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(57) Provided is a light-emitting module (40) wherein
an optical wavelength conversion ceramic (58) converts
the wavelength of light emitted by a semiconductor light-
emitting element (52). The optical wavelength conver-
sion ceramic (58) is provided with a full-spectrum trans-
mittance in the optical wavelength conversion range of
at least 40% transparency. A reflective film (60) is pro-
vided on the surface of the optical wavelength conversion
ceramic (58). The emission area of the light which passed
through the optical wavelength conversion ceramic (58)
is narrowed to be smaller than the light emission area of
the semiconductor light-emitting element (52). The re-
flective film (60) guides the light so that the light is emitted
roughly parallel to the light-emitting surface of the sem-
iconductor light-emitting element (52).
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Description

Field of the Invention

[0001] The present invention relates to a light emitting
module, a method of manufacturing the light emitting
module, and a lamp unit comprising the light emitting
module.

Background Art

[0002] In recent years, for the purpose of long life or
reduction in power consumption, a technique has been
developed in which a light emitting module having a light
emitting element, such as an LED (Light Emitting Diode),
is adopted as a light source for emitting strong light, such
as a lamp unit that emits light toward the front of a vehicle.
However, the light emitting module to be used in such an
application is required to emit the light with high light in-
tensity. Herein, in order to improve, for example, the ex-
traction efficiency of while light, a lighting system com-
prising: a light emitting element that mainly emits blue
light; a yellow phosphor that mainly emits yellow light by
being excited with the blue light; and a blue-transmitting
yellow-reflecting means that transmits the blue light from
the light emitting element and reflects the light with a
wavelength of the yellow light or more from the yellow
phosphor, is proposed (see, for example, Patent Docu-
ment 1).).
[0003] However, when a wavelength of light is convert-
ed by using a normal powdered phosphor, the light in-
tensity of the light is weakened when the light hits the
particles of the phosphor, and hence it is difficult to
achieve a high use efficiency of light. Accordingly, a struc-
ture comprising, for example, a ceramic layer arranged
within the channel of the light emitted by a light emitting
layer is proposed (see, for example, Patent Document 2).

Patent Documents

[0004]

[Patent Document 1] Japanese Patent Application
Publication No. 2007-59864
[Patent Document 2] Japanese Patent Application
Publication No. 2006-5367

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

[0005] Because light emitting elements, such as LED,
etc., have been recently used as light sources for lamp
units to be mounted in vehicles, it becomes an important
issue to enhance the luminance of the light emitted by
such a light emitting element. Accordingly, development
of a new technique is strongly demanded in which the
light emitted by a light emitting element has high lumi-

nance, as well as the enhancement of the use efficiency
of the light emitted thereby.
[0006] In view of these situations, the present invention
has been made to solve the aforementioned issue, and
a purpose of the invention is to provide a light emitting
module emitting the light with high luminance.

Means for Solving the Problem

[0007] In order to solve the aforementioned issue, a
light emitting module according to an embodiment of the
present invention comprises: a light emitting element; a
light wavelength conversion member configured to con-
vert the wavelength of the light emitted by the light emit-
ting element; and a light guiding member configured to
narrow down the emission area of the light that has trans-
mitted the light wavelength conversion member to an ar-
ea smaller than the light emitting area of the light emitting
element. According to the embodiment, the emission ar-
ea of light can be made small while a decrease in the
use efficiency of light is being suppressed, and thereby
the luminance of the light can be enhanced.
[0008] The light wavelength conversion member may
be transparent. According to the embodiment, a de-
crease in the light intensity, occurring when light is trans-
mitting the inside of the light wavelength conversion
member, can be suppressed. Accordingly, the light emit-
ted by the light emitting element can be used efficiently.
[0009] The light wavelength conversion member may
have 40 percent or more of the total light transmittance
of the light with a wavelength within the conversion wave-
length range. As a result of the intensive research and
development by the inventors, it has been found that,
when a light wavelength conversion member is so trans-
parent that the total light transmittance of the light with a
wavelength within the conversion wavelength range of
the light wavelength conversion member is 40 percent
or more, proper conversion of the wavelength of light by
the light wavelength conversion member and suppres-
sion of a decrease in the light intensity of the light that
transmits the light wavelength conversion member can
be both satisfied. Therefore, according to the embodi-
ment, it becomes possible to properly convert the wave-
length of the light that transmits a light wavelength con-
version member while a decrease in the light intensity of
the light is being suppressed.
[0010] The light guiding member may be provided on
the surface of the light wavelength conversion member.
According to the embodiment, the light that has been
reflected by the light guiding member transmits the inside
of the light wavelength conversion member again, and
hence the wavelength of the light can be effectively con-
verted.
[0011] The light wavelength conversion member may
have a tapered surface that faces the incident surface
on which the light from the light emitting element is to be
incident and that is inclined with respect to the incident
surface. The light guiding member may be provided on
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the tapered surface. According to the embodiment, more
of the light that has been incident on the incident surface
can be reflected in the directions different from the direc-
tion toward the incident surface. Accordingly, a loss of
light, occurring before reaching the emission surface, can
be reduced and therefore a decrease in the use efficiency
of light, occurring due to the narrowing down of the light
emitting area, can be suppressed.
[0012] The light emitting module according to the
present embodiment may further comprise a heat sink
provided on the light guiding member. According to the
embodiment, release of the thermal energy accumulated
in the light wavelength conversion member by the Stokes
loss can be prompted. Accordingly, an influence on light
emission of the light emitting element by the heat in the
light wavelength conversion member can be suppressed.
[0013] The light guiding member may guide the light
such that the light is emitted in the direction approximately
parallel to the light emitting surface of the light emitting
element.
[0014] According to the embodiment, the emission ar-
ea of light can be narrowed down by a simplified config-
uration, such as the case where, for example, a low light
wavelength conversion member is attached to the light
emitting surface to guide the light in the direction approx-
imately parallel to the light emitting surface.
[0015] Another embodiment of the present invention
is a method of manufacturing a light emitting module.
The method comprises: providing, in a light wavelength
conversion member for converting the wavelength of the
light incident on the incident surface, a light guiding mem-
ber configured to narrow down the emission area of the
light that has transmitted the light wavelength conversion
member to an area smaller than the area of the incident
surface; and arranging a light emitting element and the
light wavelength conversion member such that the light
emitted by the light emitting element is incident on the
incident surface of the light wavelength conversion mem-
ber.
[0016] According to the embodiment, a light emitting
module can be manufactured by a simplified process
where a light wavelength conversion member provided
with a light guiding member and a light emitting member
are properly arranged. Accordingly, a light emitting mod-
ule can be simply manufactured in comparison with, for
example, the case where a light guiding member is pro-
vide after a powdered light wavelength conversion mem-
ber has been mounted above a light emitting element.
[0017] Still another embodiment of the present inven-
tion is a lamp unit. The lamp unit comprises: a light emit-
ting module including a light emitting element, a light
wavelength conversion member configured to convert
the wavelength of the light emitted by the light emitting
element, and a light guiding member configured to nar-
row down the emission area of the light that has trans-
mitted the light wavelength conversion member to an ar-
ea smaller than the light emitting area of the light emitting
element; and an optical member configured to collect the

light emitted from the light emitting module. According to
the embodiment, a lamp unit using a light emitting module
that can emit the light with high luminance can be man-
ufactured. Thereby, a lamp unit emitting the light with
high luminance can be provided. Advantage of the In-
vention
[0018] According to the present invention, a light emit-
ting module emitting the light with high luminance can be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a sectional view illustrating the configuration
of an automotive headlamp according to a first em-
bodiment;
Fig. 2 is a view illustrating the configuration of a light
emitting module substrate according to the first em-
bodiment;
Fig. 3 is a view illustrating the configuration of a light
emitting module according to the first embodiment;
Fig. 4 is a view illustrating the configuration of a light
emitting module according to a second embodiment;
Fig. 5 is a view illustrating the configuration of a light
emitting module according to a third embodiment;
Fig. 6 is a view illustrating the configuration of a light
emitting module according to a fourth embodiment;
Fig. 7 is a view illustrating the configuration of a light
emitting module according to a fifth embodiment;
Fig. 8 is a view illustrating the configuration of a light
emitting module according to a sixth embodiment;
Fig. 9 (a) is a top view of a light emitting module
according to a seventh embodiment; and
Fig. 9 (b) is a sectional view thereof, taken along line
P-P of Fig. 9(a).

Reference Numerals

[0020] [0086]

10 AUTOMOTIVE HEADLAMP
34 REFLECTOR
36 BRACKET
38 LIGHT EMITTING MODULE SUBSTRATE
40 LIGHT EMITTING MODULE
44 SUBSTRATE
48 ELEMENT-MOUNTING SUBSTRATE
50 REFLECTIVE SUBSTRATE
52 SEMICONDUCTOR LIGHT EMITTING ELE-

MENT
56 CERAMIC UNIT
58 LIGHT WAVELENGTH CONVERSION CERAM-

IC
58A EMISSION SURFACE
58B INCIDENT SURFACE
60 REFLECTIVE FILM

3 4 



EP 2 346 101 A1

4

5

10

15

20

25

30

35

40

45

50

55

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] Preferred embodiments of the present inven-
tion will now be described in detail with reference to ac-
companying drawings.

(First Embodiment)

[0022] Fig. 1 is a sectional view illustrating the config-
uration of an automotive headlamp 10 according to a first
embodiment. The automotive headlamp 10 has a lamp
body 12, a front cover 14, and a lamp unit 16. Hereinafter,
descriptions will be made, assuming that the left side in
Fig. 1 is the front of the lamp and the right side therein
is the back thereof. In addition, when viewing the front of
the lamp, the right side is referred to as the right side of
the lamp and the left side as the left side thereof. Fig. 1
illustrates the cross section of the automotive headlamp
10 cut by the vertical plane including the light axis of the
lamp unit 16, when viewed from the left side of the lamp.
When the automotive headlamp 10 is to be mounted in
a vehicle, the automotive headlamps 10, which are
formed symmetrically with each other, are provided in
the left and right front portions of the vehicle, respectively.
Fig. 1 illustrates the configuration of either of the left and
right automotive headlamps 10.
[0023] The lamp body 12 is formed into a box shape
having an opening. The front cover 14 is formed into a
bowl shape with a resin having translucency or glass.
The front cover 14 is installed such that the edge thereof
is attached to the opening of the lamp body 12. In such
a manner, a lamp chamber is formed in the area covered
with the lamp body 12 and the front cover 14.
[0024] The lamp unit 16 is arranged in the lamp cham-
ber. The lamp unit 16 is fixed to the lamp body 12 with
aiming screws 18. The aiming screw 18 in the lower por-
tion is configured to be rotatable by an operation of a
leveling actuator 20. Accordingly, the light axis of the
lamp unit 16 can be moved in the up-down direction by
operating the leveling actuator 20.
[0025] The lamp unit 16 has a projection lens 30, a
support member 32, a reflector 34, a bracket 36, a light
emitting module substrate 38, and a radiating fin 42. The
projection lens 30 is composed of a plano-convex as-
pheric lens, the front surface of which is convex-shaped
and the back surface of which is flat-shaped, and projects
a light source image that is formed on the back focal
plane toward the front of the vehicle as an inverted image.
The support member 32 supports the projection lens 30.
A light emitting module 40 is provided on the light emitting
module substrate 38. The reflector 34 reflects the light
emitted from the light emitting module 40 to form the light
source image on the back focal plane of the projection
lens 30. As stated above, the reflector 34 and the pro-
jection lens 30 function as optical members that collect
the light emitted by the light emitting module 40 toward
the front of the lamp. The radiating fin 42 is installed onto
the back surface of the bracket 36 to radiate the heat

mainly generated by the light emitting module 40.
[0026] A shade 32a is formed on the support member
32. The automotive headlamp 10 is used as a light source
for low-beam, and the shade 32a forms, in front of the
vehicle, a cut-off line in the light distribution pattern for
low-beam by shielding part of the light that has been emit-
ted from the light emitting module 40 and reflected by the
reflector 34. Because the light distribution pattern for low-
beam is publicly known, descriptions thereof will be omit-
ted.
[0027] Fig. 2 is a view illustrating the configuration of
the light emitting module substrate 38 according to the
first embodiment. The light emitting module substrate 38
has the light emitting module 40, a substrate 44, and a
transparent cover 46. The substrate 44 is a printed circuit
board and the light emitting module 40 is attached to the
upper surface of the substrate 44. The light emitting mod-
ule 40 is covered with a colorless transparent cover 46.
The light emitting module 40 has a semiconductor light
emitting element 52 and light wavelength conversion ce-
ramic 58, which is a light wavelength conversion mem-
ber. The light wavelength conversion ceramic 58 is
mounted on the upper surface of the semiconductor light
emitting element 52.
[0028] Fig. 3 is a view illustrating the configuration of
the light emitting module 40 according to the first embod-
iment. The light emitting module 40 has an element-
mounting substrate 48, a reflective substrate 50, the sem-
iconductor light emitting element 52, and a ceramic unit
56.
[0029] The element-mounting substrate 48 is formed
into a plate shape with a material having high thermal
conductivity, such as AIN, SiC, Al2O3, and Si. The reflec-
tive substrate 50 is formed into a shape in which a
through-hole 50a is provided at the center of the rectan-
gular parallelepiped shaped member. The inner surface
of the through-hole 50a is subjected to mirror finishing in
which aluminum or silver is deposited or sputtered ther-
eonto in order to reflect light.
[0030] The semiconductor light emitting element 52 is
composed of an LED element. In the first embodiment,
a blue LED mainly emitting the light with a blue wave-
length is adopted as the semiconductor light emitting el-
ement 52. Specifically, the semiconductor light emitting
element 52 is composed of a GaN LED element that has
been formed by subjecting a GaN semiconductor layer
to crystal growth on a sapphire substrate. The semicon-
ductor light emitting element 52 is formed as, for example,
a square chip having a size of 1 mm x 1 mm, and is
provided such that the central wavelength of the emitted
blue light is 460 nm. It is needless to say that the config-
uration of the semiconductor light emitting element 52
and the wavelength of the light to be emitted should not
be limited to what have been stated above.
[0031] The ceramic unit 56 is a light wavelength con-
version member and is composed of at least light wave-
length conversion ceramic 58 and a reflective film 60.
The light wavelength conversion ceramic 58 is formed

5 6 



EP 2 346 101 A1

5

5

10

15

20

25

30

35

40

45

50

55

by dicing the light wavelength conversion ceramic formed
into a plate shape having a thickness of 50 Pm or more
and less than 1000 Pm, so that the size thereof is larger
than that of the semiconductor light emitting element 52
by 5 percent or more and 10 percent or less. It is needless
to say that the size of the light wavelength conversion
ceramic 58 should not be limited thereto, and may be
diced, for example, so as to have the same size as that
of the semiconductor light emitting element 52. Alterna-
tively, the light wavelength conversion ceramic 58 may
be diced so as to have a size that is larger than that of
the semiconductor light emitting element 52 by more than
10 percent, or by more than 0 and less than 5 percent.
[0032] The light wavelength conversion ceramic 58 is
so-called light emitting ceramic or fluorescent ceramic,
and can be obtained by sintering the ceramic green body
made of YAG (Yttrium Alminium Garnet) powder that is
a phosphor to be excited by blue light. Because a method
of manufacturing such light wavelength conversion ce-
ramic is publicly known, detailed descriptions thereof will
be omitted. Diffusion of light on the surface of the powder
of the light wavelength conversion ceramic 58 thus ob-
tained can be suppressed, different from, for example, a
powdered phosphor, and thereby a loss of the light emit-
ted by the semiconductor light emitting element 52 is very
small.
[0033] The light wavelength conversion ceramic 58
converts the wavelength of the blue light mainly emitted
by the semiconductor light emitting element 52 then emits
yellow light. Accordingly, synthesized light that has been
synthesized from both the blue light that has transmitted,
as it is, the light wavelength conversion ceramic 58 and
the yellow light whose wavelength has been converted
by the light wavelength conversion ceramic 58, is emitted
from the light emitting module 40. Thus, white light can
be emitted from the light emitting module 40.
[0034] Transparent ceramic is adopted as the light
wavelength conversion ceramic 58. The "to be transpar-
ent" in the first embodiment means that the total light
transmittance of the light with a wavelength within the
conversion wavelength range is 40 percent or more. As
a result of the intensive research and development by
the inventors, it has been found that, when the light wave-
length conversion ceramic 58 is so transparent that the
total light transmittance of the light with a wavelength
within the conversion wavelength range is 40 percent or
more, the wavelength of light can be properly converted
by the light wavelength conversion ceramic 58 and a de-
crease in the light intensity of the light that is transmitting
the light wavelength conversion ceramic 58 can also be
properly suppressed. Accordingly, the light emitted by
the semiconductor light emitting element 52 can be effi-
ciently converted by making the light wavelength conver-
sion ceramic 58 transparent as stated above.
[0035] The light wavelength conversion ceramic 58 is
composed of an inorganic substance without binder such
that the durability thereof is enhanced in comparison with
the case where an organic substance, such as binder, is

included. Accordingly, it becomes possible to supply the
power of, for example, 1 W or more to the light emitting
module 40, and thereby the luminance and light intensity
of the light emitted by the light emitting module 40 can
be enhanced.
[0036] Alternatively, a semiconductor light emitting el-
ement mainly emitting the light with a wavelength other
than blue may be adopted as the semiconductor light
emitting element 52. In this case, light wavelength con-
version ceramic for converting the wavelength of the light
mainly emitted by the semiconductor light emitting ele-
ment 52 is also adopted as the light wavelength conver-
sion ceramic 58. Also, in this case, the light wavelength
conversion ceramic 58 may convert the wavelength of
the light emitted by the semiconductor light emitting ele-
ment 52 such that the light with a wavelength of white or
close to white is emitted by combining with the light with
the wavelength mainly emitted by the semiconductor light
emitting element 52.
[0037] The reflective film 60 is formed by masking one
of both surfaces and one of four end surfaces of the light
wavelength conversion ceramic 58 and then by making
a thin film of aluminum, silver, or the like, with deposition
or sputtering. When the light wavelength conversion ce-
ramic 58 is masked as stated above, one surface on
which the reflective film 60 has not been formed becomes
the incident surface 58b on which light is to be incident,
and one end surface on which the reflective film 60 has
not been formed becomes the emission surface 58a from
which light is to be emitted. In the first embodiment, the
plate-shaped light wavelength conversion ceramic 58 is
adopted, and hence the reflective film 60 can be easily
formed.
[0038] When the light emitting module 40 is to be man-
ufactured, the reflective substrate 50 is first fixed to the
element-mounting substrate 48 by adhesion, etc. Sub-
sequently, the semiconductor light emitting element 52
is arranged within the through-hole 50a of the reflective
substrate 50 such that the light emitting surface thereof
is located upward, and then flip-chip implementation is
performed by bonding to the element-mounting substrate
48 through gold bumps 54. In this case, the semiconduc-
tor light emitting element 52 is arranged such that the
light emitting surface thereof, which is the upper surface
thereof, is located at the same height as the upper surface
of the reflective substrate 50, or at a slightly lower height
than it.
[0039] Subsequently, the ceramic unit 56 is arranged
above the semiconductor light emitting element 52 such
that the incident surface 58b of the light wavelength con-
version ceramic 58 faces the light emitting surface of the
semiconductor light emitting element 52, and then fixed,
by adhesion, to the semiconductor light emitting element
52 and the upper surface of the reflective substrate 50.
In the case, a material excellent in light resistance, such
as a silicone system, sol-gel silica system, fluorine sys-
tem, inorganic glass system, or the like, is used as the
adhesive. Because the plate-shaped light wavelength
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conversion ceramic 58 is used in the first embodiment,
the light emitting module 40 can be simply manufactured
in comparison with, for example, the case where a pow-
dered light wavelength conversion member is mounted
above the semiconductor light emitting element 52.
[0040] Thus, the semiconductor light emitting element
52 and the light wavelength conversion ceramic 58 are
arranged such that the light emitted by the semiconductor
light emitting element 52 is incident on the incident sur-
face of the light wavelength conversion ceramic 58. A
method of fixing the ceramic unit 56 is not limited to ad-
hesion, but a mechanical fastening method, for example,
such as soldering, caulking, welding, screw cramp, or
the like, may be adopted.
[0041] In the light emitting module 40 thus manufac-
tured, the emission surface 58a of the light wavelength
conversion ceramic 58 is the only one surface of the sur-
faces of the light wavelength conversion ceramic 58, the
surface being exposed outside and no reflective film 60
being formed thereon. The reflective film 60 formed on
the surface of the light wavelength conversion ceramic
58 functions as a light guiding member for guiding the
light emitted by the semiconductor light emitting element
52, and emits the light from the emission surface 58a by
guiding the light in the direction approximately parallel to
the light emitting surface of the semiconductor light emit-
ting element 52. The area of the emission surface 58a is
smaller than that of the light emitting surface of the sem-
iconductor light emitting element 52. As stated above,
the reflective film 60 narrows down the emission area of
the light that has transmitted the light wavelength con-
version ceramic 58 to an area smaller than the light emit-
ting area of the semiconductor light emitting element 52.
Thereby, the luminance of the light emitted from the light
emitting module 40 can be enhanced.

(Second Embodiment)

[0042] Fig. 4 is a view illustrating the configuration of
a light emitting module 70 according to a second embod-
iment. Unless particularly referred to, the configuration
of an automotive headlamp in which the light emitting
module 70 is mounted is the same as that in the first
embodiment, except that the light emitting module 70 is
provided instead of the light emitting module 40. The di-
rection into which light is emitted in the light emitting mod-
ule 70 is different from that in the light emitting module
40. Accordingly, the shape of the part in the bracket 36,
where the light emitting module 70 is attached, is different
from that in the first embodiment. Hereinafter, the parts
similar to those in the first embodiment will be denoted
with the same reference numerals and descriptions
thereof will be omitted.
[0043] The configuration of the light emitting module
70 is the same as that of the aforementioned light emitting
module 40, except that a ceramic unit 72 is provided in-
stead of the ceramic unit 56. The ceramic unit 72 has
light wavelength conversion ceramic 74, which is a light

wavelength conversion member, and a reflective film 76.
[0044] The material of the light wavelength conversion
ceramic 74 is the same as that of the aforementioned
light wavelength conversion ceramic 58. The light wave-
length conversion ceramic 74 is formed by dicing the light
wavelength conversion ceramic formed into a plate
shape having a thickness of 50 Pm or more and less than
1000 Pm, so that the size thereof is larger than that of
the semiconductor light emitting element 52 by 5 percent
or more and 10 percent or less. At the time, the light
wavelength conversion ceramic 74 is diced such that a
tapered surface 74c is formed on one end surface. Alter-
natively, the light wavelength conversion ceramic may
be formed such that the tapered surface 74c is formed
on one end surface before being diced. The tapered sur-
face 74c is provided so as to have an angle of 10 degrees
or more and less than 75 degrees with respect to the
direction perpendicular to the incident surface 74b.
[0045] The reflective film 76 is formed by masking, of
both surfaces of the light wavelength conversion ceramic
74, the whole region of the surface on the side where the
area of the surface becomes small by providing the ta-
pered surface 74c and part of the surface opposite to the
above surface, the part of the surface being located along
the tapered surface 74c, and then by making a thin film
of aluminum, silver, or the like, with deposition or sput-
tering. In the case, the surface whose whole region is
masked becomes the incident surface 74b on which light
is to be incident, and the masked part on the opposite
surface becomes the emission surface 74a from which
light is to be emitted.
[0046] When the light emitting module 70 is to be man-
ufactured, the ceramic unit 72 is arranged above the sem-
iconductor light emitting element 52 such that the incident
surface 74b of the light wavelength conversion ceramic
74 faces the light emitting surface of the semiconductor
light emitting element 52, and then the ceramic unit 72
is adhered and fixed to the semiconductor light emitting
element 52 and the upper surface of the reflective sub-
strate 50 by the same adhesion method as described
above.
[0047] In the light emitting module 70 thus manufac-
tured, the emission surface 74a of the light wavelength
conversion ceramic 74 is the only one surface of the sur-
faces of the light wavelength conversion ceramic 74, the
surface being exposed outside and no reflective film 76
being formed thereon. The reflective film 76 formed on
the surface of the light wavelength conversion ceramic
74 functions as a light guiding member for guiding the
light emitted by the semiconductor light emitting element
52, and emits the light from the emission surface 74a by
guiding the light in the direction approximately parallel to
the light emitting surface of the semiconductor light emit-
ting element 52. The reflective film 76 is formed such that
the area of the emission surface 74a is smaller than that
of the light emitting surface of the semiconductor light
emitting element 52. As stated above, the reflective film
76 also narrows down the emission area of the light that
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has transmitted the light wavelength conversion ceramic
74 to an area smaller than the light emitting area of the
semiconductor light emitting element 52. Thereby, the
luminance of the light emitted from the light emitting mod-
ule 70 can be enhanced.

(Third Embodiment)

[0048] Fig. 5 is a view illustrating the configuration of
a light emitting module 90 according to a third embodi-
ment. The configuration of the automotive headlamp 10
is the same as that in the first embodiment, except that
the light emitting module 90 is provided instead of the
light emitting module 40. Hereinafter, the parts similar to
those in the first embodiment will be denoted with the
same reference numerals and descriptions thereof will
be omitted.
[0049] The configuration of the light emitting module
90 is the same as that of the aforementioned light emitting
module 40, except that a ceramic unit 92 is provided in-
stead of the ceramic unit 56. The ceramic unit 92 has
light wavelength conversion ceramic 94, which is a light
wavelength conversion member, and a reflective film 96.
[0050] The light wavelength conversion ceramic 94 is
formed into a triangular pole having a prism shape whose
cross section is a triangle in which one of the two sides
intersecting each other at right angles (hereinafter, re-
ferred to as a "first side") has a length of 50 Pm or more
and less than 1000 Pm. Also, the light wavelength con-
version ceramic 94 is formed such that the size of the
surface of the light wavelength conversion ceramic 74,
the surface including the other side (hereinafter referred
to as a "second side") intersecting the first side at right
angles on the triangle cross section, is larger than that
of the semiconductor light emitting element 52 by 5 per-
cent or more and 10 percent or less. The material of the
light wavelength conversion ceramic 94 is the same as
that of the aforementioned light wavelength conversion
ceramic 58. The surface including the side other than the
first and second sides (hereinafter, referred to as a "third
side") becomes a tapered surface 94c. Alternatively, the
light wavelength conversion ceramic 94 may be formed
by dicing the periphery of a tapered surface 94c that has
been provided by shaving one surface of the light wave-
length conversion ceramic formed into a palate shape
having a thickness of 50 Pm or more and less than 1000
Pm.
[0051] The reflective film 96 is formed by masking the
surface of the light wavelength conversion ceramic 94
including the first side and the surface thereof including
the second side, and then by making a thin film of alumi-
num, silver, or the like, with deposition or sputtering. In
the ceramic unit 92 thus manufactured, the surface of
the light wavelength conversion ceramic 94 including the
first side becomes the emission surface 94a and the sur-
face thereof including the second side becomes the in-
cident surface 94b.
[0052] Accordingly, the tapered surface 94c faces

each of the emission surface 94a and the incident surface
94b and is inclined with respect to each of them. In the
third embodiment, the second side of the light wavelength
conversion ceramic 94 is made longer than the first side.
Therefore, the tapered surface 94c is inclined at an angle
less than 45 degrees with respect to the incident surface
94b, while is inclined at an angle more than 45 degrees
with respect to the emission surface 94a. The light wave-
length conversion ceramic 94 should not be limited to
one in which the emission surface 94a and the incident
surface 94b intersect each other at right angles, but light
wavelength conversion ceramic in which, for example,
the emission surface 94a is inclined at an angle less than
90 degrees with respect to the incident surface 94b may
be adopted, or light wavelength conversion ceramic in
which, for example, the emission surface 94a is inclined
at an angle more than 90 degrees with respect to the
incident surface 94b may be adopted.
[0053] When the light emitting module 90 is to be man-
ufactured, the ceramic unit 92 is arranged above the sem-
iconductor light emitting element 52 such that the incident
surface 94b of the light wavelength conversion ceramic
94 faces the light emitting surface of the semiconductor
light emitting element 52, and then the ceramic unit 92
is adhered and fixed to the semiconductor light emitting
element 52 and the upper surface of the reflective sub-
strate 50 by the same adhesion method as stated above.
[0054] In the light emitting module 90 thus manufac-
tured, the emission surface 94a of the light wavelength
conversion ceramic 94 is the only one surface of the sur-
faces of the light wavelength conversion ceramic 94, the
surface being exposed outside and no reflective film 96
being formed thereon. The reflective film 96 formed on
the surface of the light wavelength conversion ceramic
94 functions as a light guiding member for guiding the
light emitted by the semiconductor light emitting element
52, and emits the light from the emission surface 94a by
guiding the light in the direction approximately parallel to
the light emitting surface of the semiconductor light emit-
ting element 52. The reflective film 96 is formed such that
the area of the emission surface 94a is smaller than that
of the light emitting surface of the semiconductor light
emitting element 52. As stated above, the reflective film
96 also narrows down the emission area of the light that
has transmitted the light wavelength conversion ceramic
94 to an area smaller than the light emitting area of the
semiconductor light emitting element 52, also in the third
embodiment. Thereby, the luminance of the light emitted
from the light emitting module 90 can be enhanced.

(Fourth Embodiment)

[0055] Fig. 6 is a view illustrating the configuration of
a light emitting module 100 according to a fourth embod-
iment. The configuration of the automotive headlamp 10
is the same as that in the first embodiment, except that
the light emitting module 100 is provided instead of the
light emitting module 40. Hereinafter, the parts similar to
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those in the first embodiment will be denoted with the
same reference numerals and descriptions thereof will
be omitted.
[0056] The configuration of the light emitting module
100 is the same as that of the aforementioned light emit-
ting module 40, except that a first ceramic unit 102 and
a second ceramic unit 108 are provided instead of the
ceramic unit 56. The first ceramic unit 102 has light wave-
length conversion ceramic 104, which is a light wave-
length conversion member, and a reflective film 106.
[0057] The light wavelength conversion ceramic 104
is formed by dicing the light wavelength conversion ce-
ramic formed into a plate shape having a thickness of 50
Pm or more and less than 1000 Pm, so that the size
thereof is larger than that of the semiconductor light emit-
ting element 52 by 5 percent or more and 10 percent or
less. The material of the light wavelength conversion ce-
ramic 104 is the same as that of the aforementioned light
wavelength conversion ceramic 58. The reflective film
106 is formed by masking both surfaces of the light wave-
length conversion ceramic 104 and then by making a thin
film of aluminum, silver, or the like, with deposition or
sputtering. Thereby, the reflective film 106 is formed on
the end surfaces across the whole circumference of the
light wavelength conversion ceramic 104.
[0058] The second ceramic unit 108 has transparent
ceramic 110 and a reflective film 112. The transparent
ceramic 110 is formed into a triangular pole having a
prism shape whose cross section is a triangle in which
one of the two sides intersecting each other at right an-
gles (hereinafter, referred to as a "first side") has a length
of 50 Pm or more and less than 1000 Pm. Also, the trans-
parent ceramic 110 is formed such that the size of the
surface of the transparent ceramic 110, the surface in-
cluding the other side (hereinafter referred to as a "sec-
ond side") intersecting the first side at right angles on the
triangle cross section, is larger than that of the semicon-
ductor light emitting element 52 by 5 percent or more and
10 percent or less. The surface including the side other
than the first and second sides (hereinafter, referred to
as a "third side") becomes a tapered surface 110c.
[0059] The transparent ceramic 110 is composed of
colorless and transparent ceramic in which a light emit-
ting element, such as phosphor, etc., is not doped. The
reason why ceramic is adopted is because the ceramic
has the same refraction index as the light wavelength
conversion ceramic 104 and thereby a decrease in the
light intensity, occurring on the joint surface with the light
wavelength conversion ceramic 104, can be suppressed.
Alternatively, a transparent material other than ceramic
may be adopted. In addition, the transparent ceramic 110
may be formed by dicing the periphery of a tapered sur-
face 110c that has been provided by shaving one surface
of the transparent ceramic formed into a plate shape hav-
ing a thickness of 50 Pm or more and less than 1000 Pm.
[0060] The reflective film 112 is formed by masking the
surface of the transparent ceramic 110 including the first
side and the surface thereof including the second side,

and then by making a thin film of aluminum, silver, or the
like, with deposition or sputtering. In the ceramic unit 108
thus manufactured, the surface of the transparent ceram-
ic 110 including the first side becomes the emission sur-
face 110a and the surface thereof including the second
side becomes the incident surface 110b.
[0061] Accordingly, the tapered surface 110c faces
each of the emission surface 110a and the incident sur-
face 110b and is inclined with respect to each of them.
In the fourth embodiment, the second side of the trans-
parent ceramic 110 is made longer than the first side.
Therefore, the tapered surface 110c is inclined at an an-
gle less than 45 degrees with respect to the incident sur-
face 110b, while is inclined at an angle more than 45
degrees with respect to the emission surface 110a. The
transparent ceramic 110 should not be limited to one in
which the emission surface 110a and the incident surface
110b intersect each other at right angles, but transparent
ceramic in which, for example, the emission surface 110a
is inclined at an angle less than 90 degrees with respect
to the incident surface 110b may be adopted, or trans-
parent ceramic in which, for example, the emission sur-
face 110a is inclined at an angle more than 90 degrees
with respect to the incident surface 110b may be adopted.
[0062] When the light emitting module 100 is to be
manufactured, the first ceramic unit 102 is first arranged
above the semiconductor light emitting element 52 such
that one surface of the light wavelength conversion ce-
ramic 104 faces the light emitting surface of the semi-
conductor light emitting element 52, and then the first
ceramic unit 102 is adhered and fixed to the semicon-
ductor light emitting element 52 and the upper surface
of the reflective substrate 50 by the same adhesion meth-
od as described above. Subsequently, the second ce-
ramic unit 108 is arranged above the first ceramic unit
102 such that the incident surface 110b of the transparent
ceramic 110 faces the other surface of the light wave-
length conversion ceramic 104, and then the incident sur-
face 110b of the transparent ceramic 110 is adhered and
fixed to the upper surface of the light wavelength conver-
sion ceramic 104 by the same method as described
above.
[0063] In the light emitting module 100 thus manufac-
tured, the emission surface 110a of the transparent ce-
ramic 110 is the only one surface of the surfaces of the
transparent ceramic 110, the surface being exposed out-
side and no reflective film 112 being formed thereon. The
reflective film 112 formed on the surface of the transpar-
ent ceramic 110 functions as a light guiding member for
guiding the light emitted by the semiconductor light emit-
ting element 52, and emits the light from the emission
surface 110a by guiding the light in the direction approx-
imately parallel to the light emitting surface of the semi-
conductor light emitting element 52. The reflective film
112 is formed such that the area of the emission surface
110a is smaller than that of the light emitting surface of
the semiconductor light emitting element 52. As stated
above, the reflective film 112 also narrows down the
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emission area of the light that has transmitted the light
wavelength conversion ceramic 104 to an area smaller
than the light emitting area of the semiconductor light
emitting element 52 in the fourth embodiment. Thereby,
the luminance of the light emitted from the light emitting
module 100 can be enhanced.

(Fifth Embodiment)

[0064] Fig. 7 is a view illustrating the configuration of
a light emitting module 120 according to a fifth embodi-
ment. The configuration of the automotive headlamp 10
is the same as that in the first embodiment, except that
the light emitting module 120 is provided instead of the
light emitting module 40. Hereinafter, the parts similar to
those in the first embodiment will be denoted with the
same reference numerals and descriptions thereof will
be omitted.
[0065] The light emitting module 120 is configured in
the same way as the light emitting module 40, except
that heat sinks 122 and 124 are provided. The heat sink
122 is formed of a material excellent in thermal conduc-
tivity, such as carbon, copper, aluminum, or the like, and
has many fins 122a. The surface of the heat sink 122
where the fins 122a are not provided is adhered to the
reflective film 60 formed on one surface of the light wave-
length conversion ceramic 58, and thereby being fixed
to the ceramic unit 56.
[0066] The heat sink 124 is also formed of a material
excellent in thermal conductivity, such as carbon, copper,
aluminum, or the like, and has many fins 124a. The sur-
face of the heat sink 124 where the fins 124a are not
provided is adhered to the reflective film 60 formed on
the end surface of the light wavelength conversion ce-
ramic 58, and thereby being fixed to the ceramic unit 56.
[0067] Although Fig. 7 only illustrates the heat sink 124
fixed to the reflective film 60 formed on one end surface
of the light wavelength conversion ceramic 58, heat sinks
(not illustrated), which are formed in the same way as
the heat sink 124, are also adhered to the remaining two
end surfaces where the reflective films 60 are formed,
and thereby being fixed to the ceramic unit 56.
[0068] The phosphor contained in the light wavelength
conversion ceramic 58 converts the light with a wave-
length within a specific range into the light with a wave-
length longer than the above wavelength. Light has high-
er energy as the wavelength thereof is shorter. Accord-
ingly, when the light with a short wavelength is converted
into one with such a longer wavelength, thermal energy
corresponding to a difference in the energy, i.e., to the
Stokes loss is accumulated in the light wavelength con-
version ceramic 58. On the other hand, when the tem-
perature of the light wavelength conversion ceramic 58
becomes high, the lattice vibration of the crystal that
forms the light wavelength conversion ceramic 58 be-
comes large, and hence the energy is not effectively
transmitted to the luminescence center element, thereby
the luminous efficiency of the light wavelength conver-

sion ceramic 58 being decreased. Accordingly, it be-
comes very important to suppress an increase in the tem-
perature of the light wavelength conversion ceramic 58
in order to achieve a high luminous efficiency by the light
wavelength conversion ceramic 58.
[0069] The heat generated in the light wavelength con-
version ceramic 58 can be easily released outside by
providing the heat sinks 122 and 124 as stated above,
and thereby an increase in the temperature of the light
wavelength conversion ceramic 58 can be suppressed.
In the fifth embodiment, the case where the heat sinks
122 and 124 are provided in the light emitting module 40
according to the first embodiment has been described;
however, it is needless to say that a heat sink may be
provided in any one of the light emitting modules accord-
ing to the second through fourth embodiments.

(Sixth Embodiment)

[0070] Fig. 8 is a view illustrating the configuration of
a light emitting module 140 according to a sixth embod-
iment. Unless particularly referred to, the configuration
of an automotive headlamp in which the light emitting
module 40 is mounted is the same as that in the first
embodiment, except that the light emitting module 140
is provided instead of the light emitting module 40. The
direction into which light is emitted in the light emitting
module 140 is different from that in the light emitting mod-
ule 40. Accordingly, the shape of the part in the bracket
36, where the light emitting module 140 is attached, is
different from that in the first embodiment. Hereinafter,
the parts similar to those in the first embodiment will be
denoted with the same reference numerals and descrip-
tions thereof will be omitted.
[0071] The light emitting module 140 has an element-
mounting substrate 148, a reflective substrate 150, the
semiconductor light emitting element 52, and a ceramic
unit 142. The element-mounting substrate 148 is the
same as the element-mounting substrate 48 in material
and thickness, etc., except that the substrate 148 is
formed so as to have a larger area than that of the afore-
mentioned element-mounting substrate 48. The reflec-
tive substrate 150 is the same as the reflective substrate
50 in material and thickness, etc., except that the reflec-
tive substrate 150 is formed so as to have a larger area
than that of the aforementioned reflective substrate 50.
A through-hole 150a is also provided at the center of the
reflective substrate 150, and the inner surface of the
through-hole 150a is subjected to mirror finishing. The
light emitting module 140 has two semiconductor light
emitting elements 52. Alternatively, three or more of the
semiconductor light emitting elements 52 may be provid-
ed.
[0072] The ceramic unit 142 has light wavelength con-
version ceramic 144, which is a light wavelength conver-
sion member, and a reflective film 146. The material of
the light wavelength conversion ceramic 144 is the same
as that of the aforementioned light wavelength conver-
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sion ceramic 58. The light wavelength conversion ceram-
ic 74 is formed by dicing the light wavelength conversion
ceramic formed into a plate shape having a thickness of
50 Pm or more and less than 1000 Pm, so that the size
thereof is larger than the total of the light emitting areas
of the two semiconductor light emitting elements 52 by
5 percent or more and 10 percent or less.
[0073] The reflective film 146 is formed by masking the
whole region of one surface of the light wavelength con-
version ceramic 144 and part region at the center of the
surface opposite to the above surface, and then by mak-
ing a thin film of aluminum, silver, or the like, with depo-
sition or sputtering. In the case, the surface whose whole
region is masked becomes the incident surface 144b on
which light is to be incident, and the masked part on the
opposite surface becomes the emission surface 144a
from which light is to be emitted.
[0074] When the light emitting module 140 is to be
manufactured, the reflective substrate 150 is first fixed
to the element-mounting substrate 148 by adhesion, etc.
Subsequently, the two semiconductor light emitting ele-
ments 52 are arranged in the horizontal direction and
within the through-hole 150a of the reflective substrate
150 such that the light emitting surfaces thereof are lo-
cated upward, and then flip-chip implementation is per-
formed by bonding to the element-mounting substrate 48
through gold bumps 54. In this case, the semiconductor
light emitting element 52 is arranged such that the light
emitting surface thereof, which is the upper surface there-
of, is located at the same height as the upper surface of
the reflective substrate 150, or at a slightly lower height
than it.
[0075] Subsequently, the ceramic unit 142 is arranged
above the semiconductor light emitting element 52 such
that the incident surface 144b of the light wavelength
conversion ceramic 144 faces the light emitting surface
of the semiconductor light emitting element 52, and then
fixed, by adhesion, to the semiconductor light emitting
element 52 and the upper surface of the reflective sub-
strate 150. An adhesion method at the time is the same
as stated above.
[0076] In this case, the emission surface 144a of the
light wavelength conversion ceramic 144 is the only one
surface of the surfaces of the light wavelength conversion
ceramic 144, the surface being exposed outside and no
reflective film 146 being formed thereon. The reflective
film 146 formed on the surface of the light wavelength
conversion ceramic 144 functions as a light guiding mem-
ber for guiding the light emitted by the semiconductor
light emitting element 52, and emits the light from the
emission surface 144a by guiding the light in the direction
approximately parallel to the light emitting surface of the
semiconductor light emitting element 52. The area of the
emission surface 144a is smaller than the total of the light
emitting surfaces of the two semiconductor light emitting
elements 52. As stated above, the reflective film 146 nar-
rows down the emission area of the light that has trans-
mitted the light wavelength conversion ceramic 144 to

an area smaller than the light emitting area of the semi-
conductor light emitting element 52. Thereby, the lumi-
nance of the light emitted from the light emitting module
140 can be enhanced.

(Seventh Embodiment)

[0077] Fig. 9(a) is a top view of a light emitting module
160 according to a seventh embodiment; and Fig. 9(b)
is a sectional view thereof, taken along line P-P of Fig. 9
(a). The configuration of the automotive headlamp 10 is
the same as that in the first embodiment, except that the
light emitting module 160 is provided instead of the light
emitting module 40. Hereinafter, the configuration of the
light emitting module 160 will be described with reference
to Figs. 9 (a) and 9(b). The parts similar to those in the
first embodiment will be denoted with the same reference
numerals and descriptions thereof will be omitted.
[0078] The light emitting module 160 comprises an el-
ement-mounting substrate 162, a semiconductor light
emitting element 167, and a ceramic unit 174. The ele-
ment-mounting substrate 162 is formed into a plate
shape with the same material as that of the aforemen-
tioned element-mounting substrate 48. Electrode pat-
terns 164 and 166 are mounted on the upper surface of
the element-mounting substrate 162.
[0079] The semiconductor light emitting element 167
has a conductive substrate 168 and a light emitting layer
170. A blue LED element for mainly emitting the light with
a blue wavelength is adopted in the semiconductor light
emitting element 167. Accordingly, in order to emit the
light with a blue wavelength, the light emitting layer 170
is composed of a GaN LED element that has been formed
by subjecting a GaN semiconductor layer to crystal
growth on a sapphire substrate. The light emitting layer
170 is formed as, for example, a square chip having a
size of 1 mm x 1 mm, and is provided such that the central
wavelength of the emitted blue light is 460 nm.
[0080] The light emitting layer 170 is attached to the
conductive substrate 168 by adhesion, etc. A p-type sem-
iconductor layer (not illustrated) is provided between the
conductive substrate 168 and the light emitting layer 170,
while an n-type semiconductor layer (not illustrated) is
provided so as to cover the whole upper surface of the
light emitting layer 170.
[0081] The semiconductor light emitting element 167
is mounted on the upper surface of the electrode pattern
164 by conductive adhesive, such as silver paste, etc.,
or by gold-tin solder, etc. An electrode (not illustrated) is
provided on the upper surface of the semiconductor light
emitting element 167, and one end of a gold wire 172 is
bonded to the electrode and the other end thereof is
bonded to the electrode pattern 166. Thus, the light emit-
ting element 167 is mounted on the upper surface of the
element-mounting substrate 162.
[0082] The ceramic unit 174 has light wavelength con-
version ceramic 176, which is a light wavelength conver-
sion member, and a reflective film 178. The material of
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the light wavelength conversion ceramic 176 is the same
as that of the aforementioned light wavelength conver-
sion ceramic 58. The light wavelength conversion ceram-
ic 176 is formed by dicing the light wavelength conversion
ceramic formed into a plate shape having a thickness of
50 Pm or more and less than 1000 Pm into a home-plate-
shaped pentagon created by two corners of the tetragon
with the same size as that of the upper surface of the
light emitting layer 170 being cut with diagonal lines. Al-
ternatively, the two corners may be cut with curved lines.
The electrode provided on the semiconductor light emit-
ting element, to which a gold wire is to be bonded, is
mounted so as to be located at the cut portion.
[0083] The reflective film 178 is formed by masking the
whole region of one surface of the light wavelength con-
version ceramic 176 and one end surface including the
side that faces the diagonally-cut side, and then by mak-
ing a thin film of aluminum, silver, or the like, with depo-
sition or sputtering. In the case, the surface whose whole
region is masked becomes the incident surface 176b on
which light is to be incident, and the masked one end
surface becomes the emission surface 176a from which
light is to be emitted.
[0084] In the ceramic unit 174 thus provided, the emis-
sion surface 176a of the light wavelength conversion ce-
ramic 176 is the only one surface of the surfaces of the
light wavelength conversion ceramic 176, the surface be-
ing exposed outside and no reflective film 178 being
formed thereon. The reflective film 178 formed on the
surface of the light wavelength conversion ceramic 176
emits light from the emission surface 176a by guiding the
light in the direction approximately parallel to the light
emitting layer 170. The reflective film 178 is formed such
that the area of the emission surface 176a is smaller than
that of the upper surface of the light emitting layer 170.
As stated above, the reflective film 178 narrows down
the emission area of the light that has transmitted the
light wavelength conversion ceramic 176 to an area
smaller than the light emitting area of the light emitting
layer 170. Thereby, the luminance of the light emitted
from the light emitting module 160 can be enhanced.
[0085] The present invention should not be limited to
the above embodiments, and variations in which each
component of the embodiments is appropriately com-
bined are also effective as embodiments of the invention.
Various modifications, such as design modifications, can
be made with respect to the above embodiments based
on the knowledge of those skilled in the art. Such modified
embodiments can also fall in the scope of the invention.
[0086] In a variation, an optical filter is provided be-
tween a semiconductor light emitting element and light
wavelength conversion ceramic. The optical filter trans-
mits the blue light mainly emitted by the semiconductor
light emitting element. In addition, the optical filter reflects
the yellow light mainly emitted by the light wavelength
conversion ceramic that converts the wavelength of the
blue light. Most of the light emitted by the light emitting
element can be first emitted to the light wavelength con-

version ceramic by arranging the optical filter between
the semiconductor light emitting element and the light
wavelength conversion ceramic. Further, the light with a
yellow wavelength travelling toward the semiconductor
light emitting element, occurring due to the diffusion of
light when the wavelength of the light is converted by the
light wavelength conversion ceramic, can be reflected.
Accordingly, the light emitted by the semiconductor light
emitting element can be used efficiently, and thereby a
decrease in the light intensity or luminance of the light
emitted by the light emitting module can be suppressed.
[0087] The optical filter may be composed of a multi-
layered dichroic mirror that has been formed by alter-
nately depositing and laminating materials having refrac-
tive indexes different from each other on one surface of
the light wavelength conversion ceramic. Alternatively,
for example, a long pass filter, short pass filter, or band
pass filter may be adopted.

Industrial Applicability

[0088] According to the present invention, a light emit-
ting module emitting the light with high luminance can be
provided.

Claims

1. A light emitting module comprising:

a light emitting element;
a light wavelength conversion member config-
ured to convert the wavelength of the light emit-
ted by the light emitting element; and
a light guiding member configured to narrow
down the emission area of the light that has
transmitted the light wavelength conversion
member to an area smaller than the light emitting
area of the light emitting element.

2. The light emitting module according to claim 1,
wherein
the light wavelength conversion member is transpar-
ent.

3. The light emitting module according to claim 2,
wherein
the light wavelength conversion member has 40 per-
cent or more of the total light transmittance of the
light with a wavelength within the conversion wave-
length range.

4. The light emitting module according to claim 1 or
claim 2, wherein
the light guiding member is provided on the surface
of the light wavelength conversion member.

5. The light emitting module according to claim 4,
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wherein
the light wavelength conversion member has a ta-
pered surface that faces the incident surface on
which the light from the light emitting element is to
be incident and that is inclined with respect to the
incident surface, and wherein
the light guiding member is provided on the tapered
surface.

6. The light emitting module according to claim 4 or
claim 5 further comprising a heat sink provided on
the light guiding member.

7. The light emitting module according to any one of
claims 1 to 3, wherein
the light guiding member guides the light such that
the light is emitted in the direction approximately par-
allel to the light emitting surface of the light emitting
element.

8. A method of manufacturing a light emitting module,
comprising:

providing, in a light wavelength conversion
member for converting the wavelength of the
light incident on the incident surface, a light guid-
ing member configured to narrow down the
emission area of the light that has transmitted
the light wavelength conversion member to an
area smaller than the area of the incident sur-
face; and
arranging a light emitting element and the light
wavelength conversion member such that the
light emitted by the light emitting element is in-
cident on the incident surface of the light wave-
length conversion member.

9. A lamp unit comprising:

a light emitting module including a light emitting
element, a light wavelength conversion member
configured to convert the wavelength of the light
emitted by the light emitting element, and a light
guiding member configured to narrow down the
emission area of the light that has transmitted
the light wavelength conversion member to an
area smaller than the light emitting area of the
light emitting element; and
an optical member configured to collect the light
emitted from the light emitting module.
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