the method for
providing such scattering means as described above. The
absorbing surface can be achieved by printing black on the
side surface 4b. Alternatively, as shown in FIG. 9, the absorb-
ing surface can be achieved by attaching a light-absorbing
member 34 (e.g., black colored paper) to the side surface 45.
[0117] A range within which the absorbing surface is dis-
posed is not described here, because the range is the same as
the range within which the scattering member 31 is disposed.
[0118] Further, FIG. 7 shows another embodiment in which
a scattering member 32 (scattering means) is attached to an
outside or inside surface of the color-mixing section 5 so as to
be in the vicinity of an edge portion of the light-guiding
member 4 with respect to a width direction d1. In FIG. 7, the
scattering member 32 is indicated by dotted lines. In this
structure, for example, the scattering means breaks down a
condition of total reflection of light falling onto the light-
guiding member 4 from the LED “R1” disposed closest to the

Math. 1
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side surface 46 of the light-guiding member 4, so that the LED
“R1” decreases in light intensity in the edge portion of the
light-guiding member. It should be noted that the scattering
member 32 may be attached to either or both of the outside
and inside surfaces.

[0119] As described above, “a scattering member is pro-
vided on an outside or inside surface of the light-guiding
member 4 in the vicinity of an edge portion of the light-
guiding member 4 with respect to a width direction d1” means
that “the scattering member is attached to the outside or inside
surface of the light-guiding member 4 with a certain degree of
width from the edge portion of the light-guiding member 4”.
The scattering member only needs to be provided so as to
break down a condition of total reflection at the side surface
45 of the light-guiding member 4.

[0120] Specific examples of the scattering member 32
encompass an adhesive and a white reflecting sheet. By using
one of these, light falling onto the light-guiding member 4
from, the light-emitting diode 3 (specifically, the LED “R1”
and the LED “Gn2”) disposed at the farthest edges of the light
entrance section 6a of the light-guiding member 4 is scattered
without being totally reflected by the side surfaces 4b. As a
result, the LED “R1” and the LED “Gn2” decrease in light
intensity in the edge portions of the light-guiding member.
This makes it possible to decrease red or green coloration in
the display section 6 in either edge portion of the light-guid-
ing member, thereby achieving a uniformly-white illuminat-
ing device.

[0121] The same advantage can be attained by breaking
down a condition of total reflection at the side surface 45
through a method for microfabricating the outside or inside
surface of the color-mixing section 5 in the vicinity of the
edge portion of the light-guiding member, as well as the
method for attaching the scattering member to at least either
the outside or inside surfaces of the color-mixing section 5 in
the vicinity of the edge portion of the light-guiding member.
That is, as shown in FIG. 8, the scattering means can be
realized by providing a microfabrication 33 on the outside or
inside surface of the color-mixing section 5 of the light-
guiding member 4 in the vicinity of the edge portion of the
light-guiding member 4 with respect to the width direction
dl1. In FIG. 8, an area, provided with the microfabrication 33
is indicated by dotted lines. It should be noted that the micro-
fabrication 33 may be provided on either or both of the out-
side and inside surfaces.

[0122] As described above, “providing a microfabrication
33 on the outside or inside surface of the light-guiding mem-
ber 4 in the vicinity of the edge portion of the light-guiding
member 4 with respect to the width direction d1”” means that
“the microfabrication 33 is provided on the outside or inside
surface of the light-guiding member 4 with a certain degree of
width from the edge portion of the light-guiding member 4”.
The microfabrication only needs to be provided so as to break
down a condition of total reflection at the side surface 46 of
the light-guiding member 4.

[0123] The microfabrication can be achieved by filing the
outside or inside surface of a predetermined area of the light-
guiding member 4, roughing a surface of the light-guiding
member by sandblasting or the like or processing the surface
of the light-guiding member so that it works as a prism or a
lens.

[0124] The invention is not limited to the description of the
embodiments above, but may be altered within the scope of
the claims. An embodiment based on a proper combination of
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technical means disclosed in different embodiments is
encompassed in the technical scope of the invention.

[0125] Moreover, the light-emitting element of the present
invention may be structured so as to include (i) a light source
unit having a plurality of light-emitting diodes, arranged in a
predetermined order, which are of two or more different col-
ors (ii) a light-guiding member for emitting, in the form of
plane emission, light emitted by the plurality of light-emitting
diodes, the light-guiding member having (a) a color-mixing
section for mixing colors of the light emitted by the plurality
oflight-emitting diodes and (b) a display section for emitting,
in the form of plane emission, the light whose colors have
been mixed by the color-mixing section, the light-guiding
member being provided with luminous-intensity adjusting
means for adjusting the luminous intensity of each of the
light-emitting diodes so that the light-emitting diodes pro-
gressively decrease in luminous intensity with distance from
the center toward a position facing an edge of the light-
guiding member.

[0126] This structure makes it possible to prevent colora-
tion attributed to the color of a light-emitting diode disposed
next to a side edge surface on a discontinuous side surface of
the light-guiding member, thus achieving a white light source
whose colors have been sufficiently mixed. Such a light-
emitting element makes it possible to achieve a liquid crystal
display apparatus with a narrow frame.

[0127] In the light-emitting element of the present inven-
tion, it is preferable that the light source unit include a red
light-emitting diode, a green light-emitting diode, and a blue
light-emitting diode.

[0128] This structure makes it possible to achieve a light-
emitting element including a light source having a wide range
of color reproduction.

[0129] In the light-emitting element of the present inven-
tion, it is preferable that the luminous-intensity adjusting
means adjust the luminous intensity of each of the light-
emitting diodes by adjusting the value of a current to be
supplied to each of the light-emitting diodes.

[0130] This structure makes it possible to prevent colora-
tion attributed to the color of a light-emitting diode disposed
next to a side edge surface on a discontinuous side surface of
the light-guiding member, thus achieving a light source
whose colors have been sufficiently mixed. Further, it is pos-
sible to reduce power consumption by supplying the light-
emitting diodes with currents that progressively decrease in
value with distance from a central light-emitting diode toward
a light-emitting diode positioned to face an edge of the light-
guiding member.

[0131] In the light-emitting element of the present inven-
tion, it is preferable that the luminous-intensity adjusting
means adjust the luminous intensity of each of the light-
emitting diodes by adjusting the pulse width of a current to be
supplied to each of the light-emitting diodes.

[0132] This structure makes it possible to prevent colora-
tion attributed to the color of a light-emitting diode disposed
next to a side edge surface on a discontinuous side surface of
the light-guiding member, thus achieving a white light source
whose colors have been sufficiently mixed. Further, it is pos-
sible to reduce power consumption by supplying the light-
emitting diodes with currents that progressively decrease in
pulse width toward a light-emitting diode positioned to face
an edge of the light-guiding member.

[0133] In the light-emitting element of the present inven-
tion, it is preferable that the luminous-intensity adjusting
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means is constituted by the plurality of light-emitting diodes
and the plurality of light-emitting diodes be disposed in such
a way that the luminous intensities of the light-emitting
diodes with respect to the values of currents to be supplied
decrease progressively from the center toward a position fac-
ing an edge of the light-guiding member.

[0134] Inthis structure, a light-emitting diode high in lumi-
nous intensity is used near the center of the light-guiding
member, and a light-emitting diode low in luminous intensity
is used near an edge portion of the light-guiding member. This
makes it unnecessary to sort light-emitting diodes. This
makes it possible to reduce costs of the light-emitting diodes.
[0135] The light-emitting element of the present invention
may be structured so as to include (i) a light source unit having
a plurality of light-emitting diodes, arranged in a predeter-
mined order, which are of two or more different colors and (ii)
a light-guiding member for emitting, in the form of plane
emission, light emitted by the plurality of light-emitting
diodes, the light-guiding member having (a) a color-mixing
section for mixing colors of light emitted by the plurality of
light-emitting diodes and (b) a display section for emitting, in
the form of plane emission, the light whose colors have been
mixed by the color-mixing section, the light-guiding member
being provided with a scattering member attached to a side
surface thereof.

[0136] In this structure, because of the scattering member
provided in an edge portion of the light-guiding member so as
to be attached to the side surface of the light-guiding member,
light falling from the light-emitting diodes onto the light-
guiding member is scattered without being totally reflected
by the side surface of the edge portion of the light-guiding
member. This makes it possible to reduce coloration attrib-
uted to the color of a light-emitting diode disposed at the
farthest edge, and to thereby achieve a uniformly-white light
source.

[0137] The light-emitting element of the present invention
may be structured so as to include (i) a light source unit having
a plurality of light-emitting diodes, arranged in a predeter-
mined order, which are of two or more different colors and (ii)
a light-guiding member for emitting, in the form of plane
emission, light emitted by the plurality of light-emitting
diodes, the light-guiding member having (a) a color-mixing
section for mixing colors of the light emitted by the plurality
oflight-emitting diodes and (b) a display section for emitting,
in the form of plane emission, the light whose colors have
been mixed by the color-mixing section, the light-guiding
member having a side surface microfabricated.

[0138] In this structure, since the side surface of the light-
guiding member is microfabricated, light falling from the
light-emitting diodes onto the light-guiding member in an
edge portion of the light-guiding member is scattered without
being totally reflected by the side surface the edge portion of
the light-guiding member. This makes it possible to reduce
coloration attributed to the color of a light-emitting diode
disposed at the farthest edge, and to thereby achieve a uni-
formly-white light source.

[0139] The light-emitting element of the present invention
may be structured so as to include (i) a light source unit having
a plurality of light-emitting diodes, arranged in a predeter-
mined order, which are of two or more different colors and (ii)
a light-guiding member for emitting, in the form of plane
emission, light emitted by the plurality of light-emitting
diodes, the light-guiding member having (a) a color-mixing
section for mixing colors of the light emitted by the plurality
oflight-emitting diodes and (b) a display section for emitting,
in the form of plane emission, the light whose colors have
been mixed by the color-mixing section, the color-mixing
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section of the light-guiding member being provided with a
scattering member attached to an outside or inside surface of
the color-mixing section in the vicinity of an edge portion of
the color-mixing section.

[0140] In this structure, since the scattering member is
attached to the outside or inside surface of the color-mixing
section in the vicinity of the edge portion of the color-mixing
section of the light-guiding member, light falling from the
light-emitting diodes onto the light-guiding member in an
edge portion of the light-guiding member is scattered by the
scattering member. This causes a reduction in light intensity
of light that is guided toward the display section. This makes
it possible to reduce coloration attributed to the color of a
light-emitting diode disposed at the farthest edge, and to
thereby achieve a uniformly-white light source.

[0141] The light-emitting element of the present invention
may be structured so as to include (i) a light source unit having
a plurality of light-emitting diodes, arranged in a predeter-
mined order, which are of two or more different colors and (ii)
a light-guiding member for emitting, in the form of plane
emission, light emitted by the plurality of light-emitting
diodes, the light-guiding member having (a) a color-mixing
section for mixing colors of the light emitted by the plurality
oflight-emitting diodes and (b) a display section for emitting,
in the form of plane emission, the light whose colors have
been mixed by the color-mixing section, the color-mixing
section of the light-guiding member having an outside or
inside surface microfabricated in the vicinity of an edge por-
tion of the color-mixing section.

[0142] In this structure, since the outside or inside surface
of the color-mixing section of the light-guiding member is
microfabricated in the vicinity of the edge portion of the
color-mixing section, light falling from the light-emitting
diodes onto the light-guiding member in an edge portion of
the light-guiding member is scattered by the microfabricated
outside or inside surface. This causes a reduction in light
intensity of light that is guided toward the display section.
This makes it possible to reduce coloration attribute to the
color of a light-emitting diode disposed at the farthest edge,
and to thereby achieve a uniformly-white light source.
[0143] The light-emitting diode of the present invention
may be structured so as to include (i) a light source unit having
a plurality of light-emitting diodes, arranged in a predeter-
mined order, which are of two or more different colors and (ii)
a light-guiding member for emitting, in the form of plane
emission, light emitted by the plurality of light-emitting
diodes, the light-guiding member having (a) a color-mixing
section for mixing colors of the light emitted by the plurality
oflight-emitting diodes and (b) a display section for emitting,
in the form of plane emission, the light whose colors have
been mixed by the color-mixing section, the light-guiding
member having a side surface serving as an absorbing sur-
face.

[0144] In this structure, since the side surface of the light-
guiding member serves as an absorbing surface, light falling
from the light-emitting diodes onto the light-guiding member
is absorbed by the side surface of an edge portion of the
light-guiding member in the edge portion of the light-guiding
member. This makes it possible to reduce coloration attrib-
uted to the color of a light-emitting diode disposed at the
farthest edge, and to thereby achieve a uniformly-white light
source.

[0145] The embodiments discussed in the foregoing
description of embodiments and concrete examples serve
solely to illustrate the technical details of the present inven-
tion, which should not be narrowly interpreted within the
limits of such embodiments and concrete examples, but rather
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may be applied in many variations within the spirit of the
present invention, provided such variations do not exceed the
scope of the patent claims set forth below.

INDUSTRIAL APPLICABILITY

[0146] The present invention is applicable to a light-emit-
ting element including (i) a light source unit having a plurality
of light-emitting diodes, arranged in a predetermined order,
which are of at least two different colors and (ii) a light-
guiding member for emitting, in the form of plane emission,
light emitted by the light-emitting diodes, the light-guiding
member having (a) a color-mixing section for mixing colors
of the light emitted by the light-emitting diodes and (b) a
display section for emitting, in the form of plane emission, the
light whose colors have been mixed by the color-mixing
section. Further, the light-emitting element of the present
invention is applicable to a backlight of a liquid crystal dis-
play apparatus.

1. A light-emitting element comprising:

a plurality of light sources of two or more different colors;

and

a light-guiding member for emitting, in a form of plane

emission, light emitted by the plurality of light sources,
the plurality of light sources being arranged in a predeter-
mined order along the light-guiding member,

the light-guiding member being provided with scattering

means for scattering light, the scattering means being
provided on a side surface of the light-guiding member,
the side surface facing in a direction that the plurality of
light sources are arranged.

2. The light-emitting element according to claim 1,
wherein the light-guiding member has (a) a color-mixing
section for mixing colors of the light emitted by the plurality
of light sources and (b) a display section for emitting, in the
form of plane emission, the light whose colors have been
mixed by the color-mixing section.

3. The light-emitting element according to claim 1,
wherein the scattering means is a scattering member attached
to the side surface of the light-guiding member.

4. The light-emitting element according to claim 1,
wherein the scattering means is a microfabrication provided
on the side surface of the light-guiding member.

5. The light-emitting element according to claim 1,
wherein:

each of the plurality of light sources is a red light-emitting

diode, a green light-emitting diode, or a blue light-emit-
ting diode; and

the plurality of light sources are constituted by a combina-

tion of the red, green, and blue light-emitting diodes.

6. A light-emitting element comprising:

a plurality of light sources of two or more colors; and

a light-guiding member for emitting, in a form of plane

emission, light emitted by the plurality of light sources,
the plurality of light sources being arranged in a predeter-
mined order along the light-guiding member,

the light-guiding member having (a) a color-mixing sec-

tion for mixing colors of the light emitted by the plurality
of light sources and (b) a display section for emitting, in
the form of plane emission, the light whose colors have
been mixed by the color-mixing section,

the color-mixing section of the light-guiding member

being provided with scattering means for scattering
light, the scattering means being provided on at least
either an outside or inside surface of an edge portion of
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the color-mixing section with respect to a direction that
the plurality of light sources are arranged.

7. The light-emitting element according to claim 6,
wherein the scattering means is a scattering member attached
to at least either the outside or inside surface of the edge
portion of the color-mixing section of the light-guiding mem-
ber.

8. The light-emitting element according to claim 6,
wherein the scattering means is a microfabrication provided
on at least either the outside or inside surface of the edge
portion of the color-mixing section of the light-guiding mem-
ber.

9. The light-emitting element according to claim 6,
wherein:

each of the plurality of light sources is a red light-emitting

diode, a green light-emitting diode, or a blue light-emit-
ting diode; and

the plurality of light sources are constituted by a combina-

tion of the red, green, and blue light-emitting diodes.

10. A light-emitting element comprising:

a plurality of light sources of two or more different colors;

and

a light-guiding member for emitting, in a form of plane

emission, light emitted by the plurality of light sources,
the plurality of light sources being arranged in a predeter-
mined order along the light-guiding member,

the light-guiding member having a side surface serving as

an absorbing surface for absorbing light, the side surface
facing in a direction that the plurality of light sources are
arranged.

11. The light-emitting element according to claim 10,
wherein the light-guiding member has (a) a color-mixing
section for mixing colors of the light emitted by the plurality
of light sources and (b) a display section for emitting, in the
form of plane emission, the light whose colors have been
mixed by the color-mixing section.

12. The light-emitting element according to claim 10,
wherein:

each of the plurality of light sources is a red light-emitting

diode, a green light-emitting diode, or a blue light-emit-
ting diode; and

the plurality of light sources are constituted by a combina-

tion of the red, green, and blue light-emitting diodes.

13. A liquid crystal display apparatus comprising:

a liquid crystal panel; and

a backlight for irradiating the liquid crystal panel with

light,

the backlight including a light-emitting element as set forth

in claim 1.

14. A liquid crystal display apparatus comprising:

a liquid crystal panel; and

a backlight for irradiating the liquid crystal panel with

light,

the backlight including a light-emitting element as set forth

in claim 6.

15. A liquid crystal display apparatus comprising:

a liquid crystal panel; and

a backlight for irradiating the liquid crystal panel with

light,

the backlight including a light-emitting element as set forth

in claim 10.
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