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(54) Illumination light source and lighting apparatus

(57) An LED unit (1) which serves as illumination light
source to be attached to lighting equipment (60), in-
cludes: a mounting board (20) on which a light-emitting
element (21a), which emits light frontward, is provided;
a support pad (40) disposed behind the mounting board
(20); and a case (10) disposed so that the mounting board
(20) is sandwiched in a front-back direction by the case
(10) and the support pad (40). The support pad (40) or
the case (10) includes insertion holes (51, 52, 53) which
are three or more openings into which securing compo-
nents (70) for securing the LED unit (1) to the lighting
equipment (60) are inserted, and the three or more open-
ings are disposed in such a way that, when a distance
between two of the three or more openings is referred to
as an inter-opening distance, at least one inter-opening
distance is different from other inter-opening distances.
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Description

Field

[0001] The present invention relates to an illumination
light source using a light-emitting element such as a light-
emitting diode (LED) as a light source and to a lighting
apparatus including the illumination light source.

Background

[0002] Conventionally, LED lamps which are disc-
shaped or low-profile illumination light sources using
LEDs as a light source have been proposed (for example,
see Patent Literature (PTL) 1). An LED lamp such as that
described above generally includes a board (substrate)
on which light-emitting elements are provided, a support
pad which supports the board, and a case, and the LED
lamp is secured to lighting equipment by being screwed
to the lighting equipment at two or thee locations of the
LED lamp.

Citation List

Patent Literature

[0003] [PTL1] United States Unexamined Patent Ap-
plication Publication No. 2012/0236532 Specification

Summary

Technical Problem

[0004] However, with the above-described conven-
tional LED lamp, there is the problem that, during the
securing of the LED lamp to the lighting equipment, there
are cases where the attachment orientation of the LED
lamp is incorrect.
[0005] Specifically, with the above-described conven-
tional LED lamp, there is usually no indicator in the at-
tachment locations, and, thus, during the securing of the
LED lamp to the lighting equipment, there are instances
where the LED lamp is attached to the lighting equipment
in the wrong orientation. Furthermore, even if there was
an indicator in the attachment locations, there is still a
possibility of making a mistake in the attachment orien-
tation of the LED lamp when attaching the LED lamp to
the lighting equipment. Subsequently, when the attach-
ment orientation of the LED lamp is incorrect, there arise
problems such as difficulty in connecting the wires for
supplying power from the lighting equipment side, to the
LED lamp.
[0006] The present invention is conceived in order to
solve the aforementioned problem and has as an object
to provide an illumination light source and a lighting ap-
paratus which are capable of suppressing misoriented
attachment during attachment of the LED lamp to lighting
equipment.

Solution to Problem

[0007] In order to achieve the aforementioned object,
an illumination light source according to an aspect of the
present invention is an illumination light source that is to
be attached to lighting equipment, the illumination light
source including: a board on which a light-emitting ele-
ment, which emits light frontward, is provided; a support
pad disposed behind the board; and a case disposed so
that the board is sandwiched in a front-back direction by
the case and the support pad, wherein the support pad
or the case includes three or more openings into which
securing components for securing the illumination light
source to the lighting equipment are inserted, and the
three or more openings are disposed in such a way that,
when a distance between two of the three or more open-
ings is referred to as an inter-opening distance, at least
one inter-opening distance is different from other inter-
opening distances.
[0008] Furthermore, the three or more openings may
be disposed in such a way that, when a distance between
each of the three or more openings and a center of the
illumination light source is referred to as an opening-cent-
er distance, at least one opening-center distance is dif-
ferent from other opening-center distances.
[0009] Furthermore, the three or more openings may
be disposed in such a way that equal angles are formed
by line segments each connecting a different one of the
three or more openings and a center of the illumination
light source.
[0010] Furthermore, the three or more openings may
be formed in a loop, in an outer circumference of the
support pad or the case.
[0011] Furthermore, the support pad or the case may
include three openings as the three or more openings,
and the three openings may be disposed in such a way
that one inter-opening distance is different from two other
inter-opening distances.
[0012] Furthermore, in order to achieve the aforemen-
tioned object, a lighting apparatus according to an aspect
of the present invention includes: the above-described
illumination light source; and lighting equipment to which
the illumination light source is attached, for supplying
power to the illumination light source.

Advantageous Effects

[0013] The present invention is capable of realizing an
illumination light source capable of suppressing misori-
ented attachment during attachment of the LED lamp to
lighting equipment, and a lighting apparatus including the
illumination light source.

Brief Description of Drawings

[0014]

[FIG. 1A] FIG. 1A is a perspective view of an external
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appearance of an LED unit according to Embodiment
1 of the present invention when seen obliquely from
the front.
[FIG. 1B] FIG. 1B is a perspective view of an external
appearance of the LED unit according to Embodi-
ment 1 of the present invention when seen obliquely
from the front.
[FIG. 2] FIG. 2 is a cross sectional-view for when the
LED unit according to Embodiment 1 of the present
invention is cut in the front-back direction (longitudi-
nally).
[FIG. 3] FIG. 3 is an exploded perspective view of
respective constituent components in the case
where the LED unit according to Embodiment 1 of
the present invention is disassembled.
[FIG. 4] FIG. 4 is a plan view for when a case ac-
cording to Embodiment 1 of the present invention is
seen from the front.
[FIG. 5] FIG. 5 is a plan view for when the case ac-
cording to Embodiment 1 of the present invention is
seen from the side and the back.
[FIG. 6] FIG. 6 is a plan view for when a support pad
according to Embodiment 1 of the present invention
is seen from the front.
[FIG. 7] FIG. 7 is a plan view for when the support
pad according to Embodiment 1 of the present in-
vention is seen from the side and the back.
[FIG. 8] FIG. 8 is a plan view for when the case and
the support pad according to Embodiment 1 of the
present invention are seen from the front.
[FIG. 9] FIG. 9 is a plan view for when the case and
the support pad according to Embodiment 1 of the
present invention are seen from the side and the
back.
[FIG. 10] FIG. 10 is a perspective view illustrating
the state in which the LED unit according to Embod-
iment 1 of the present invention is attached to lighting
equipment.
[FIG. 11] FIG. 11 is a plan view of positions of inser-
tion holes in the case according to Embodiment 1 of
the present invention.
[FIG. 12] FIG. 12 is a plan view of positions of inser-
tion holes in the support pad according to Embodi-
ment 1 of the present invention.
[FIG. 13] FIG. 13 is a cross-sectional view of a con-
figuration of a lighting apparatus according to Em-
bodiment 2 of the present invention.

Description of Embodiments

[0015] Hereinafter, an LED unit (LED lamp), which
serves as the illumination light source, and a lighting ap-
paratus according to exemplary embodiments of the
present invention shall be described with reference to
the drawings. It should be noted that each of subsequent-
ly-described exemplary embodiments shows one specif-
ic preferred example of the present invention. The nu-
merical values, shapes, materials, structural compo-

nents, the arrangement and connection of the structural
components, etc. shown in the following exemplary em-
bodiments are mere examples, and are not intended to
limit the scope of the present invention. Furthermore,
among the structural components in the following exem-
plary embodiments, components not recited in any one
of the independent claims are described as arbitrary
structural components included in a more preferable
form. Moreover, the respective figures do not necessarily
show precise dimensions, etc.

Embodiment 1

[0016] First, an outline configuration of an LED unit 1
according to Embodiment 1 of the present invention shall
be described.
[0017] FIG. 1A is a perspective view of an external ap-
pearance of the LED unit 1 according to Embodiment 1
of the present invention when seen obliquely from the
front. Furthermore, FIG. 1B is a perspective view of an
external appearance of the LED unit 1 according to Em-
bodiment 1 of the present invention when seen obliquely
from the back. Furthermore, FIG. 2 is a cross sectional-
view for when the LED unit 1 according to Embodiment
1 of the present invention is cut in the front-back direction
(longitudinally). In addition, FIG. 3 is an exploded per-
spective view of respective constituent components in
the case where the LED unit 1 according to Embodiment
1 of the present invention is disassembled.
[0018] Here, in FIG. 1A, FIG. 2, and FIG. 3, the LED
unit 1 is illustrated in such a way that the side where light
is elicited from the LED unit 1 (hereafter called light-emit-
ting side) is the topside, and, in FIG. 1B, the LED unit 1
is illustrated in such a way that the light-emitting side is
the underside. Hereinafter, description shall be carried
out with the light-emitting side as the front side (front),
the side opposite the light-emitting side as the back side
(back), and a direction crossing the front-back (longitu-
dinal) direction as a sideward direction.
[0019] As illustrated in these figures, the LED unit 1 is
a low-profile illumination light source having a rectangular
overall shape, and emits light by being attached to lighting
equipment (not illustrated). Specifically, the LED unit 1
is an LED lamp having, for example, an outer diameter
of between 50 and 100 mm and a height of between 10
and 30 mm. Here, the LED unit 1 includes a case 10, a
mounting board 20, an insulator 30, and a support pad 40.
[0020] The case 10 is disposed on the light-emitting
side (front) of the LED unit 1, and is a longitudinally-short,
low-profile (disc-like) rectangular case. Specifically, the
case 10 has an opening at a front portion and a back
portion, and is connected to the support pad 40 at the
back portion. In addition, the mounting board 20 and the
insulator 30 are disposed in the space formed between
the case 10 and the support pad 40. In other words, the
case 10 is disposed so that the mounting board 20 is
sandwiched in the front-back (longitudinal) direction by
the case 10 and the support pad 40. The case 10 is con-
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figured of a resin case made of a synthetic resin having
insulating properties, such as polybutylene terephthalate
(PBT). Detailed description of the configuration of the
case 10 shall be provided later.
[0021] The mounting board 20 is disposed inwards of
the case 10 and is a substrate on which at least one light-
emitting element 21a, which is a semiconductor light-
emitting element or the like, is provided. The mounting
board 20 is configured, for example, in the form of a plate,
and has one face on which the light-emitting element 21a
is provided and an other face which is thermally connect-
able to the support pad 40. Furthermore, it is preferable
that the mounting board 20 be made of highly heat-con-
ductive material, and is, for example, made of an alumina
substrate made of alumina. It should be noted that, aside
from an alumina substrate, a ceramic substrate made of
other ceramic material such as aluminum nitride, metal
substrates made of aluminum, copper, or the like, a resin
substrate made of a highly heat-conductive resin, a met-
al-base substrate having a stacked structure of a metal
and a resin, or the like, may be used for the mounting
board 20.
[0022] Specifically, a light-emitting unit 21 having the
light-emitting element 21a which emits light toward the
front is provided in the mounting board 20. The light-emit-
ting unit 21 includes one or plural LED chips (not illus-
trated) mounted on the mounting board 20, and a sealing
component (not illustrated). The LED chips (chip) are
mounted on one of the faces of the mounting board 20
by die bonding, or the like.
[0023] It should be noted that, for example, blue LED
chips which emit blue light having a central wavelength
at between 440 and 470 nm are used as the LED chips.
Furthermore, the sealing component is a phosphor-con-
taining resin made of a resin containing phosphor, for
protecting the LED chips by sealing the LED chips, as
well as for converting the wavelength of the light from the
LED chips. As a sealing component, for example, in the
case where the LED chips are blue light-emitting LEDs,
a phosphor-containing resin in which yttrium, aluminum,
and garnet (YAG) series yellow phosphor particles are
dispersed in silicone resin can be used in order to obtain
white light. With this, white light is emitted from the light-
emitting unit 21 (sealing component) due to the yellow
light obtained through the wavelength conversion by the
phosphor particles and the blue light from the blue LED
chips.
[0024] Furthermore, the outer diameter of the light-
emitting unit 21 is, for example, between 5 and 50 mm,
and when the LED unit 1 is a 20 W LED lamp, the outer
diameter of the light-emitting unit 21 is, for example, 20
mm.
[0025] It should be noted that although a round light-
emitting unit 21 is given as an example in this embodi-
ment, the shape or structure of the light-emitting unit in
the present invention is not limited to a round one. For
example, a square-shaped light-emitting unit may be
used. Furthermore, the arrangement of the LED chips is

not particularly limited. For example, the LED chips may
be sealed in a line, matrix, or circular form.
[0026] Furthermore, each of connectors 22 and 23 are
disposed at a different corner of an edge portion of the
mounting board 20, and, as illustrated in FIG. 1A, lead
wire tip portions 22a and 23a located at the tips of cor-
responding lead wires for electrically connecting the light-
ing equipment and the light-emitting unit 21 are inserted
into corresponding ones of the connectors 22 and 23. It
should be noted that, in FIG. 1A, the lead wires are omit-
ted in the illustration. Here, the lead wire tip portions 22a
and 23a are power supply pins, and are specifically co-
lumnar metal pins. In other words, the LED chips of the
light-emitting unit 21 are made to emit light by receiving
power from the lighting equipment via the lead wire tip
portions 22a and 23a and supplying the power to the
light-emitting unit 21 via the wiring on the mounting board
20.
[0027] It should be noted that ground pins may be ad-
ditionally inserted into the connectors 22 and 23, and, in
the case where lighting control (dimming) is performed,
lighting control pins may be inserted. Furthermore, the
connectors 22 and 23 are not limited in their placement
positions, and may be may be disposed anywhere. Fur-
thermore, the shape of the lead wire tip portions 22a and
23a is not limited to a columnar shape and may be of any
shape such as a rectangular column-shape, plate-like,
and so on. Furthermore, the tips of the lead wires need
not be provided with the lead wire tip portions 22a and
23a, and the lead wires may be directly inserted into the
connectors 22 and 23.
[0028] The insulator 30 is a sheet having insulating
properties for providing insulation between the mounting
board 20 and the support pad 40, and is disposed so as
to be sandwiched between the mounting board 20 and
the support pad 40. Specifically, the insulator 30 is a com-
ponent that is formed in a loop form so as to cover the
circumference of the mounting board 20 in order to en-
sure the insulation distance between the live portion on
the front face of the mounting board 20 and the support
pad 40. The mounting board 20 and the support pad 40
are insulated from each other by placing the insulator 30
on the support pad 40 and placing the mounting board
20 on the insulator 30. It should be noted that the insulator
30 is, for example, a rubber or resin sheet, and is spe-
cifically formed from silicon, nylon, polyethylene tereph-
thalate (PET), acrylic, or the like.
[0029] The support pad 40 is a component that is con-
nected to the lighting equipment. Specifically, the support
pad 40 is attached and secured to the lighting equipment
by screw fastening, or the like. Furthermore, the support
pad 40 is a mounting on which the mounting board 20 is
attached, and is disposed on a side opposite (behind)
the light-emitting side of the mounting board 20. Further-
more, since the support pad 40 is to be attached to the
lighting equipment by screw fastening, or the like, the
support pad 40 is preferably a metal component and is
more preferably made of a highly head-conductive ma-
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terial such as aluminum, and the like. In other words, the
support pad 40 plays a role in dissipating the heat of the
mounting board 20, by conducting the heat of the mount-
ing board 20 to the lighting equipment. It should be noted
that the support pad 40 may be made of a highly heat-
conductive resin or ceramic containing an inorganic filler.
Detailed description of the configuration of the support
pad 40 shall be provided later.
[0030] It should be noted that a heat-conductive heat-
conducting component for releasing the heat from the
mounting board 20 to the lighting equipment side may
be disposed on the front face or back face of the support
pad 40. As a heat-conducting component, it is possible
to have a rubber or resin sheet such as a silicon sheet
or an acrylic sheet, or a liquid component such as grease.
[0031] Furthermore, a reflecting mirror which reflects
the light emitted from the light-emitting unit 21 may be
connected to the inside or front of the case 10. Here, it
is possible to have a reflecting mirror made from a white
synthetic resin material having insulating properties,
such as polycarbonate. Furthermore, a translucent cover
may be disposed on the front face of the case 10. Here,
it is possible to have a translucent cover made from a
highly light-transmissive synthetic resin material such as
polycarbonate.
[0032] Furthermore, a drive circuit having circuit ele-
ments (electronic components) which drive the light-
emitting element 21a may be provided inside or outside
of the case 10, to cause the light-emitting element 21a
to emit light, stop emitting light, or to dim. As circuit ele-
ments, it is possible to have, for example, various types
of capacitors, resistor elements, rectifier circuit elements,
coil elements, choke coils (choke transistors), noise fil-
ters, diodes, or integrated circuit elements, and so on.
[0033] Next, the configuration of the case 10 shall be
described in detail.
[0034] FIG. 4 is a plan view for when the case 10 ac-
cording to Embodiment 1 of the present invention is seen
from the front.
[0035] Furthermore, FIG. 5 is a plan view for when the
case 10 according to Embodiment 1 of the present in-
vention is seen from the side and the back.
[0036] As illustrated in these figures, the case 10 in-
cludes a first case side face 11, a second case side face
12, and a third case side face 13. Here, the first case
side face 11 is a region having a planar side face, the
second case side face 12 is a region located opposite
the first case side face 11 and having a planar side face.
Furthermore, the third case side face 13 is a region con-
necting the first case side face 11 and the second case
side face 12, and having a planar side face.
[0037] Specifically, the first case side face 11 includes
first case flat faces 11a and 11b, and a first case recess
11c. Here, the first case flat faces 11a and 11b are planar
side faces. Furthermore, the first case recess 11c is a
concave side face disposed between the first case flat
face 11a and the first case flat face 11b, and has an arc-
like recessed shape. In other words, the first case side

face 11 is shaped like a planar side face from which an
arc shape has been cut out.
[0038] Furthermore, a case opening 11d, which is a
circular cutout, is formed adjacent to the first case flat
face 11b in the first case side face 11, and the first case
side face 11 includes a case engaging portion 11e which
forms the case opening 11d. Here, the case opening 11d
is an opening into which an after-mentioned securing
component for securing the LED unit 1 to the lighting
equipment is inserted, and the case engaging portion
11e is formed to allow engagement with the securing
component. Detailed description of the configuration of
the case engaging portion 11e shall be provided later.
[0039] The second case side face 12 includes second
case flat faces 12a and 12b, and a second case recess
12c. Here, the second case flat faces 12a and 12b are
planar side faces, and are disposed at positions opposed
to the first case flat faces 11a and 11b. Furthermore, the
second case recess 12c is a concave side face disposed
at a position which is between the second case flat face
12a and the second case flat face 12b and opposed to
the first case recess 11c, and has an arc-like recessed
shape. In other words, like the first case side face 11, the
second case side face 12 is shaped like a planar side
face from which an arc shape has been cut out.
[0040] Furthermore, a case opening 12d, which is a
circular cutout, is formed adjacent to the second case flat
face 12b in the first case side face 12, and the second
case side face 12 includes a case engaging portion 12e
which forms the case opening 12d. Here, like the case
opening 11d, the case opening 12d is an opening into
which a securing component for securing the LED unit 1
to the lighting equipment is inserted, and the case en-
gaging portion 12e is formed to allow engagement with
the securing component Detailed description of the con-
figuration of the case engaging portion 12e shall be pro-
vided later.
[0041] The third case side face 13 includes third case
flat faces 13a and 13b, and case curved faces 13c and
13d. Here, the third case flat faces 13a and 13b are planar
side faces, and the case curved faces 13c and 13d are
curved side faces disposed so as to sandwich the third
case flat faces 13a and 13b. Specifically, the case curved
face 13c is a curved face which is disposed between the
second case flat face 12a and the third case flat face
13a, connects the second case flat face 12a and the third
case flat face 13a, and has an arc-shaped cross-section.
Furthermore, the case curved face 13d is a curved face
which is disposed between the first case flat face 11a
and the third case flat face 13b, connects the first case
flat face 11a and the third case flat face 13b, and has an
arc-shaped cross-section.
[0042] Furthermore, a case opening 13e having a
shape obtained by cutting out a circular shape between
the third case flat face 13a and the third case flat face
13b is formed in the third case side face 13, and the third
case side face 13 includes a case engaging portion 13f
which forms the case opening 13e. Here, like the case
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openings 11d and 12d, the case opening 13e is an open-
ing into which a securing component for securing the
LED unit 1 to the lighting equipment is inserted, and the
case engaging portion 13f is formed to allow engagement
with the securing component. Detailed description of the
configuration of the case engaging portion 13f shall be
provided later.
[0043] As described above, the three of the case open-
ings 11d, 12d, and 13e are formed in a loop in the outer
circumference of the case 10, and each of the case en-
gaging portions 11e, 12e, and 13f is disposed for the
corresponding one of the three case openings 11d, 12d,
and 13e. Here, the engaging portions 11e, 12e, and 13f
are disposed at positions far from the center of the case
10.
[0044] Furthermore, as illustrated in FIG. 5, the case
10 includes case projections 14, 15, 16, and 17 for con-
necting with the support pad 40. The case projections
14, 15, 16, and 17 are a plate-like protrusions projecting
toward the inside of the case 10, and the case projection
14 and the case projection 15 are disposed opposed to
each other, and the case projection 16 and the case pro-
jection 17 are disposed opposed to each other In other
words, the pair of the case projections 14 and 15 and the
pair of the case projections 16 and 17 are connected to
the support pad 40, and the case is secured to the support
pad 40.
[0045] It should be noted that the shape of the case 10
is not limited to that described above, the first case side
face 11 and the second case side face 12 may be planar
regions in which the first case recess 11c and the second
case recess 12c are not formed, and the first case side
face 11, the second case side face 12, or the third case
side face 13 may be a curved region. In other words, the
case 10 may be of any shape, such as polygonal, circular,
or the like when seen from the front.
[0046] Next, the configuration of the support pad 40
shall be described in detail.
[0047] FIG. 6 is a plan view for when the support pad
40 according to Embodiment 1 of the present invention
is seen from the front. Furthermore, FIG. 7 is a plan view
for when the support pad 40 according to Embodiment
1 of the present invention is seen from the side and the
back.
[0048] As illustrated in these figures, the support pad
40 includes a first support pad side face 41, a second
support pad side face 42, and a third support pad side
face 43. Here, the first support pad side face 41 is a region
having a planar side face, and the second support pad
side face 42 is a region which is disposed at a position
opposed to the first support pad side face 41 and has a
planar side face. Furthermore, the third support pad side
face 43 is a region which connects the first support pad
side face 41 and the second support pad side face 42,
and has a planar side face.
[0049] Specifically, the first support pad side face 41
includes first support pad flat faces 41a and 41b, and a
first support pad recess 41c. Here, the first support pad

flat faces 41a and 41b are planar side faces. Further-
more, the first support pad recess 41c is a concave side
face disposed at a position which is (i) between the first
support pad flat face 41a and the first support pad flat
face 41b and (ii) corresponds to the first case recess 11c,
and has a rectangularly-recessed shape. In other words,
the first support pad side face 41 is shaped like a planar
side face from which a rectangular shape has been cut
out.
[0050] Furthermore, a support pad opening 41d, which
is a semi-circular cutout, is formed adjacent to the first
support pad flat face 41b in the first support pad side face
41, and the first support pad side face 41 includes a sup-
port pad securing portion 41e which forms the support
pad opening 41d. In other words, the support pad secur-
ing portion 41e is formed by cutting out a semi-circular
shape in the outer circumference of the support pad 40.
Here, the support pad opening 41d is an opening into
which a securing component for securing the LED unit 1
to the lighting equipment is inserted, and the support pad
securing portion 41e is a region which secures the sup-
port pad 40 to the lighting equipment by being secured
to the lighting equipment using the securing component.
Detailed description of the configuration of the support
pad securing portion 41e shall be provided later.
[0051] The second support pad side face 42 includes
second support pad flat faces 42a and 42b, and a second
support pad recess 42c. Here, the second support pad
flat faces 42a and 42b are planar side faces, and are
disposed at positions opposed to the first support pad
flat faces 41a and 41b. Furthermore, the second support
pad recess 42c is a concave side face disposed between
the second support pad flat face 42a and the second
support pad flat face 42b, and has a rectangularly-re-
cessed shape. Furthermore, the second support pad re-
cess 42c is disposed at a position which corresponds to
the second case recess 12c and is opposed to the first
support pad recess 41c. In other words, the first support
pad recess 41c and the second support pad recess 42c
are a pair of opposed rectangular cutouts, and, like the
first support pad side face 41, the second support pad
side face 42 is shaped like a planar side face from which
a rectangular shape has been cut out.
[0052] Furthermore, a support pad opening 42d, which
is a semi-circular cutout, is formed adjacent to the second
support pad flat face 42b in the second support pad side
face 42, and the second support pad side face 42 in-
cludes a support pad securing portion 42e which forms
the support pad opening 42d. In other words, the support
pad securing portion 42e is formed by cutting out a semi-
circular shape in the outer circumference of the support
pad 40. Here, like the support pad opening 41d, the sup-
port pad opening 42d is an opening into which a securing
component for securing the LED unit 1 to the lighting
equipment is inserted, and the support pad securing por-
tion 42e is a region which secures the support pad 40 to
the lighting equipment by being secured to the lighting
equipment using the securing component. Detailed de-
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scription of the configuration of the support pad securing
portion 42e shall be provided later.
[0053] The third support pad side face 43 includes third
support pad flat faces 43a and 43b, and support pad
curved faces 43c and 43d. Here, the third support pad
flat faces 43a and 43b are planar side faces, and the
support pad curved faces 43c and 43d are curved side
faces disposed so that the third support pad flat faces
43a and 43b are sandwiched between them. In other
words, the support pad curved face 43c is a curved face
which is disposed between the second support pad flat
face 42a and the third support pad flat face 43a, connects
the second support pad flat face 42a and the third support
pad flat face 43a, and has an arc-shaped cross-section.
Furthermore, the support pad curved face 43d is a curved
face which is disposed between the first support pad flat
face 41a and the third support pad flat face 43b, connects
the first support pad flat face 41a and the third support
pad flat face 43b, and has an arc-shaped cross-section.
[0054] Furthermore, a support pad opening 43e having
a shape obtained by cutting out an approximate semi-
circular shape between the third support pad flat face
43a and the third support pad flat face 43b is formed in
the third support pad side face 43, and the third support
pad side face 43 includes a support pad securing portion
43f which forms the support pad opening 43e. In other
words, the support pad securing portion 43f is formed by
cutting out a semi-circular shape in the outer circumfer-
ence of the support pad 40. Here, like the support pad
openings 41d and 42d, the support pad opening 43e is
an opening into which a securing component for securing
the LED unit 1 to the lighting equipment is inserted, and
the support pad securing portion 43f is a region which
secures the support pad 40 to the lighting equipment by
being secured to the lighting equipment using the secur-
ing component. Detailed description of the configuration
of the support pad securing portion 43f shall be provided
later.
[0055] As described above, the three of the support
pad openings 41d, 42d, and 43e are formed in a loop in
the outer circumference of the support pad 40, and each
of the case engaging portions 11e, 12e, and 13f is dis-
posed for the corresponding one of the three support pad
openings 41d, 42d, and 43e.
[0056] Furthermore, as illustrated in FIG. 7, the support
pad 40 includes support pad grooves 44, 45, 46, and 47
for connecting with the case 10. The support pad grooves
44, 45, 46, and 47 are grooves formed in the outer cir-
cumference of the support pad 40, with the pair of the
support pad grooves 44 and 45 being disposed to allow
engagement with the pair of the case projections 14 and
15, and the pair of the support pad grooves 46 and 47
being disposed to allow engagement with the pair of the
case projections 16 and 17. In other words, the case 10
and the support pad 40 are secured to each other by
connecting the pair of the support pad grooves 44 and
45 with the pair of the case projections 14 and 15, and
connecting the pair of the support pad grooves 46 and

47 with the pair of the case projections 16 and 17.
[0057] It should be noted that the shape of the support
pad 40 is not limited to that described above, the first
support pad side face 41 or the second support pad side
face 42 may be a planar region in which the first support
pad opening 41c or the second support pad opening 42c
is not formed, or the first support pad side face 41, the
second support pad side face 42, or the third support pad
side face 43 may be a curved region. In other words, the
support pad 40 may be of any shape, such as polygonal,
circular, or the like, when seen from the front.
[0058] Next, the positional relationship between the
case 10 and the support pad 40 in the state where the
case is secured to the support pad 40 shall be described
in detail.
[0059] FIG. 8 is a plan view for when the case 10 and
the support pad 40 according to Embodiment 1 of the
present invention are seen from the front. Furthermore,
FIG. 9 is a plan view for when the case 10 and the support
pad 40 according to Embodiment 1 of the present inven-
tion are seen from the side and the back. Furthermore,
FIG. 10 is a perspective view illustrating the state in which
the LED unit 1 according to Embodiment 1 of the present
invention is attached to lighting equipment 60.
[0060] It should be noted that, for convenience of de-
scription, the mounting board 20 and the insulator 30 are
omitted from the LED unit 1 and only the case 10 and
the support pad 40 are illustrated in FIG. 8 and FIG. 9.
Furthermore, in FIG. 10, the lighting equipment 60 is il-
lustrated in simplified form.
[0061] First, as illustrated in FIG. 8 and FIG. 9, in the
state where the case 10 is secured to the support pad
40, the corresponding ones of the case engaging portions
11e, 12e, and 13f and the support pad securing portions
41e, 42e, and 43f, are opposingly disposed to form in-
sertion holes 51, 52, and 53, respectively. It should be
noted that in these figures, the case 10 and the support
pad 40 are secured to each other by way of the corre-
sponding ones of the support pad grooves 44, 45, 46,
and 47 and the case projections 14, 15, 16, and 17 en-
gaging with each other.
[0062] Here, as illustrated in FIG. 10, each of the in-
sertion holes 51, 52, and 53 is an opening for the insertion
of a securing component 70. In other words, attaching
holes 60a for inserting and securing the securing com-
ponents 70 are formed in the lighting equipment 60, and
the LED unit 1 is attached to the lighting equipment 60
by way of the securing components 70 being inserted
into the insertion holes 51, 52, 53, and secured using the
attaching holes 60a. It should be noted that the securing
components 70 are, for example, screws for securing the
LED unit 1 to the lighting equipment 60 by screwing.
[0063] Specifically, the case engaging portion 11e and
the support pad securing portion 41e are opposingly dis-
posed so as to form the insertion hole 51 for the insertion
of a securing component 70. In other words, the insertion
hole 51 is formed by (i) the case opening 11d formed by
the case engaging portion 11e and (ii) the support pad
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opening 41d formed by the support pad securing portion
41e.
[0064] Furthermore, the case engaging portion 12e
and the support pad securing portion 42e are opposingly
disposed so as to form the insertion hole 52 for the in-
sertion of a securing component 70. In other words, the
insertion hole 52 is formed by (i) the case opening 12d
formed by the case engaging portion 12e and (ii) the sup-
port pad opening 42d formed by the support pad securing
portion 42e.
[0065] Furthermore, the case engaging portion 13f and
the support pad securing portion 43f are opposingly dis-
posed so as to form the insertion hole 53 for the insertion
of a securing component 70. In other words, the insertion
hole 53 is formed by (i) the case opening 13e formed by
the case engaging portion 13f and (ii) the support pad
opening 43e formed by the support pad securing portion
43f.
[0066] In this manner, in the state where the case 10
and the support pad 40 are interlocked, the case 10 and
the support pad 40 form the insertion holes 51, 52, and
53 which are three openings into which the securing com-
ponents 70 for securing the LED unit 1 to the lighting
equipment 60 are inserted.
[0067] Next, the positions of the insertion holes 51, 52,
and 53 which are three openings shall be described in
detail.
[0068] FIG. 11 is a plan view of the positions of the
insertion holes 51, 52, and 53 in the case 10 according
to Embodiment 1 of the present invention. Furthermore,
FIG. 12 is a plan view of the positions of the insertion
holes 51, 52, and 53 in the support pad 40 according to
Embodiment 1 of the present invention.
[0069] As illustrated in these figures, the insertion
holes 51, 52, and 53, which are three openings, are dis-
posed in such a way that, when the distance between
two out of the three openings is referred to as an inter-
opening distance, at least one inter-opening distance is
different from the other inter-opening distances. In other
words, the three insertion holes 51, 52, and 53 are dis-
posed so that one of the inter-opening distances is dif-
ferent from the other two inter-opening distances.
[0070] Specifically, the three insertion holes 51, 52,
and 53 are disposed so that an inter-opening distance
A, which is the inter-opening distance between the inser-
tion hole 51 and the insertion hole 52, is different from (i)
an inter-opening distance B which is the inter-opening
distance between the insertion hole 52 and the insertion
hole 53 and (ii) an inter-opening distance C which is the
inter-opening distance between the insertion hole 51 and
the insertion hole 53. In this embodiment, the insertion
holes 51, 52, and 53 are disposed so that the inter-open-
ing distance A is greater than the inter-opening distance
B and the inter-opening distance C.
[0071] Furthermore, the three insertion holes 51, 52,
and 53 are disposed in such a way that, when the distance
between each of the openings and the center of the LED
unit 1 is referred to as an opening-center distance, at

least one opening-center distance is different from the
other opening-center distances. Here, the center of the
LED unit 1 refers to a point located at the center of the
LED unit 1, and, specifically, matches the center of gravity
of the plan view shape of the LED unit 1 in the case where
the LED unit 1 is seen from the front. It should be noted
that, since the LED unit 1 has a low-profile shape, the
point corresponding to the center of gravity in the plane
including the aforementioned three openings may be de-
fined as the center of the LED unit 1. Furthermore, in the
case where the light-emitting unit 21 is disposed at the
center portion of the LED unit 1 (in the case where the
center of the light-emitting unit 21 and the aforemen-
tioned center of gravity match) when the LED unit 1 is
seen from the front, the center of the light-emitting unit
21 may be defined as the center of the LED unit 1.
[0072] Specifically, the three insertion holes 51, 52,
and 53 are disposed so that an opening-center distance
D, which is the distance between the insertion hole 53
and a center O of the LED unit 1, is different from (i) an
opening-center distance E which is the distance between
the insertion hole 52 and the center O and (ii) an opening-
center distance F which is the distance between the in-
sertion hole 51 and the center O. In this embodiment, the
insertion holes 51, 52, and 53 are disposed so that the
opening-center distance D is less than the opening-cent-
er distance E and the opening-center distance F.
[0073] Furthermore, the insertion holes 51, 52, and 53,
which are three openings, are disposed in such a way
that equal angles are formed by line segments each con-
necting a different one of the openings and the center of
the LED unit 1. Specifically, the three insertion holes 51,
52, and 53 are disposed so that an angle a, an angle b,
and an angle c are equal. Here, the angle a is the angle
formed by (i) the line segment connecting the insertion
hole 51 and the center O of the LED unit 1 and (ii) the
line segment connecting the insertion hole 52 and the
center O. Furthermore, the angle b is the angle formed
by (i) the line segment connecting the insertion hole 52
and the center O and (ii) the line segment connecting the
insertion hole 53 and the center O. Furthermore, the an-
gle c is the angle formed by (i) the line segment connect-
ing the insertion hole 51 and the center 0 and (ii) the line
segment connecting the insertion hole 53 and the center
O.
[0074] Furthermore, the insertion holes 51, 52, and 53,
which are three openings, are formed in a loop in the
outer circumference of the case 10, and are formed in a
loop in the outer circumference of the support pad 40. In
other words, in the state where the case 10 and the sup-
port pad 40 are interlocked, the insertion holes 51, 52,
and 53 are formed in a loop in the outer circumference
of the LED unit 1.
[0075] As described above, according to the LED unit
1 which is the illumination light source according to Em-
bodiment 1 of the present invention, the case 10 and the
support pad 40 form the insertion holes 51, 52, and 53
which are three openings into which the securing com-

13 14 



EP 2 778 501 A1

9

5

10

15

20

25

30

35

40

45

50

55

ponents 70 for securing the LED unit 1 to the lighting
equipment 60 are inserted. In addition, the three insertion
holes 51, 52, and 53 are disposed so that the inter-open-
ing distance A is different from the other inter-opening
distances B and C. In this manner, at least one of the
inter-opening distances of the three insertion holes 51,
52, and 53 into which the securing components 70 are
to be inserted is different from the other inter-opening
distances. Therefore, even if improperly-oriented (miso-
riented) attaching is attempted during the attaching of
the LED unit 1 to the lighting equipment 60, the positions
of the attaching holes 60a on the lighting equipment 60
side and the insertion holes 51, 52, and 53 on the LED
unit 1 side do not match each other and thus attachment
is not possible.
[0076] Furthermore, the insertion holes 51, 52, and 53,
which are three openings, are disposed so that the open-
ing-center distance D is different from the other opening-
center distances E and F. In other words, at least one of
the opening-center distances of the three insertion holes
51, 52, and 53 into which the securing components 70
are to be inserted is different from the other opening-
center distances. As such, because of this too, even if
improperly-oriented attaching is attempted during the at-
taching of the LED unit 1 to the lighting equipment 60,
the positions of the attaching holes 60a on the lighting
equipment 60 side and the insertion holes 51, 52, and
53 on the LED unit 1 side do not match each other and
thus attachment is not possible.
[0077] As described above, during the attaching of the
LED unit 1 to the lighting equipment 60, it is possible to
prevent attaching with the wrong orientation for the LED
unit 1.
[0078] Furthermore, the insertion holes 51, 52, and 53,
which are three openings, are disposed in such a way
that equal angles are formed by line segments each con-
necting a different one of the insertion holes and the cent-
er of the LED unit 1. This allows for well-balanced attach-
ment of the LED unit 1 to the lighting equipment 60.
[0079] Furthermore, the insertion holes 51, 52, and 53,
which are three openings, are formed in a loop in the
outer circumference of the support pad 40 or the case
10. As such, since the insertion holes 51, 52, and 53 can
be formed by cutting out the outer circumference of the
support pad 40 or the case 10, the insertion holes 51,
52, and 53 can be formed easily. Furthermore, it is pos-
sible to suppress reduction in surface area of the support
pad 40 caused by the forming of the insertion holes 51,
52, and 53, and ensure sufficient heat-dissipation from
the support pad 40 to the lighting equipment 60.

Embodiment 2

[0080] Next, a lighting apparatus 100 according to Em-
bodiment 2 of the present invention shall be described.
[0081] FIG. 13 is a cross-sectional view of a configu-
ration of the lighting apparatus 100 according to Embod-
iment 2 of the present invention. It should be noted that

the lighting apparatus 100 according to this embodiment
uses the LED unit 1 according to Embodiment 1. There-
fore, in the figure, the same reference signs are given to
structural components that are the same as the structural
components shown in Embodiment 1.
[0082] As illustrated in the figure, the lighting apparatus
100 is, for example, a downlight that is attached to a
ceiling wall 200, and includes the lighting equipment 60,
and the LED unit 1 according to Embodiment 1. The light-
ing equipment 60 is equipment onto which the LED unit
1 is attached for supplying power to the LED unit 1, and
includes a main body 61 configured to cover the LED unit
1, and a power source circuit 62 which supplies power
to the LED unit 1. Furthermore, the main body 61 includes
a heat-dissipating component 61a and a reflecting com-
ponent 61b, and the power source circuit 62 includes a
lead wire 62a.
[0083] The heat-dissipating component 61a is a region
which dissipates the heat transmitted from the LED unit
1. The heat-dissipating component 61a houses the pow-
er source circuit 62 therein, and the LED unit 1 is secured
to its front face (bottom face). In other words, as illustrated
in FIG. 10, the LED unit 1 is secured to the bottom face
of the heat-dissipating component 61a by the securing
components 70. It should be noted that the LED unit 1 is
attached to the heat-dissipating component 61a in a de-
tachable manner.
[0084] Here, the shape of the heat-dissipating compo-
nent 61a is not necessarily limited as long as it is a shape
that is suited to heat dissipation, and it is possible to have,
for example, a shape in which fins are formed radially
along the outer circumference. Furthermore, it is prefer-
able that the heat-dissipating component 61a be made
of highly heat-conductive material such as aluminum.
[0085] The reflecting component 102 is substantially
in the shape of a cup having a circular opening formed
on the front portion (bottom portion), and is configured
so as to laterally surround the LED unit 1. Specifically,
the reflecting component 61b is a cylindrical region which
is formed to have an inner diameter that gradually in-
creases from the bottom face of the heat-dissipating com-
ponent 61a downward.
[0086] In other words, the reflecting component 61b
has an opening on the light-emitting side, and is config-
ured to reflect the light from the LED unit 1. For example,
the reflecting component 61b is made of a white synthetic
resin having insulating properties. It should be noted that,
in order to improve reflectivity, the inner face of the re-
flecting component 61b may be coated with a reflective
film. It should be noted that the reflecting component 61b
is not limited to one that is made from synthetic resin,
and a metal reflecting plate formed by press-working a
metal plate may be used.
[0087] The power source circuit 62 is a component for
supplying direct current power to the LED unit 1. In other
words, circuit elements (electronic components) for con-
verting alternating current power into direct current power
are provided in the power source circuit 62, and the power
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source circuit 62 receives alternating current power, con-
verts this to direct current power, and supplies the direct
current power to the LED unit 1 via the lead wire 62a. It
should be noted that the lighting apparatus 100 may be
realized by having electronic components for dimming
the LED unit 1 provided in the power source circuit 62,
and allowing light-modulation (dimming) of the LED unit
1 through the lighting equipment 60.
[0088] As described above, according to the lighting
apparatus 100 according to Embodiment 2 of the present
invention, the inclusion of the LED unit 1 according to
Embodiment 1 makes it possible to produce the same
advantageous effects as in Embodiment 1. It should be
noted that the same modification as in Embodiment 1
may be carried out in this embodiment.
[0089] Although the LED unit 1 as an illumination light
source and the lighting apparatus 100 according to the
embodiments of the present invention have been de-
scribed, the present invention is not limited to the above-
described embodiments. Specifically, the embodiments
disclosed herein should be considered, in all points, as
examples and are thus not limiting. The scope of the
present invention is defined not by the foregoing descrip-
tion but by the Claims, and includes all modifications that
have equivalent meaning to and/or are within the scope
of the Claims.
[0090] Furthermore, forms obtained by arbitrarily com-
bining the above-described embodiments are also in-
cluded in the scope of the present invention. Further-
more, the present invention may be configured by arbi-
trarily combining partial configurations in the above-de-
scribed embodiments.
[0091] For example, although the insertion holes 51,
52, and 53 are formed through the interlocking of the
case 10 and the support pad 40 in the foregoing embod-
iments, the present invention is not limited to this config-
uration. In other words, the insertion holes 51, 52, and
53 may be formed in the case 10 and thus the case 10
may independently form the insertion holes 51, 52, and
53, alternatively, the insertion holes 51, 52, and 53 may
be formed in the support pad 40 and thus the support
pad 40 may independently form the insertion holes 51,
52, and 53.
[0092] Furthermore, although three of the insertion
holes 51, 52, and 53 are formed in the LED unit 1 in the
foregoing embodiments, it is sufficient that the number
of insertion holes be at least three. In other words, it is
sufficient that at least three insertion holes, which are
openings into which the securing components 70 for se-
curing the LED unit 1 to the lighting equipment 60 are
inserted, are formed in the support pad 40 or the case
10, and that the at least three openings be disposed so
that at least one inter-opening distance is different from
the other inter-opening distances. Furthermore, the at
least three openings may be disposed so that at least
one opening-center distance is different from the other
opening-center distances, and the at least three open-
ings may be disposed so that the equal angles are formed

by line segments each connecting a different one of the
openings to the center of the LED unit 1. Furthermore,
the at least three openings may be formed in a loop in
the outer circumference of the support pad 40 or the case
10.
[0093] Furthermore, although the securing compo-
nents 70 are screws and the LED unit 1 is secured to the
lighting equipment 60 by screwing in the foregoing em-
bodiments, the securing components 70 are not limited
to screws and the method of securing using the securing
components 70 need not be by screwing, as long as se-
curing according to the configuration illustrated in FIG.
10 is possible.
[0094] Furthermore, although the insertion holes 51,
52, and 53, which are three openings, are disposed so
that at least one opening-center distance is different from
the other opening-center distances in the foregoing em-
bodiments, the insertion holes 51, 52, and 53 may be
disposed so that all the opening-center distances are the
same. Even in this case, by having a configuration in
which at least one inter-opening distance is different from
the other inter-opening distances, it is possible to prevent
attaching with a wrong orientation for the LED unit 1 dur-
ing the attaching of the LED unit 1 to the lighting equip-
ment 60.
[0095] Furthermore, although the insertion holes 51,
52, and 53, which are three openings, are disposed so
that equal angles are formed by line segments each con-
necting a different one of the openings and the LED unit
1, the present invention is not limited to such configura-
tion, and the angles formed may be any angle.
[0096] Furthermore, although the insertion holes 51,
52, and 53 are formed by cutting out parts of the outer
circumference of the support pad 40 in the foregoing em-
bodiments, the insertion holes 51, 52, and 53 may be
formed by forming at least one through hole in the support
pad 40 and providing a corresponding number of support
pad securing portions around the through hole. This is
also true for the case engaging portions.
[0097] Furthermore, optical components such as a
lens or reflector for focusing the light from the light-emit-
ting unit, or optical filters, and the like, for color tone-
adjustment may be used in the foregoing embodiments.
However, such components are not essential compo-
nents for the present invention.
[0098] Furthermore, although the light-emitting unit 21
has a COB-type configuration in which the LED chip is
directly mounted on the mounting board 20, the config-
uration of the light-emitting unit is not limited to such. For
example, it is also acceptable to use a surface mounted
device (SMD) light-emitting unit configured by using
packaged LED elements, in each of which the LED chip
is mounted inside a cavity formed using resin and the
inside of the cavity is enclosed by a phosphor-containing
resin, and mounting a plurality of the LED elements on
a board.
[0099] Furthermore, although the light-emitting unit 21
is configured to emit white light by using a blue light-
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emitting LED and yellow phosphor, in the foregoing em-
bodiments, the present invention is not limited to such
configuration. For example, it is possible to emit white
light by using a phosphor-containing resin which contains
red phosphor and green phosphor, and combining such
resin with a blue light-emitting LED.
[0100] Furthermore, the light-emitting unit 21 may use
an LED which emits light of a color other than blue. For
example, when using an ultraviolet light-emitting LED
chip as the LED, a combination of respective phosphor
particles for emitting light of the three primary colors (red,
green, blue) can be used as the phosphor, particles. In
addition, a wavelength converting material other than
phosphor particles may be used, and, as a wavelength
converting material, it is possible to use a material includ-
ing a substance which absorbs light of a certain wave-
length and emits light of a wavelength different to that of
the absorbed light, such as a semiconductor, a metal
complex, an organic dye, or a pigment.
[0101] Furthermore, although an LED is given as an
example of a light-emitting element 21a in the foregoing
embodiments, semiconductor light-emitting elements
such as a semiconductor laser, or light-emitting elements
such as organic electro luminescence (EL) elements or
non-organic EL elements may be used.
[0102] Although the present invention has been de-
scribed and illustrated in detail, it is clearly understood
that the same is by way of example only and is not to be
taken by way of limitation, the scope of the present in-
vention being limited only by the terms of the appended
claims.

Reference Signs List

[0103]

1 LED unit (illumination light source)

10 Case

11 First case side face

11a, 11b First case flat face

11c First case recess

11d, 12d, 13e Case opening

11e, 12e, 13f Case engaging portion

12 Second case side face

12a, 12b Second case flat face

12c Second case recess

13 Third case side face

13a, 13b Third case flat face

13c, 13d Case curved face

14, 15, 16, 17 Case projection

20 Mounting board

21 Light-emitting unit

21a Light-emitting element

22, 23 Connector

22a, 23a Lead wire tip portion

30 Insulator

40 Support pad

41 First support pad side face

41a, 41b First support pad flat face

41c First support pad recess

41d, 42d, 43e Support pad opening

41e, 42e, 43f Support pad securing portion

42 Second support pad side face

42a, 42b Second support pad flat face

42c Second support pad recess

43 Third support pad side face

43a, 43b Third support pad flat face

43c, 43d Support pad curved face

44, 45, 46, 47 Support pad groove

51, 52, 53 Insertion hole (opening)

60 Lighting equipment

60a Attaching hole

61 Main body

61a Heat-dissipating component

61b Reflecting component

62 Power source circuit
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62a Lead wire

70 Securing component

100 Lighting apparatus

200 Wall

Claims

1. An illumination light source that is to be attached to
lighting equipment, the illumination light source com-
prising:

a board on which a light-emitting element, which
emits light frontward, is provided;
a support pad disposed behind the board; and
a case disposed so that the board is sandwiched
in a front-back direction by the case and the sup-
port pad,
wherein the support pad or the case includes
three or more openings into which securing com-
ponents for securing the illumination light source
to the lighting equipment are inserted, and
the three or more openings are disposed in such
a way that, when a distance between two of the
three or more openings is referred to as an inter-
opening distance, at least one inter-opening dis-
tance is different from other inter-opening dis-
tances.

2. The illumination light source according to Claim 1,
wherein the three or more openings are disposed in
such a way that, when a distance between each of
the three or more openings and a center of the illu-
mination light source is referred to as an opening-
center distance, at least one opening-center dis-
tance is different from other opening-center distanc-
es.

3. The illumination light source according to one of
Claim 1 and Claim 2,
wherein the three or more openings are disposed in
such a way that equal angles are formed by line seg-
ments each connecting a different one of the three
or more openings and a center of the illumination
light source.

4.  The illumination light source according to any one
of Claims 1 to 3,
wherein the three or more openings are formed in a
loop, in an outer circumference of the support pad
or the case.

5. The illumination light source according to any one of
Claims 1 to 4,
wherein the support pad or the case includes three

openings as the three or more openings, and
the three openings are disposed in such a way that
one inter-opening distance is different from two other
inter-opening distances.

6. A lighting apparatus comprising:

the illumination light source according to any one
of Claims 1 to 5; and
lighting equipment to which the illumination light
source is attached, for supplying power to the
illumination light source.
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