
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

21
1 

08
8

B
1

TEPZZ  __Z88B_T
(11) EP 2 211 088 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
10.09.2014 Bulletin 2014/37

(21) Application number: 08837004.4

(22) Date of filing: 02.10.2008

(51) Int Cl.:
F21V 7/00 (2006.01) F21V 3/00 (2006.01)

F21V 7/09 (2006.01) F21V 19/00 (2006.01)

H01L 33/00 (2010.01) F21Y 101/02 (2006.01)

(86) International application number: 
PCT/JP2008/067909

(87) International publication number: 
WO 2009/048011 (16.04.2009 Gazette 2009/16)

(54) ILLUMINATING UNIT

BELEUCHTUNGSEINHEIT

UNITÉ D’ÉCLAIRAGE

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR

(30) Priority: 12.10.2007 JP 2007266152

(43) Date of publication of application: 
28.07.2010 Bulletin 2010/30

(73) Proprietor: Nichia Corporation
Anan-shi, Tokushima-ken 774-8601 (JP)

(72) Inventor: MIYAIRI, Hiroshi
Anan-shi
Tokushima 774-8601 (JP)

(74) Representative: Fenlon, Christine Lesley
Haseltine Lake LLP 
Lincoln House, 5th Floor 
300 High Holborn
London WC1V 7JH (GB)

(56) References cited:  
DE-A1-102006 013 856 JP-A- 1 251 502
JP-A- 1 251 502 JP-A- 11 161 198
JP-A- 11 161 198 JP-A- 2006 173 604
JP-A- 2006 173 604 JP-A- 2006 332 665
JP-A- 2006 332 665 US-A- 4 218 727
US-A- 4 349 866 US-A1- 2007 153 530



EP 2 211 088 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a lighting unit
that makes use of semiconductor light sources, and more
particularly relates to a lighting unit in which a plurality of
semiconductor light sources are installed in a line.

Background Art

[0002] Linear lighting units in which a light emitting di-
ode or other such semiconductor light source is used
have been proposed in recent years as lighting units that
are an alternative to fluorescent lamps. For instance, in
order to increase the luminous flux of light, a lighting unit
has been disclosed which comprises a plurality of LED
chips mounted along the lengthwise direction of a sub-
strate, and a transparent resin part that is substantially
semicylindrical or hog-backed and is formed so as to in-
tegrally cover these LED chips entirely.
[0003] Patent Document 1: Japanese published unex-
amined patent application 2002-299697
[0004] However, because of its narrow illumination
range, the above-mentioned lighting unit was not suited
to lighting applications in which a wide range is to be
uniformly illuminated.

Disclosure of the Invention

Problem to be Solved

[0005] The present invention provides a light unit which
can uniformly illuminate within a wide range.

Means for Solving the Problem

[0006] A lighting unit of the present invention compris-
es:

a slender substrate;
a plurality of semiconductor light sources arranged
in a row in the lengthwise direction on the substrate;
and
a light reflector disposed along one long side of the
substrate,
the light reflector has a multi-reflector in which a plu-
rality of small pieces are combined. Such a lighting
unit is described in document US 2007/0153530 A1
and discloses the preamble of claim 1.

[0007] According to the present invention, the plurality
of small pieces are designed so that the farther away a
small piece is disposed from the semiconductor light
sources, the larger is its surface area and the longer is
its focal distance.
[0008] It is preferable that the layout angles of the plu-
rality of small pieces are adjusted so that light from the

semiconductor light sources can be taken out as reflected
light having different optical axes, as claimed in claim 2.
[0009] The light reflector has preferably side reflectors
that protrude between the plurality of semiconductor light
sources, as claimed in claim 3.
[0010] Further, it is preferable that the lighting unit com-
prises a cover that has a light diffusing effect, on the other
long side of the substrate, as claimed in claim 4.

Effect of the Invention

[0011] The lighting unit of the present invention is a
slender lighting unit having a multi-reflector in which a
plurality of small pieces are combined, so optical char-
acteristics on a par with those of a fluorescent lamp are
maintained in the lengthwise direction, while high lumi-
nosity can be obtained even at locations away from the
lighting unit.

Detailed Description of the Preferred Embodiments

[0012] Embodiments of the light emitting device of the
present invention will now be described in detail.

Embodiment 1

[0013] FIG.1A is a schematic oblique view from the
upper face side, and FIG. 1B is a schematic cross section
in the direction of the short side of the substrate. As shown
in these drawings, the lighting unit 10 of this embodiment
mainly comprises a slender substrate 11, a plurality of
semiconductor light sources 12 arranged in a row in the
lengthwise direction on the substrate, and a light reflector
13 disposed on the substrate along one long side.
[0014] The substrate 11 is formed so that it extends in
the lengthwise direction, and the plurality of semiconduc-
tor light sources 12 are arranged in a row on the upper
face side of the substrate 11. The substrate 11 is a sub-
strate with a configuration that is known in this field, such
as having wiring or a wiring pattern for causing the sem-
iconductor light sources 12 to emit light, on its top face
and on its bottom face that is opposite the top face, and
having different elements installed. The material of the
substrate is preferably one with a high thermal conduc-
tivity, and a glass epoxy substrate or an alumina sub-
strate can be used preferably. When a substrate with
unfavorable thermal conductivity is used, a metal sub-
strate with good thermal conductivity is preferably joined
to the bottom face side of the substrate 11. It is also pref-
erable for there to be a thermally conductive sheet (not
shown) between the substrate 11 and the metal sub-
strate. This thermally conductive sheet has thermal con-
ductivity of about 1 W/(m·K) or higher, for example, and
preferably is insulating. This will prevent conduction be-
tween the substrate 11 and the metal substrate, and will
allow any heat generated from the semiconductor light
sources 12 to be efficiently dispersed without any short
circuiting between the semiconductor light sources 12.
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More specifically, it can be formed from silicone rubber
or the like. Its thickness, shape, size, and so forth can be
suitably adjusted after taking into account the size,
shape, and so forth of the lighting unit that is to be ob-
tained, but preferably it will have substantially the same
shape and size as the substrate 12.
[0015] There are no particular restrictions on the sem-
iconductor light sources 12 as long as they are semicon-
ductors capable of emitting light, and any type that is
used in this field can be used here. The semiconductor
light sources 12 may be semiconductor element chips
themselves, or may be a semiconductor light emitting
device covered with a package, covering member, or the
like. In the latter case, the constituent members may con-
tain a wavelength converting member (such as fluores-
cent materials), a diffusing agent or the like, and a plu-
rality of semiconductor element chips may be installed.
In particular, if a full-color semiconductor light emitting
device corresponding to RBG is used, then color mixing
can be improved over that when a light emitting element
of a single color is used.
[0016] Also, the semiconductor light sources 12 pref-
erably have a substantially Lambert light distribution
when viewed from above the substrate. This results in a
lighting unit with even brightness, high efficiency, and
little glare. Furthermore, the semiconductor light sources
12 are preferably disposed equidistantly on the substrate
11. This affords a more uniform light distribution, and also
affords a more uniform distribution of heat generated
from the semiconductor light sources 12.
[0017] The light reflector 13 in this embodiment has
side faces and a rear face. The rear face portion is dis-
posed along the long side of the substrate 11 on which
the semiconductor light sources 12 are installed, and ex-
tends up above the semiconductor light sources 12. The
side faces of the light reflector 13 are fixed to the side
faces of the substrate 11. The rear face portion of the
light reflector 13 has a multi-reflector 13a in which a plu-
rality of small pieces is combined.
[0018] The light reflector 13 in this embodiment has a
multi-reflector 13a in which small pieces with a slender
shape and substantially the same length as the long side
of the substrate 11 are combined in the up and down
direction over the entire surface of the light reflector 13,
but the shape and surface area of the individual small
pieces can be adjusted as desired according to the extent
of the region to be illuminated, the distance to this region,
and the angle of light incidence with respect to this region.
[0019] The layout angle of the small pieces is prefer-
ably adjusted so that light from the semiconductor light
sources can be taken out as reflected light having differ-
ent optical axes. This affords a lighting unit with which
uniform illumination can be obtained over a wide range.
[0020] The multi-reflector 13 of the present invention
comprises small pieces wherein the farther away a small
piece is disposed from the semiconductor light sources,
the larger is its surface area and the longer is its focal
distance. With the multi-reflector configured in this way,

small pieces disposed farther away from the semicon-
ductor light sources 12 will concentrate their illumination
on more remote locations, and small pieces disposed
closer to the semiconductor light sources 12 will concen-
trate their illumination more nearby, allowing a lighting
unit to be obtained with which a wider range can be illu-
minated uniformly. For example, if a lighting unit thus
configured is attached to the uppermost front part of a
multi-level open showcase, and the inside the case is
illuminated, it will be possible to uniformly illuminate not
only the upper shelves, but also the lower shelves. Con-
sequently, with a multi-level open showcase, there is no
need to attach lighting for each shelf in the case, and this
greatly lowers the cost. Also, using semiconductor light
source reduces the operating cost and maintenance cost.
[0021] If semiconductor light sources in which bright-
ness and color unevenness affect illumination uneven-
ness are used, the small pieces are preferably such that
the light reflecting faces of the multi-reflector have un-
dergone processing that gives a diffusing effect.
[0022] It is preferable if the light reflecting faces of the
small pieces are spherical or aspherical (parabolic, ellip-
soid, etc.) faces that converge the light of the semicon-
ductor light sources 12, and the shape of the multi-re-
flector 13a obtained by adjust the layout angles of these
small pieces is a cylindrical mirror shape in which the
semiconductor light sources 12 are the focal point. The
result of this is a lighting unit with which the light emitted
from the semiconductor light sources 12 is efficiently con-
verged so that there is a uniform luminosity distribution
over the desired range in the short-side direction, and
brightness and color are even over a wide range in the
long-side direction. Also, the multi-reflector 13 may have
a defocusing mirror shape whose focal point is the sem-
iconductor light sources 12, and this improves the even-
ness of brightness and color of the semiconductor light
sources 12.
[0023] The light reflector 13 can be the product of ap-
plying a metal film with high optical reflectivity by vapor
deposition or plating to a resin molding made of ABS,
polycarbonate, acrylic, or the like, or the product of ap-
plying a metal film with high optical reflectivity by vapor
deposition or plating to a stamping of aluminum or an-
other metal, or the product of stamping an aluminum
sheet or the like that has had a highly reflective film
formed on it, for example. If semiconductor light sources
12 in which brightness and color unevenness affect illu-
mination unevenness are used, the light reflecting faces
have preferably undergone processing that gives a dif-
fusing effect.

Embodiment 2

[0024] As shown in FIG. 2, the lighting unit 20 in Em-
bodiment 2 has substantially the same constitution as
that in Embodiment 1, except that a multi-reflector 23a
is separated between a plurality of semiconductor light
sources 22, and side reflectors 23b are provided in these
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separated portions.
[0025] In this embodiment, a plurality of multi-reflectors
23a and a plurality of semiconductor light sources 22 are
disposed opposite one another. Consequently, the light
from the semiconductor light sources 22 can be taken
out efficiently by the multi-reflectors 23a, and the light is
utilized more efficiently. Also, the light reflector in this
embodiment has the side reflectors 23b that stick out
between the semiconductor light sources 22 from be-
tween the multi-reflectors 23a. Thus using a light reflector
having side reflectors that stick out between a plurality
of semiconductor light sources allows the light that is not
utilized in the lengthwise direction to be efficiently taken
out to the light take-out side in the short-side direction of
a substrate 21.

Embodiment 3

[0026] The lighting device 100 in Embodiment 3 is such
that two lighting units 30, each of which has a metal plate
34, a substrate 31 on which semiconductor light sources
32 are installed, and a light reflector 33, are arranged in
the lengthwise direction of the substrates 31, and are
held in a housing 101.
[0027] The metal plate 34 is constituted by a metal ma-
terial with high thermal conductivity, such as aluminum,
copper, iron, or stainless steel. The shape of the metal
plate is not limited to that of a plate, and may instead be
in the form of a finned heat sink, or a shape that serves
as part of the structural mechanism of the housing.
[0028] In Embodiment 3, the semiconductor light
sources 32 and the substrate 31 on which they are in-
stalled can be the same as those used in Embodiments
1 and 2. The light reflector is a light reflector 33 that has
substantially the same configuration as the light reflector
used in Embodiment 2, except that it has long ribs 33c
disposed in the lengthwise direction on the outside of the
rear face, and has catches 33d under the side faces. The
metal plates 34 joined with the substrates 31 are sup-
ported on the catches 33d of the light reflector 33. With
the lighting units 30 fixed in this manner, the ribs 33c of
the light reflector 33 are fitted into openings on the rear
face side of the housing 101, and the ends of the light
reflector 33 and the ends of the housing 101 are fixed by
holders 102.
[0029] The housing 101 has a bottom face, side faces,
and a rear face, and supports the lighting units 30. There
are a plurality of long ribs 101a that support the metal
plate 34 in the short-side direction on the inside of the
bottom face of the housing 101. Consequently, the light-
ing units 30 can be stably supported without hindering
the heat dispersal of the metal plates 34. On the side
faces of the housing 101 there are convex components
having the same shape at locations corresponding to the
convex components provided to the ends of the metal
plates, and the convex components of the housing 101
and the convex components of the metal plates joined
with the lighting units 30 are fixed by the holders. Also,

on the rear face of the housing 101 there are openings
that match up with the ribs 33c of the light reflector 33,
and flanges that support above the rear face of the light
reflector 33. With a constitution such as this, the lighting
units can be simply and easily attached to the housing
without having to use any separate screws or other such
fasteners.
[0030] There are no particular restrictions on the hold-
ers 101 as long as that can support the convex compo-
nents sticking out from the ends of the light reflector 33
and the convex components sticking out from the ends
of the housing 101. Nor are there any particular restric-
tions on the fixing holders as long as they are some type
that has been commonly used in the past.

Embodiment 4

[0031] As shown in FIG. 4, the lighting unit 200 of Em-
bodiment 4 is substantially the same as that in Embodi-
ment 3, except that it comprises a cover 203 having a
light diffusing effect on the light take-out side of each
lighting unit. Thus providing the covers 203 having a light
diffusing effect on the other substrate long side opposite
the long side where the light reflector is disposed allows
a lighting unit and a lighting device to be obtained with
which illumination unevenness can be suppressed even
when using semiconductor light sources with which
brightness and color unevenness affect this illumination
unevenness.
[0032] There are no particular restrictions on the cov-
ers 203 as long as they are made of a material capable
of transmitting the light from the semiconductor light
sources, and any material known in this field can be used,
but a lightweight and strong plastic is preferable, and
particularly when workability and heat resistance are tak-
en into account, a resin material such as a polycarbonate
or acrylic is preferable. The optical transmissivity referred
to in this Specification is preferably such that 100% of
the light from the installed semiconductor light sources
13 is transmitted, but when color mixing, color uneven-
ness, and so forth are taken into account, this concept
encompasses semitransparent and opaque materials
(such as those that are milky white in color and have an
optical transmissivity of about 50% or higher).
[0033] The term "light diffusing effect" here refers to
the point that can diffuse light from the semiconductor
light sources, and the covers themselves may be given
a light diffusing effect, or another member having a light
diffusing effect may be combined with the covers 203.
For example, a diffuser sheet (such as a thin sheet made
of a semitransparent or milky white resin) may be stuck
onto the front face side and/or the rear face side (inside)
of the covers 203, or the front and/or rear face side of
the covers may be sandblasted, ground, or otherwise
subjected to a roughening treatment. Furthermore, a dif-
fusing agent (such as silicon oxide or other such filler)
may be added to the material that makes up the covers
203. This allows the light from each semiconductor light
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source to be a uniform, single planar light source.
[0034] The covers 203 are equipped with attachment
components 203a that can be removably fitted to the
lighting units 40, around the edge on the rear face side
of the light observation face. The attachment compo-
nents 203a are preferably disposed at locations that will
not adversely affect light emission from the semiconduc-
tor light sources 13.
[0035] The attachment components 203a are prefera-
bly formed integrally with the covers 203 and from the
same material as the covers 203. This reduces the
number of parts of the lighting device, lowers the cost,
and allows easier assembly.
[0036] The lighting units 40 of this embodiment are
sealed by the covers 203, so they can be used in places
where there is the possibility of frost, such as in a refrig-
erator.

Industrial Applicability

[0037] The lighting unit of the present invention can be
utilized in various lighting applications, including multi-
level open showcase lighting, as well as sign lights, ar-
chitectural lighting, and so forth.

Brief Description of the Drawings

[0038]

FIG. 1A is a schematic oblique view from the upper
face side of the light unit according to a present in-
vention.
FIG.1B is a schematic cross section in the direction
of the front short side.
FIG. 2 is a schematic oblique view from the upper
face side of another light unit according to a present
invention.
FIG. 3 is a schematic oblique view from the upper
face side of still another light unit according to a
present invention and lighting device using the same.
FIG. 4 is a schematic oblique view from the upper
face side of still another light unit according to a
present invention and lighting device using the same.

[0039]

10, 20, 30, 40 lighting unit
11, 21, 31 substrate
12, 22, 32 semiconductor light source
13, 23,33 light reflector
13a, 23a multi-reflector
15 light ray
23b side reflector
33c long rib
33d catches
34 metal plate
100, 200 lighting device
101 housing

101a, 201a rib
102, 202 holder
203 cover
203a attachment component

Claims

1. A lighting unit (10; 20; 100; 200), comprising:

a slender substrate (11; 21; 31);
a plurality of semiconductor light sources (12;
22; 32) arranged in a row in the lengthwise di-
rection on the substrate (11; 21; 31); and
a light reflector (13; 23; 33) disposed along one
long side of the substrate (11; 21; 31),
wherein the light reflector (13; 23; 33) has a mul-
ti-reflector (13a; 23a) in which a plurality of small
pieces are combined, characterized in that
the plurality of small pieces are designed so that
the farther away a small piece is disposed from
the semiconductor light sources (12; 22; 32), the
larger is its surface area and the longer is its
focal distance.

2. The lighting unit according to Claim 1, wherein the
layout angles of the plurality of small pieces are ad-
justed so that light from the semiconductor light
sources (12; 22; 32) can be taken out as reflected
light having different optical axes.

3. The lighting unit (20; 100; 200) according to Claim 1
or 2, wherein the light reflector (23; 33) has side re-
flectors (23b) that protrude between the plurality of
semiconductor light sources (22; 32).

4. The lighting unit (200) according to any one of Claims
1 to 3, comprising a cover (203) that has a light dif-
fusing effect, on the other long side of the substrate.

Patentansprüche

1. Beleuchtungseinheit (10; 20; 100; 200), umfassend:

ein schmales Trägermaterial (11; 21; 31);
eine Anzahl Halbleiter-Lichtquellen (12; 22; 32),
die in Längsrichtung auf dem Trägermaterial
(11; 21; 31) in einer Reihe angeordnet sind; und
einen Lichtreflektor (13; 23; 33), der an einer
Längsseite des Trägermaterials (11; 21; 31) ent-
lang angeordnet ist,
wobei:

der Lichtreflektor (13; 23; 33) einen Multire-
flektor (13a; 23a) aufweist, in dem eine An-
zahl kleiner Teile kombiniert ist, dadurch
gekennzeichnet, dass die Anzahl kleiner
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Teile so ausgelegt ist, dass mit zunehmen-
der Entfernung des kleinen Teils von den
Halbleiter-Lichtquellen (12; 22; 32) seine
Oberfläche umso größer ist und seine
Brennweite umso länger ist.

2. Beleuchtungseinheit nach Anspruch 1, wobei die
Anordnungswinkel der Anzahl kleiner Teile so ein-
gestellt sind, dass Licht von den Halbleiter-Lichtquel-
len (12; 22; 32) als reflektiertes Licht mit verschie-
denen optischen Achsen herausgenommen werden
kann.

3. Beleuchtungseinheit (20; 100; 200) nach Anspruch
1 oder 2, wobei der Lichtreflektor (23; 33) Seitenre-
flektoren (23b) hat, die zwischen der Anzahl Halb-
leiter-Lichtquellen (22; 32) hervorstehen.

4. Beleuchtungseinheit (200) nach einem der Ansprü-
che 1 bis 3, umfassend eine Abdeckung (203), die
auf der anderen Längsseite des Trägermaterials
lichtstreuend wirkt.

Revendications

1. Unité d’éclairage (10 ; 20 ; 100 ; 200), comprenant :

un substrat élancé (11 ; 21 ; 31) ;
une pluralité de sources de lumière à semi-con-
ducteur (12 ; 22 ; 32) agencées selon une ran-
gée dans le sens de la longueur sur le substrat
(11 ; 21 ; 31) ; et
un réflecteur de lumière (13 ; 23 ; 33) disposé
le long d’un côté du substrat (11 ; 21 ; 31), où
le réflecteur de lumière (13 ; 23 ; 33) possède
un multi-réflecteur (13a ; 23a) dans lequel une
pluralité de petites pièces sont combinées,

caractérisée en ce que la pluralité de petites pièces
est conçue de façon que plus la petite pièce est éloi-
gnée des sources de lumière à semi-conducteur
(12 ; 22 ; 32), plus grande est son aire de surface et
plus longue est sa distance focale.

2. Unité d’éclairage selon la revendication 1, dans la-
quelle les angles de disposition de la pluralité de
petites pièces sont ajustés de telle sorte que la lu-
mière des sources de lumière à semi-conducteur
(12 ; 22 ; 32) peut être sortie comme une lumière
réfléchie ayant des axes optiques différents.

3. Unité d’éclairage (20 ; 100 ; 200) selon la revendi-
cation 1 ou 2, dans laquelle le réflecteur de lumière
(23 ; 33) possède des réflecteurs latéraux (23b) qui
font saillie entre la pluralité de sources de lumière à
semi-conducteur (22 ; 32).

4. Unité d’éclairage (200) selon l’une quelconque des
revendications 1 à 3, comprenant un couvercle (203)
qui a un effet de diffusion de lumière, sur l’autre côté
long du substrat.
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