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LIGHT EMITTING ELEMENT, LIGHT
EMITTING ELEMENT ARRAY, BACKLIGHT
UNIT, AND LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a light emitting ele-
ment, a light emitting element array including of a plurality of
light emitting elements, a backlight unit that receives light
from such a light emitting element array, and a liquid crystal
display provided with the backlight unit.

[0003] 2. Description of the Related Art

[0004] A common thin liquid crystal display like the one in
JP-A-2006-64733 is equipped with a side-light type backlight
unit having a light guide plate and an LED array (light emit-
ting element array) that shines light on the side edge of the
light guide plate.

[0005] Such a backlight unit includes an LED array 101
(see F1G. 15, which will be described later) including a row of
LEDs 102 shown in FIG. 13 and FIGS. 14A to 14C, for
example (FIG. 14A is a plan view of FIG. 13, FIG. 14B is a
sectional view taken on the line a-a' of FIG. 14A, and FIG.
14C is a sectional view taken on the line b-b' of FIG. 14A).
[0006] The presence ofa plurality of LEDs 102 (light emit-
ting elements) offers the advantage of an increase in the
amount of light emergent from the backlight unit in propor-
tion to the number of LEDs 102. This increased amount of
light increases the brightness of a liquid crystal display panel
which leads to an improvement in display quality.

[0007] However, in the LED 102 shown in FIG. 13 and
FIGS. 14A to 14C, a light emitting chip 121 is enclosed with
side walls 132 of a package (housing member) 123. There-
fore, a portion of light emitted by the light emitting chip 121
is cut off by the side walls 132. The LED array 101 composed
of'these LEDs 102 arranged in a line suffers from the follow-
ing problems as a result of the light being cut off by the side
walls 132 of the package 123. The problems will be described
by referring to a sectional view of FIG. 15 showing the LED
array 101 and the light guide plate 151, as seen from the same
cross-sectional direction as in FIG. 14B (in FIG. 15, for
convenience’ sake, hatching has been omitted).

[0008] As shown in FIG. 15, if the space between the light
exit surface of the LED 102 and the side edge of the light
guide plate 151 is relatively narrow, the light emergent from
the LED 102 reaches the side edge of the light guide plate 151
before it spreads across a relatively wide area (see arrow with
solid line), and a portion of the light is cut off by the side walls
132 (see arrow with dashed-dotted line). Therefore, less light
enters a portion of the side edge of the light guide plate 151
that opposes a space between the LEDs 102 of the LED 101
array (see the black colored portion in FIG. 15). As a result,
the side edge of the light guide plate 151 (and hence the
backlight unit) suffers variations in the amount of light
present in the light guide plate 151, that is, while the portion
opposing the LED 102 is relatively bright, the portion oppos-
ing the space between the LEDs 2 is relatively dark.

[0009] The following are two examples of the measures to
address such a problem. Of these two measures, a first mea-
sure entails allowing the side edge of the light guide plate 151
to be nearly evenly supplied with light by widening the space
between the LED 102 and the side edge of the light guide
plate 151 such that the light from the LED 102 spreads across
a somewhat wider area (at a wider angle). A second measure
entails allowing the side edge of the light guide plate 151 to be
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nearly evenly supplied with light by a diverging light pro-
duced by the side edge of the light guide plate 151 that is
carved into the shape of a lens.

[0010] However, adopting the first measure results in a
reduction in entrance efficiency of light entering the light
guide plate 151 due to a wider space between the light exit
surface of the LED 102 and the side edge of the light guide
plate 151. This leads to a reduction in brightness of the back-
light unit. On the other hand, with respect to the second
measure, there is a limit on the degree of divergence of light
based on the lens shape. As a result, the second measure
produces little effect if the space between the LEDs 2 of the
LED array 101 is relatively wide. As described above, the first
and second measures are not sufficient to eliminate the varia-
tions in the amount of light in the backlight unit.

SUMMARY OF THE INVENTION

[0011] Inview of'the conventionally experienced problems
described above, preferred embodiments of the present inven-
tion provide measures other than the first and second mea-
sures. Specifically, the above-described problem is caused by
areduction in the degree of spread of light emergent from the
light emitting element as a result of the light being cut off by
the side walls of the housing member with which the light
emitting chip is surrounded.

[0012] Therefore, preferred embodiments of the present
invention provide a light emitting element that minimizes the
influence of such a reduction. Furthermore, preferred
embodiments of the present invention provide a light emitting
element array including such a light emitting element, a back-
light unit including such a light emitting element array, and a
liquid crystal display including such a backlight unit.

[0013] According to one preferred embodiment of the
present invention, a light emitting element has at least one
light emitting chip housed in a housing member having an
opening. Here, the housing member has side walls and light
passage portions corresponding to a missing portion of the
side walls.

[0014] As aresult, while a portion of the light emitted from
the light emitting chip is cut off by the side walls, the remain-
ing light travels to the outside through the light passage por-
tions. Thus, the light emitting element makes it possible to
increase a degree of the spread of the emergent light through
the presence of light that travels to the outside through the
light passage portions.

[0015] Preferably, in the light emitting element, a direction
in which the side walls are arranged, the direction as defined
by the side walls located so as to oppose one another with the
light emitting chip interposed between the side walls inter-
sects with a direction in which the light passage portions are
arranged, the direction as defined by the light passage por-
tions located so as to oppose one another with the light emit-
ting chip interposed between the light passage portions.
[0016] This allows a first direction in which the light is cut
off by the side walls to intersect with a second direction in
which the light travels through the light passage portions.
Thus, this light emitting element can direct a relatively large
amount of light in a desired second direction. That is, the light
emitting element can direct the spread of light emergent
therefrom in a desired second direction.

[0017] Preferably, the light emitting element includes a
sealing member that allows light to pass there through, that
covers the light emitting chip, and that has a shape that tapers
down from the light emitting chip to the opening of the
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housing member. Specifically, it is preferable that the sealing
member have a tapered shape as a result of a plane of the
sealing member, the plane opposing a corresponding one of
the light passage portions, being sloped.

[0018] This allows the light that travels obliquely upward
(the light that travels in an elevation angle direction) from the
light emitting chip, that is, the light that travels from the light
emitting chip toward the opening of the sealing member at
various elevation angles, to shine on the sloped side surface of
the sealing member, then to be refracted at that side surface,
and then to pass therethrough to the outside. In this case, since
the side surface of the sealing member opposes the light
passage portion, the light that is refracted and then travels to
the outside has a tendency to spread in a desired second
direction. Thus, the light emitting element can more easily
direct the spread of light emergent therefrom in a desired
second direction.

[0019] Preferably, in the light emitting element, the inner
surfaces of the side walls, the inner surfaces receiving light
from the light emitting chip, are reflecting surfaces, because
this makes it possible to reflect the light shone on the side
walls toward the opening of the sealing member or the light
passage portions.

[0020] Incidentally, the number of light emitting chips
mounted on the light emitting element is not limited. How-
ever, if there are a plurality of light emitting chips, it is
preferable that the light emitting chips be arranged in a line.
This structure helps the light emitting element to produce not
only an increased amount of light, but also linear light. Thus,
if this light emitting element is disposed, for example, at the
longer side edge of the light guide plate, the light reaches
every portion in the longer-side direction of the side edge.
[0021] Preferably, in such a light emitting element having a
plurality of light emitting chips mounted thereon, a direction
in which the side walls are arranged, the direction as defined
by the side walls located so as to oppose one another with a
row of the light emitting chips interposed between the side
walls intersects with a direction in which the light passage
portions are arranged, the direction as defined by the light
passage portions located with the row of the light emitting
chips sandwiched from both ends, such that while a relatively
large amount of light is directed in a desired one direction
(second direction), light is not directed in a specific direction
(adirection other than the desired second direction, i.e., a first
direction).

[0022] Arranging a plurality of light emitting elements
described above provides a light emitting element array. Pref-
erably, in such a light emitting element array, if the light
emitting elements are arranged in a line, the light passage
portions of the light emitting elements adjacent to one another
oppose one another, and the light passage portions are
arranged in a row.

[0023] This allows the light passing through the light pas-
sage portions of the light emitting elements to be connected to
one another, making it possible to achieve a light emitting
element array that produces continuous linear light. Thus, if
this light emitting element array is disposed, for example, at
the longer side edge of the light guide plate, the light reaches
every portion in the longer-side direction of the side edge.
[0024] Preferably, in a light emitting element array includ-
ing a plurality of light emitting elements, each having at least
one light emitting chip housed in a housing member having an
opening, in each light emitting element, at least one light
emitting chip is housed in a housing member having an open-
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ing, and the housing member has side walls and light passage
portions corresponding to a missing portion of the side walls.
[0025] Such a light emitting element array includes a light
emitting element that emits light having a higher degree of
spread. Thus, the light emitting element array itself can emit
light having a higher degree of spread.

[0026] Preferably, in the light emitting element array, a
direction in which the side walls are arranged, the direction as
defined by the side walls arranged so as to oppose one another
with the light emitting chip interposed between the side walls
intersects with a direction in which the light passage portions
are arranged, the direction as defined by the light passage
portions located so as to oppose one another with the light
emitting chip interposed between the light passage portions.
[0027] This allows the light emitting element array to direct
the spread of light emergent there from in a single desired
direction.

[0028] Inparticular, itis preferable that, if the light emitting
elements are arranged in a line in the light emitting element
array, the light passage portions of the light emitting elements
adjacent to one another oppose one another, and the light
passage portions are arranged in a line.

[0029] This allows the light passing through the light pas-
sage portions of the light emitting elements to be connected to
one another, making it possible to achieve a light emitting
element array that produces continuous linear light. Thus, if
this light emitting element array is disposed, for example, at
the longer side edge of the light guide plate, the light reaches
every portion in the longer-side direction of the side edge.
[0030] Preferably, the light emitting element of the light
emitting element array includes a sealing member that allows
light to pass there through, that covers the light emitting chip,
and that has a shape that tapers down from the light emitting
chip to the opening of the housing member. In particular, it is
preferable that the sealing member have a tapered shape as a
result of a plane of the sealing member being sloped, and the
plane opposing a corresponding one of the light passage
portions.

[0031] This allows the light that travels to the outside
through the side surface of the sealing member, the side
surface opposing the light passage portion, to easily spread in
adesired second direction. This helps achieve a light emitting
element array that can more easily direct the spread of light
emergent therefrom in a single desired direction.

[0032] Preferably, in the light emitting element array, the
inner surfaces of the side walls, the inner surfaces receiving
light from the light emitting chip, are reflecting surfaces,
because this makes it possible to reflect the light shone on the
side walls toward the opening of the sealing member.

[0033] According to another preferred embodiment of the
present invention, a backlight unit is provided with the light
emitting element array described above and a light guide plate
receiving light from the light emitting element array and
directing the light to the outside. According to still another
preferred embodiment of the present invention, a liquid crys-
tal display is provided with a liquid crystal display panel
receiving light that is directed from such a backlight unit.
[0034] According to preferred embodiments of the present
invention, a portion of light from the light emitting chip
travels to the outside through the light passage portion. This
helps increase the degree of spread of light emergent from the
light emitting element.

[0035] Other features, elements, steps, characteristics and
advantages of the present invention will become more appar-
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ent from the following detailed description of preferred
embodiments of the present invention with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG.1 is a perspective view of an LED according to
a preferred embodiment of the present invention.

[0037] FIG. 2A is a plan view of FIG. 1.

[0038] FIG. 2B is a sectional view taken on the line A-A' of
FIG. 2A.

[0039] FIG.2C is a sectional view taken on the line B-B' of
FIG. 2A.

[0040] FIG. 3 is aperspective view of an LED array accord-

ing to a preferred embodiment of the present invention.
[0041] FIG. 4A is a perspective view showing one space
(SP1) of the five spaces into which the housing space of the
package is divided according to a preferred embodiment of
the present invention.

[0042] FIG. 4B is a perspective view showing one space
(SP2) of the five spaces into which the housing space of the
package is divided according to a preferred embodiment of
the present invention.

[0043] FIG. 4C is a perspective view showing one space
(SP3) of the five spaces into which the housing space of the
package is divided according to a preferred embodiment of
the present invention.

[0044] FIG. 4D is a perspective view showing one space
(SP4) of the five spaces into which the housing space of the
package is divided according to a preferred embodiment of
the present invention.

[0045] FIG. 4E is a perspective view showing one space
(SP5) of the five spaces into which the housing space of the
package is divided according to a preferred embodiment of
the present invention.

[0046] FIG.5is aperspective view showing light emergent
from the LED according to a preferred embodiment of the
present invention.

[0047] FIG. 6 is a sectional view taken on the line C-C' of a
backlight unit according to a preferred embodiment of the
present invention that is shown in FIG. 11.

[0048] FIG. 7 is a perspective view of an LED according to
a preferred embodiment of the present invention and provided
with a reflective material.

[0049] FIG. 8A is a perspective view of an LED according
to a preferred embodiment of the present invention and pro-
vided with a tapered sealing member.

[0050] FIG. 8B is asectional view taken on the line D-D' of
FIG. 8A.
[0051] FIG. 9A is a diagram showing a light path in the

LED according to a preferred embodiment of the present
invention provided with a tapered sealing member.

[0052] FIG. 9B is a diagram showing a light path in the
LED according to a preferred embodiment of the present
invention being provided with a rectangular parallelepiped
sealing member.

[0053] FIG. 10 is a perspective view of an LED array
according to a preferred embodiment of the present invention
that is different from that of FIG. 3.

[0054] FIG.11Aisaperspective view of an LED according
to a preferred embodiment of the present invention that is
different from that of FIG. 1.

[0055] FIG. 11B is a perspective view showing the LED of
FIG. 11A having a tapered sealing member.
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[0056] FIG. 12 is a perspective view of a backlight unit
accordingto a preferred embodiment of'the present invention.

[0057] FIG.13isaperspective view ofaconventional LED.
[0058] FIG.14Aisaplanview ofan LED showninFIG.13.
[0059] FIG. 14B is a sectional view taken on the line a-a' of
FIG. 11A.
[0060] FIG. 14C is a sectional view taken on the line b-b' of
FIG. 11A.
[0061] FIG. 15 is a sectional view of a conventional back-
light unit.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Preferred Embodiment

[0062] A first preferred embodiment of the present inven-
tion will be described with reference to the drawings. For the
sake of clarity, component numbers and hatching may be
omitted in some of the drawings. In such a case, other draw-
ings will be referred to. In the drawings, a black circle indi-
cates a direction that is perpendicular to the plane of the page.
[0063] In general, a liquid crystal display includes a liquid
crystal display element panel and a backlight unit that directs
light to the liquid crystal display panel. FIG. 12 shows a
backlight unit (sidelight type backlight unit) 59.

[0064] The backlight unit 59 shines light toward the liquid
crystal display panel. The backlight unit 59 includes an LED
(light emitting diode) array 1, a light guide plate 51, a reflect-
ing sheet 52, a diffusing sheet 53, and lens sheets 54a and 545.
[0065] ThelLED array 1emits light as alight source, and the
light guide plate 51 converts dot-like light of the LEDs 2 of
the LED array 1 into planar light. The reflecting sheet 52
reflects light from the LED array 1 and light propagating
through the light guide plate 51 toward the liquid crystal
display panel without any leakage of light.

[0066] Moreover, the diffusing sheet 53 diffuses light from
the light guide plate 51, such that the light is distributed
throughout the liquid crystal display panel. The lens sheets
54a and 54b deflect radiation characteristics of the light inci-
dent on the liquid crystal display panel (condense the light),
so as to enhance the luminous brightness per unit area of the
liquid crystal display panel.

[0067] Here, with reference to FIG. 1, FIGS. 2A to 2C, and
FIG. 3, the LED array 1 and an LED 2 mounted thereon will
be described. As shown in FIG. 3, the LED array 1 includes a
base substrate 55 and a plurality of LEDs 2 arranged in a line
on the base substrate 55. A perspective view of the LED 2 is
shown in FIG. 1. Arrow P shown in the figures (for example,
FIG. 3) indicates an array direction P in which the LEDs 2 are
arranged, and arrow Q indicates an in-planar direction of the
base substrate 55, the in-planar direction perpendicular to the
array direction P (arrows D1 and D2 shown in these figures
will be described later).

[0068] As shown in FIG. 1, the LED 2 includes a light
emitting chip 21 that emits light, terminals (an anode 224 and
a cathode 22b) serving as a passage of current flowing
through the light emitting chip 21, a package (housing mem-
ber) 23 that houses the light emitting chip 21, and a sealing
member 24 that is made, for example, of resin (such as trans-
parent silicon) and covers the light emitting chip 21.

[0069] FIG. 2A shows the LED 2 as seen in a plan view,
FIG. 2B shows a cross-section taken on the line A-A' of FIG.
2A, and FIG. 2C shows a cross-section taken on the line B-B'
of FIG. 2A. As shown in FIGS. 2A to 2C, the LED 2 includes
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one light emitting chip 21. The light emitting chip 21 is held
by the package 23 which has an opening OP in a top portion
thereof.

[0070] The light emitting chip 21 is located near the center
of the surface of the bottom 31, and emits light that spreads
spherically around the light emitting chip 21. Examples of
such light are light (see arrows with solid line in FIGS. 2A to
2C) that spreads radially around the light emitting chip 21
itself in the azimuth direction with reference to the light
emitting chip 21, and light (see arrows with dashed-dotted
line (elevation angle direction) and arrows with dashed-two
dotted line (depression angle direction) in FIGS. 2B and 2C)
that spreads radially around the light emitting chip 21 itselfin
the elevation angle direction and the depression angle direc-
tion with respect to the light emitting chip 21.

[0071] It is to be noted that the manner in which the light
emitting chip 21 is held is not limited. For example, the light
emitting chip 21 may be attached to the bottom 31 of the
package 23 (see FIG. 1), or may be attached to one of the side
walls 32 (324 and 3254) that stand on the bottom 31 (it is
preferable that a light emitting surface 21a of the light emit-
ting chip 21 oppose the opening OP).

[0072] However, the side walls 32 of the package 23 cut off
portion of the light emergent from the light emitting chip 21
(note that some of the light is reflected on the side wall 32, and
then travels to the outside through the opening OP). It is for
this reason that the side walls 32 are structured so as not to lie
in the direction in which one wants the light to travel. An
example of such a structure is the shape of the package 23
shown in FIG. 1 and FIGS. 2A to 2C described above.

[0073] Asshown inthese figures, the package 23 includes a
plate-like bottom 31 and plate-like side walls 32 (32a and
32b) that stand on the bottom 31 with the bottom 31 arranged
between them. Note that the side walls 32 are not arranged to
surround the entire edge of the bottom 31; they are provided
in a portion of the edge of the bottom 31. Therefore, it can be
said that the package 23 is arranged in a shape having a
missing portion in the side walls 32, that is, in the box shape
having a missing portion in the side walls 32 (in other words,
in the shape from which portion of the side walls 32 is
removed).

[0074] When the light emitting chip 21 emits light that
spreads spherically around the light emitting chip 21 itselfin
the package 23, while a portion of the light is cut off by the
side walls 32, the light (remaining light) that has not been cut
off travels to the outside through clearances CH (CH1 and
CH2) that correspond to missing portions of the side walls 32,
and through the opening OP. This means that the light that
would be cut off by the side walls if an LED is provided with
the light emitting chip surrounded by the side walls travels to
the outside through the clearances CH. Thus, the spreading
degree of the light emergent from the LED 2 is increased by
the amount of light that has traveled to the outside.

[0075] Moreover, a direction (which is referred to as a “first
direction D1”) in which the side walls 324 and 325 are
arranged, the direction as defined by the side walls 32a and
32blocated so as to oppose one another with the light emitting
chip 21 interposed between them intersects (for example, at
right angles) with another direction (which is referred to as a
“second direction D2”) in which the clearances CH1 and CH2
are arranged, the direction as defined by the clearances CH1
and CH2 located so as to oppose one another with the light
emitting chip 21 interposed between them.
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[0076] Therefore, as shown in FIGS. 4A to 4E, the housing
space of the package 23 can be divided into five spaces.
Specifically, there are a first space SP1 that is shown in FIG.
4A and is defined by the lines connecting the light emitting
chip 21 with the corners of the opening OP of the package 23,
asecond space SP2 that is shown in FIG. 4B and is defined by
the lines connecting the light emitting chip 21 with the cor-
ners of the clearance CH1, a third space SP3 that is shown in
FIG. 4C and is defined by the lines connecting the light
emitting chip 21 with the corners of the clearance CH2, a
fourth space SP4 that is shown in FIG. 4D and is defined by
the lines connecting the light emitting chip 21 with the cor-
ners of the inner surface of the side wall 324, and a fifth space
SP5 that is shown in FIG. 4E and is defined by the lines
connecting the light emitting chip 21 with the corners of the
inner surface of the side wall 3254. The first space SP1 to the
third space SP3 are arranged in the second direction D2, and
the fourth space SP4 and the fifth space SP5 are arranged in
the first direction D1.

[0077] In these five spaces (SP1 to SP5), if the light from
the light emitting chip 21 passes through the first space SP1 to
the third space SP3, it travels to the outside through the
opening OP and the clearances CH1 and CH2; on the other
hand, if it passes through the fourth space SP4 and the fifth
space SP5, it is cut off by the side walls 32a and 3264.

[0078] Thus, while the light travels in the second direction
D2 in which the clearances CH1 and CH2 are arranged, it
does not travel in the first direction D1 in which the side walls
32a and 326 are arranged. That is, while the package 23
having the clearances CH1 and CH2 can direct a relatively
large amount of light in a desired one direction (second direc-
tion D2), it cannot direct the light in another specific direction
(a direction other than the desired one direction; for example,
the first direction D1).

[0079] Asaresult,asshownin FIG. 5, the area AR shone by
the light emergent from the LED 2 is longer in the second
direction D2 and is shorter in the first direction D1. That is, the
LED 2 emits light (wide angle light) that spreads in a desired
one direction.

[0080] For example, in a case where the LEDs 2 are
arranged in a row in the longer-side direction of a side edge of
the light guide plate 51 as shown in FIG. 6 (a sectional view
taken on the line C-C' of FIG. 12), it is preferable that the
longer-side direction coincides with the second direction D2
of the LED 2, because this makes the light travel in the
longer-side direction of the side edge of the light guide plate
51.

[0081] In addition, it is also preferable that the clearances
CH of the LEDs 2 adjacent to one another on the LED array
1 be arranged in a line with the clearance CH of one LED 2
opposing that of the other LED 2. This allows a plurality of
clearances CH to be arranged in the second direction D2, and,
if the second direction D2 coincides with the longer-side
direction of the side edge of the light guide plate 51, the light
reaches almost all the portions in the longer-side direction.
[0082] On the other hand, the side edge of the light guide
plate 51 is shorter in the thickness direction than in the longer-
side direction. As a result, even when the amount of light
traveling in the thickness direction (shorter-side direction) is
relatively small, the entire area of the side edge of the light
guide plate 51 in the thickness direction is sufficiently irradi-
ated with the light. On the other hand, if excess light travels in
the thickness direction, light that does not enter the light guide
plate 51 (leakage light) increases.
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[0083] Thus, as shown in FIG. 12, it is preferable that the
thickness direction of the light guide plate 51 coincides with
the first direction D1. This is because it is then possible to cut
off the light traveling in the thickness direction by the side
walls 32a and 325, and thereby reduce leakage light.

[0084] However, it is preferable that the inner surfaces of
the side walls 32 of the package 23, the inner surfaces receiv-
ing the light from the light emitting chip 21, be reflecting
surfaces. This allows the light to be reflected on the side walls
32, such that the light travels toward the opening OP or the
clearances CH of the package 23, and enters the light guide
plate 51 efficiently.

[0085] Thereflecting surfaces may be provided on the inner
surfaces of the side walls 32 of the package 23 by attaching a
reflective material 41, such as a metal, thereto (see FIG. 7). It
is also possible to make the inner surfaces of the side walls 32
themselves serve as the reflecting surfaces by producing the
package 23 from, for example, a resin (such as a heat-resistant
polymer or polyphthalamide (PPA)) having a reflection func-
tion.

Other Preferred Embodiments

[0086] Itistobeunderstood that the present invention is not
limited to the preferred embodiment described above, and
various modifications are possible within the scope of the
invention.

[0087] Forexample, the missing portion in the side walls 32
is not limited to the clearance CH. For example, though not
illustrated, it may be a hole or a notch (cleft) formed in the
side walls 32. In a case where the missing portion is a notch,
itis preferable that the notch be formed continuously from the
opening OP to the bottom 31 of the package 23.

[0088] Moreover, the shape of the sealing member 24 of the
LED 2 is not limited to a rectangular parallelepiped as shown
in FIG. 1. The sealing member 24 may have a shape (tapered
shape) that tapers down from the light emitting chip 21 toward
the opening OP of the package 23. An example of such a
sealing member 24 is the sealing member 24 shown in FIG.
8A and FIG. 8B (a sectional view taken on the line D-D' of
FIG. 8A).

[0089] That is, an example of such a sealing member 24 is
a tapered sealing member 24 in which portion of the side
surfaces 24a thereof that oppose the clearances CH1 and CH2
of the package 23 is sloped (in such a way that the surface of
each side surface 24q in that portion is exposed toward the
opening OP), such that the sloped side surface (sloped surface
24a) provides an obtuse angle ¢ with the top surface 245 of
the sealing member 24 (the angle ¢ is an angle formed by the
surfaces inside the sealing member 24).

[0090] This allows the light that passes through the sloped
surface 24a to the outside to travel in a direction closer to the
second direction D2 for the following reason, which will be
described by using light path diagrams shown in FIGS. 9A
and 9B. In both figures, light that travels at the same elevation
angle (8) from the light emitting chip 21 is used as an
example.

[0091] Inthe case of the tapered sealing member 24 shown
in FIG. 9A, the light that travels at the elevation angle () is
incident on the sloped face 24a of the sealing member 24. In
this case, thanks to the angle of slope of the sloped surface
24aq, the incidence angle of light seldom becomes greater than
the critical angle. As a result, the light is refracted at the
sloped face 24a and passes through it to the outside.
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[0092] On the other hand, in the case of the rectangular
parallelepiped sealing member 24 shown in FIG. 9B, the light
that travels at the elevation angle (d) is incident on the top
surface 245 of the sealing member 24. In this case, if the top
surface 24b is parallel or substantially parallel to the light
emitting surface 21a of the light emitting chip 21, the inci-
dence angle of light easily becomes greater than the critical
angle. As a result, the light is totally reflected on the top
surface 245 and travels toward the inner portion of the sealing
member 24.

[0093] As described above, if the sloped surface 24a is
provided in the package 24, the sloped surface 24a makes it
easy for the light from the light emitting chip 21 to travel to
the outside. In particular, since the side surface 24a of the
sealing member 24 opposes the clearance CH, the light trav-
eling to the outside easily spreads in the second direction D2.
This helps the LED 2 to direct the spread of light emergent
therefrom in the second direction D2.

[0094] If the sloped surface 24a (more specifically, the
angle of slope of the sloped surface 24a) is set so that the angle
of inclination of light emergent from the sloped surface 24a
relative to the horizontal plane (the angle of emergence 6 of
the emergent light) is relatively small, as shown in FIG. 9A,
the light that travels in a direction closer to the second direc-
tion D2 increases.

[0095] Incidentally, the tapered shape of the sealing mem-
ber 24 is not limited to the shape shown in FIGS. 8 A and 8B.
For example, the sealing member 24 may have a shape that
tapers down in a direction in which the light from the light
emitting chip 21 travels by sloping the entire portion of the
side surface 24a of the sealing member 24. Moreover, the
sloped surface 24a is not limited to a flat surface, and it may
be instead a curved surface (such as a free surface). In such a
case, by appropriately setting the curvature in portion of the
plane, the refraction direction of light is adjusted such that a
large amount of light is focused in a specific direction.
[0096] Moreover, as shown in FIG. 10, in the LED array 1
having a line arrangement, a plurality of light emitting chips
21 may be provided in one LED 2. The reason is as follows.
Even with this type of LED 2, as long as the package 23 is
provided with the side walls 32a and 3256 and the clearances
CH1 and CH2, it is possible to cut off a portion of the light
from the light emitting chip 21 by the side walls 32, and direct
the remaining light (the remainder of the light) to the outside
through the clearances CH.

[0097] Furthermore, the light source provided at the side
edge of the light guide plate 51 is not limited to the LED array
1; for example, as shown in FIG. 11A, it may be an LED 2
having a plurality of light emitting chips 21. That is, it may be
an LED 2 in which the light emitting chips 21 are arranged in
a line (such an LED 2 may be referred to as an LED array 1,
because the plurality of light emitting chips 21 are arranged in
an array).

[0098] The light emitting chip 21 described above is not
limited to the one having a specific emission spectrum. That
is, a plurality of light emitting chips 21 having different
emission spectra (for example, emission spectra of red, blue,
and green) may be mounted on the LED 2 or the LED array 1.
[0099] Inthe LED 2 described above, it is preferable that a
direction in which the side walls 32a and 325 are arranged, the
direction as defined by the side walls 32a and 325 located so
as to oppose one another with the row of the light emitting
chips 21 interposed between them intersect with a direction in
which the clearances CH1 and CH2 are arranged, the direc-
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tion as defined by the clearances CH1 and CH2 located with
the row of the light emitting chips 21 sandwiched from both
ends.

[0100] This allows the LED 2 to make the light travel in the
second direction D2 which is the direction in which the clear-
ances CH1 and CH2 are arranged, and not to make the light
travel in the first direction D1 which is the direction in which
the side walls 32a and 325 are arranged. As a result, the LED
2 emits light that spreads in a single desired direction. There-
fore, if the longer-side direction of the side edge of the light
guide plate 51 coincides with the second direction D2 in
which the light emitting chips 21 are arranged, light is inci-
dent on almost the entire area of the side edge of the light
guide plate 51 along the longer-side direction. Moreover, if
the thickness direction of the side edge of the light guide plate
51 coincides with the direction (first direction D1) in which
the side walls are arranged, light that does not enter the light
guide plate 51 (leakage light) decreases.

[0101] It is to be noted that, as shown in FIG. 11B, the
sealing member 24 provided in the LED 2 shown in FIG. 11A
may have a shape that tapers down from the light emitting
chip 21 toward the opening OP of the sealing member 24.
[0102] Finally, the disclosed techniques may be appropri-
ately combined as preferred embodiments, including any
modifications or variations made within the spirit of the
invention.

[0103] While preferred embodiments of the present inven-
tion have been described above, it is to be understood that
variations and modifications will be apparent to those skilled
in the art without departing the scope and spirit of the present
invention. The scope of the present invention, therefore, is to
be determined solely by the following claims.

1-17. (canceled)

18. A light emitting element comprising:

at least one light emitting chip included in a housing mem-

ber provided with an opening; wherein

the housing member has side walls; and

the housing member has light passage portions corre-

sponding to a missing portion of the side walls.

19. The light emitting element of claim 18, wherein the side
walls are arranged in a first direction that is defined by the side
walls located to oppose one another with the light emitting
chip interposed between the side walls, the light passage
portions are arranged in a second direction that is defined by
the light passage portions located to oppose one another with
the light emitting chip interposed between the light passage
portions, and the first direction intersects with the second
direction.

20. The light emitting element of claim 18, wherein the
light emitting element includes a sealing member arranged to
allow light to pass therethrough and to cover the light emitting
chip, and the sealing member has a shape that tapers down
from the light emitting chip to the opening of the housing
member.

21. The light emitting element of claim 20, wherein the
sealing member has a tapered shape as a result of a sloped
plane of the sealing member, and the plane opposes a corre-
sponding one of the light passage portions.

22. The light emitting element of claim 18, wherein inner
surfaces of the side walls arranged to receive light from the
light emitting chip are reflecting surfaces.
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23. The light emitting element of claim 18, wherein the
light emitting chip includes a plurality of light emitting chips
arranged in a line.

24. The light emitting element of claim 18, wherein the side
walls are arranged in a first direction to oppose one another
with a row of the light emitting chips interposed between, the
light passage portions are arranged in a second direction with
the row of the light emitting chips sandwiched from both ends
therebetween, and the first direction intersects with the sec-
ond direction.

25. A light emitting element array comprising a plurality of
the light emitting elements according to claim 18.

26. The light emitting element array of claim 25,

wherein the light emitting elements are arranged in a line,
the light passage portions of the light emitting elements
are adjacent to and oppose one another, and the light
passage portions are arranged in a line.

27. A light emitting element array comprising:

a plurality of light emitting elements, each light emitting
element including at least one light emitting chip that is
housed in a housing member that has an opening;
wherein

the housing member has side walls; and

the housing member has light passage portions corre-
sponding to a missing portion of the side walls.

28. The light emitting element array of claim 27, wherein
the side walls are arranged in a first direction that is defined by
the side walls located to oppose one another with the light
emitting chip interposed between the side walls, the light
passage portions are arranged in a second direction that is
defined by the light passage portions located to oppose one
another with the light emitting chip interposed between the
light passage portions, and the first direction intersects with
the second direction.

29. The light emitting element array of claim 27, wherein
the light emitting elements are arranged in a line, the light
passage portions of the light emitting elements are adjacent to
and oppose one another, and the light passage portions are
arranged in a line.

30. The light emitting element array of claim 27, wherein
the light emitting element includes a sealing member that is
arranged to allow light to pass there through and cover the
light emitting chip, and the sealing member has a shape that
tapers down from the light emitting chip to the opening of the
housing member.

31. The light emitting element array of claim 30, wherein
the sealing member has a tapered shape as a result of a sloped
plane of the sealing member, and the plane opposes a corre-
sponding one of the light passage portions.

32. The light emitting element array of claim 27, wherein
inner surfaces of the side walls arranged to receive light from
the light emitting chip are reflecting surfaces.

33. A backlight unit comprising:

the light emitting element array according to claim 25; and

a light guide plate arranged to receive light from the light
emitting element array and to direct the light outside of
the backlight unit.

34. A liquid crystal display comprising:

a liquid crystal display panel arranged to receive light that
is directed from the backlight unit of claim 33.

b * * s sk
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