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(54) Vehicle headlamp

(57) A vehicle headlamp (1) includes: a light emitting
module (15) including: a plurality of semiconductor light
emitting elements (18) each configured to emit light and
disposed to be separated from each other in a lateral
direction of the vehicle headlamp; a plurality of reflectors
(22) each provided for a corresponding one of the sem-
iconductor elements to reflect light emitted from the cor-
responding semiconductor light emitting element, where-
in one of the reflectors located at a center position in the
lateral direction is defined as a central reflector (22A);
and a projector lens (29) configured to project the light

emitted from the light emitting module forward, wherein
the light emitting module is disposed behind a focal plane
of the projector lens. Each of the reflectors (22) other
than the central reflector (22A) has an outer side (26)
and an inner side (25) facing the outer side, wherein a
distance between the inner side and the central reflector
is smaller than a distance between the outer side and
the central reflector in the lateral direction. In at least one
of the reflectors (22), a first inclination angle (θo) of the
outer side (26) with respect to an optical axis is smaller
than a second inclination angle (θi) of the inner side (25)
with respect to the optical axis.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to a vehicle head-
lamp. More particularly, the present invention relates to
a technique that prevents occurrence of lines of light in
a light distribution pattern by setting an inclination angle
of each of a plurality of reflectors, which reflect light emit-
ted from a plurality of semiconductor light emitting ele-
ments, with respect to an optical axis to a predetermined
angle.

Background Art

[0002] A vehicle headlamp has a configuration that a
light emitting module, which is referred to as a so-called
array (LED array) having a plurality of semiconductor light
emitting elements arranged in parallel with each other in
a lateral direction, is disposed within a lamp outer case
formed by a cover and a lamp body (for example, see
JP-A-2011-192656).
[0003] In the vehicle headlamp disclosed in JP-A-
2011-192656, a light distribution pattern having a desired
size or shape may be formed depending on the number
of semiconductor light emitting elements, a distance be-
tween the semiconductor light emitting elements, or the
like as necessary.
[0004] In addition, a desired plurality of light distribution
patterns may also be formed in which a reduction in gen-
eration of glare light and the like is attained by individually
performing light on/off control with respect to each sem-
iconductor light emitting element and irradiating light only
in a direction required according to an existing position
of an oncoming vehicle, a preceding vehicle, a walker,
or the like.
[0005] However, in a case where the array is used as
the light emitting module in the vehicle headlamp dis-
closed in JP-A-2011-192656, the plural semiconductor
light emitting elements are arranged at predetermined
intervals. Thus, there are problems in that, in the light
distribution pattern, illuminance of boundary portions
which are between distributions of light emitted from each
semiconductor light emitting element is decreased, illu-
minance of light becomes non-uniform, and the boundary
portions appear as a plurality of vertically long lines of
light which are spaced from each other at the left and the
right.
[0006] Accordingly, there is a method of reducing non-
uniformity of illuminance in such a way to provide minute
reflectors having the same shape for each semiconductor
light emitting element and to control the irradiation direc-
tion of light by each reflector while shading off the bound-
ary portions by placement of the light emitting module
behind a focal plane of a projector lens.
[0007] However, even in a case of placing the light

emitting module behind the focal plane of the projector
lens and providing the minute reflectors for each semi-
conductor light emitting element, it is unsatisfactory in
solving the generation of the lines of light even if the gen-
eration of the lines of light is reduced.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide
a vehicle headlamp which prevents generation of lines
of light by improving uniformity of light in a light distribu-
tion pattern.
[0009] According to one of aspects of the present in-
vention, there is provided a vehicle headlamp (1). The
vehicle headlamp comprises: a light emitting module (15)
comprising: a plurality of semiconductor light emitting el-
ements (18) each configured to emit light and disposed
to be separated from each other in a lateral direction of
the vehicle headlamp; a plurality of reflectors (22) each
provided for a corresponding one of the semiconductor
elements to reflect light emitted from the corresponding
semiconductor light emitting element, wherein one of the
reflectors located at a center position in the lateral direc-
tion is defined as a central reflector (22A); and a projector
lens (29) configured to project the light emitted from the
light emitting module forward, wherein the light emitting
module is disposed behind a focal plane of the projector
lens. Each of the reflectors (22) other than the central
reflector (22A) has an outer side (26) and an inner side
(25) facing the outer side, wherein a distance between
the inner side and the central reflector is smaller than a
distance between the outer side and the central reflector
in the lateral direction. In at least one of the reflectors
(22), a first inclination angle (θo) of the outer side (26)
with respect to an optical axis (P) is smaller than a second
inclination angle (θi) of the inner side (25) with respect to
the optical axis (P).
[0010] Accordingly, it may be possible to increase illu-
minance of boundary portions which are between distri-
butions of light emitted from each semiconductor light
emitting element in a light distribution pattern. It may be
possible to enhance uniformity of light in the light distri-
bution pattern. It may be possible to prevent generation
of lines of light.
[0011] According to one of aspects of the present in-
vention, the first inclination angle (θo) of each of the re-
flectors (22) is gradually decreased from the central re-
flector toward the outer side in the lateral direction.
[0012] Accordingly, the uniformity of light may be fur-
ther enhanced in the light distribution pattern, and the
generation of the lines of light may be prevented.
[0013] According to one of aspects of the present in-
vention, a lateral distance (L) between the adjacent sem-
iconductor light emitting elements is larger than a lateral
length (H) of each of the semiconductor light emitting
elements.
[0014] Accordingly, it may be possible to reduce the
number of semiconductor light emitting elements and
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form the light distribution pattern. It may be possible to
form an excellent light distribution pattern after securing
a reduction in manufacturing costs of the vehicle head-
lamp.
[0015] According to one of aspects of the present in-
vention, the vehicle headlamp further comprises a plu-
rality of substrates (17), wherein each of the semicon-
ductor light emitting elements is disposed on a corre-
sponding one of the substrates.
[0016] Accordingly, it may be possible to freely set the
positions of the semiconductor light emitting elements
and arbitrarily set the distances between the semicon-
ductor light emitting elements. It may be possible to attain
improvement in the degree of freedom of design in regard
to the positions of the semiconductor light emitting ele-
ments.
[0017] According to one of aspects of the present in-
vention, the vehicle headlamp further comprises a base
plate (16), wherein the semiconductor light emitting ele-
ments (18) or the plurality of substrates (17) on which
the semiconductor light emitting elements are disposed
are disposed on a mounting surface of the base plate.
The base plate is formed in a stepped shape, and the
thickness of a portion of the base plate through which
the optical axis (P) passes is larger than or equal to those
of any other portions of base plate.
[0018] Accordingly, widths in the lateral direction of the
distributions of light which forms portions of both lateral
end sides of the light distribution pattern are increased,
and the overlap of the distributions of the light is in-
creased. Therefore, the lines of light may be further ef-
fectively eliminated.
[0019] According to one of aspects of the present in-
vention, in each of the reflectors (22), the first inclination
angle (θo) is smaller than the second inclination angle (θi).
[0020] According to one of aspects of the present in-
vention, the optical axis (P) passes through a semicon-
ductor light emitting element corresponding to the central
reflector (22A).

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a horizontal cross-sectional view schemat-
ically illustrating a vehicle headlamp according to the
present invention;
Fig. 2 is a schematic front view of the vehicle head-
lamp;
Fig. 3 is an enlarged cross-sectional view of a light
emitting module;
Fig. 4 is an enlarged perspective view illustrating a
portion of the light emitting module;
Fig. 5 is a conceptual view illustrating a configuration
of the light emitting module;
Fig. 6 is a view schematically illustrating a light dis-
tribution pattern formed by the light emitting module;
Fig. 7 is a graph illustrating distributions of light when

three semiconductor light emitting elements are
turned on;
Fig. 8 is a graph illustrating distributions of light when
the entire semiconductor light emitting elements are
turned on;
Fig. 9 is an enlarged cross-sectional view of a light
emitting module according to a first modification ex-
ample of the light emitting module; and
Fig. 10 is an enlarged cross-sectional view of a light
emitting module according to a second modification
example of the light emitting module.

DETAILED DESCRIPTION

[0022] Hereinafter, a vehicle headlamp according to
an embodiment of the present invention will be described
with reference to the accompanying drawings.
[0023] In the vehicle headlamp 1, a lamp outer case
4, which is constituted by a lamp body 2 and a cover 3
attached to a front end portion of the lamp body 2, is
formed as a lamp chamber 5, and a first lamp unit 6 and
a second lamp unit 7 are disposed in the lamp chamber
5 so as to be separated from each other at the left and
the right (see Figs. 1 and 2).
[0024] The first lamp unit 6 includes a reflective mirror
8, a light source 9 attached to the reflective mirror 8, and
a shade 10 to shade a portion of light emitted from the
light source 9. The first lamp unit 6 is provided to form a
low beam for irradiating a short distance. For example,
a discharge bulb may be used as the light source 9.
[0025] The reflective mirror 8 is provided with three
connection portions 8a, 8a, and 8a which protrude to the
outside.
[0026] The first lamp unit 6 is tiltably supported at the
lamp body 2 through aiming shafts 11, 11, and 11 which
are respectively screwed and connected to the connec-
tion portions 8a, 8a, and 8a of the reflective mirror 8.
When any aiming shaft 11 is rotated, the first lamp unit
6 is tilted in a lateral direction or in an upward and down-
ward direction about the connection portions 8a and 8a,
which are used as a supporting point, except the con-
nection portion 8a to which the associated aiming shaft
11 is screwed. Consequently, an optical axis adjustment
(aiming adjustment) of the first lamp unit 6 is performed.
[0027] The second lamp unit 7 is formed in which each
required portion is attached to a bracket 12 disposed in
the lamp chamber 5, and is provided to form a high beam
for irradiating a long distance.
[0028]  The bracket 12 is formed of a metal material
having high heat conductivity, and is provided, at both
upper and lower end portions thereof, with supported por-
tions 12a, 12a, and 12a. A heat sink (heat radiation fin)
13 is attached on a rear surface of the bracket 12. A heat
radiation fan 14 is attached on a rear surface of the heat
sink 13.
[0029] A light emitting module 15 is attached to a cen-
tral portion on a front surface of the bracket 12. As shown
in Fig. 3, the light emitting module 15 includes a base
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plate 16 attached on the front surface of the bracket 12,
substrates 17 which are disposed on a front surface of
the base plate 16 to be separated from each other in the
lateral direction, and semiconductor light emitting ele-
ments 18 which are respectively mounted on front sur-
faces of the substrates 17.
[0030] Each semiconductor light emitting element 18
includes a semiconductor layer 18a located at a rear side
thereof, and a phosphor layer 18b laminated on a front
surface of the semiconductor layer 18a. The semicon-
ductor light emitting element 18, which is located at a
central portion in the lateral direction among the semi-
conductor light emitting elements 18 is provided as a cen-
tral semiconductor light emitting element 18A.
[0031] For example, LEDs (Light Emitting Diodes) are
used as the semiconductor light emitting elements 18.
[0032] The semiconductor light emitting elements 18
are individually supplied with a drive current from a light-
ing circuit (not shown). Consequently, the semiconductor
light emitting elements 18 which are supplied with the
drive current are turned on, whereas the semiconductor
light emitting elements 18 which are not supplied with
the drive current are maintained in a state of being turned
off.
[0033] In addition, control to change the current value
of the drive current supplied from the lighting circuit may
be individually performed with respect to the semicon-
ductor light emitting elements 18.
[0034] A reflective member 19 is attached on the front
surface of the bracket 12. The reflective member 19 is
constituted of a reflector formation portion 20 having a
plate shape, which is located on front surface sides of
the semiconductor light emitting elements 18 in a front
and rear direction, and an attached portion 21 which pro-
trudes rearwards from an outer periphery portion of the
reflector formation portion 20. The attached portion 21 is
attached to the bracket 12.
[0035] The reflector formation portion 20 is formed with
a plurality of reflectors 22 which are arranged in parallel
with each other in the lateral direction. Each of the re-
flectors 22 are located to face a corresponding one of
the semiconductor light emitting elements 18, 18, etc.
(see Figs. 3 and 4). The reflector 22, which is located
according to the central semiconductor light emitting el-
ement 18A, is provided as a central reflector 22A.
[0036] Each reflector 22 is formed by four reflective
portions, namely, an upper side reflective portion 23 lo-
cated at an upper side, a lower side reflective portion 24
located at a lower side, an inner side reflective portion
25 (an inner side) which is located at an inner side in the
lateral direction based on the central reflector 22A, and
an outer side reflective portion 26 (an outer side) which
is located at an outer side in the lateral direction based
on the central semiconductor light emitting element 18A.
[0037] The central reflector 22A is formed by the upper
side reflective portion 23, the lower side reflective portion
24, and lateral side reflective portions 27 and 27 located
at the left and the right.

[0038] The upper side reflective portion 23, the lower
side reflective portion 24, the inner side reflective portion
25, the outer side reflective portion 26, and the lateral
side reflective portions 27 and 27 are formed, for exam-
ple, to have a parabolic surface.
[0039] A lens holder 28 is attached on the front surface
of the bracket 12 (see Fig. 1). The lens holder 28 is formed
in a substantially cylindrical shape which penetrates in
the front and rear direction, and is attached to the bracket
12 so as to cover the light emitting module 15.
[0040] A projector lens 29 is attached to a front end
portion of the lens holder 28. The projector lens 29 is
formed in a substantially convex and semi-spherical
shape in a front direction, and includes a focal plane S
having a rear focus, and projects light emitted from the
semiconductor light emitting elements 18, 18, etc.
[0041] The light emitting module 15 is located behind
the focal plane S.
[0042] The second lamp unit 7 is tiltably supported at
the lamp body 2 through aiming shafts 30, 30, and 30
which are respectively screwed and connected to the
supported portions 12a, 12a, and 12a of the bracket 12.
When any aiming shaft 30 is rotated, the second lamp
unit 7 is tilted in the lateral direction or in the upward and
downward direction about the supported portions 12a
and 12a, which are used as a supporting point, except
the supported portion 12a to which the aiming shaft 30
is screwed. Consequently, an optical axis adjustment
(aiming adjustment) of the second lamp unit 7 is per-
formed.
[0043] Furthermore, the vehicle headlamp 1 is provid-
ed with a leveling actuator (not shown). Each of the first
and second lamp units 6 and 7 is tilted in the upward and
downward direction by the drive of the leveling actuator.
Leveling adjustment may also be performed to adjust a
direction of the optical axis depending on a weight of a
vehicle load.
[0044] Hereinafter, a specific configuration of the
above light emitting module 15 will be described (see
Figs. 5 and 6).
[0045] For example, eleven semiconductor light emit-
ting elements 18 are disposed to be separated from each
other at the left and the right. Distances L between the
semiconductor light emitting elements 18 located adja-
cent to each other are longer than lengths H of the sem-
iconductor light emitting elements 18 in the lateral direc-
tion thereof (see Fig. 5). In addition, the distances L are
regular or become gradually larger from the central sem-
iconductor light emitting element 18A toward the outside
in the lateral direction.
[0046] In each of the reflectors 22, an inclination angle
θo with respect to the optical axis P of the outer side
reflective portion 26 is smaller than an inclination angle
θi with respect to the optical axis P of the inner side re-
flective portion 25. Inclination angles with respect to the
optical axes P of the lateral side reflective portions 27
and 27 in the central reflector 22A are equal to each other.
[0047] Furthermore, in both end portions of the reflec-
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tive member 19 in the lateral direction or the reflectors
22 located near both the end portions, the inclination an-
gle θo may also be equal to or more than the inclination
angle θi with respect to the optical axis P of the inner side
reflective portion 25 in order to further increase a diffusion
angle of light emitted from the semiconductor light emit-
ting elements 18.
[0048] In addition, in the reflectors 22, the inclination
angles θo with respect to the optical axes P of the outer
side reflective portions 26 become gradually smaller from
the central reflector 22A toward the outside in the lateral
direction.
[0049] Furthermore, in both end portions of the reflec-
tive member 19 in the lateral direction or the reflectors
22 located near both the end portions, the inclination an-
gle θo may also be equal to or more than an angle θo of
the inner side thereof in order to further increase the dif-
fusion angle of light emitted from the semiconductor light
emitting elements 18.
[0050] When light is emitted from each of the semicon-
ductor light emitting elements 18 of the light emitting mod-
ule 15 as configured above, the emitted light is reflected
from the reflectors 22 or is incident upon the projector
lens 29 without reflection from the reflectors 22. Here,
when the light is projected by the projector lens 29 and
is irradiated to the outside, a light distribution pattern for
high beam TH is formed (see Fig. 6). In addition, when
light is emitted from light source 9 of the first lamp unit
6, a light distribution pattern for low beam TL is formed.
[0051] The light distribution pattern for high beam TH
is formed by a combination of distributions T1, T2, etc.
of light emitted from each of the semiconductor light emit-
ting elements 18. The distributions T1 T2, etc. of the light
overlapped with each other in the lateral direction.
[0052] In the distributions T1, T2, etc. of the light, a
horizontal width at a central portion in the lateral direction
is smallest, and horizontal widths are gradually increased
from the distribution T1 toward the outside in the lateral
direction. In addition, in the distributions T1, T2, etc. of
the light, a vertical width at the central portion in the lateral
direction is largest, and vertical widths are gradually de-
creased from the distribution T1 toward the outside in the
lateral direction.
[0053] Fig. 7 is a graph illustrating the light distribution
in the light distribution pattern when the three semicon-
ductor light emitting elements, which are located at the
center in the lateral direction, are turned on. The horizon-
tal axis represents a position, "0" represents a center in
the lateral direction, and the vertical axis represents illu-
minance. The solid line represents the distributions of
light emitted from each semiconductor light emitting el-
ement, and the broken line represents the combined dis-
tribution of the light emitted from the three semiconductor
light emitting elements.
[0054] The upper graph represents a light distribution
pattern when the light is emitted from a prior-art light emit-
ting module in which an inclination angle of each reflec-
tive portion of a reflector is the same with respect to an

optical axis. The lower graph represents a light distribu-
tion pattern when the light is emitted from the light emit-
ting module 15 of the vehicle headlamp 1 according to
the present invention.
[0055] As shown in Fig. 7, in the prior-art vehicle head-
lamp, the illuminance is non-uniform, and lines of light
occurs as indicated by portions A. Thus, irregularities of
the illuminance are generated. On the other hand, in the
reflectors 22 of the vehicle headlamp 1, the inclination
angles θo of the outer side reflective portions 26 with re-
spect to the optical axes P are smaller than the inclination
angles θi of the inner side reflective portions 25 with re-
spect to the optical axes P, respectively. Thus, uniformity
of the illuminance can be achieved, and lines of light can
be eliminated.
[0056] Fig. 8 is a graph illustrating a light distribution
pattern when the entirety of the eleven semiconductor
light emitting elements is turned on. The horizontal axis
represents a position, "0" represents a center in the lat-
eral direction, and the vertical axis represents illumi-
nance. The solid line represents the distributions of light
emitted from each semiconductor light emitting element,
and the broken line represents the combined illuminance
distribution of the light emitted from the eleven semicon-
ductor light emitting elements.
[0057] Furthermore, in Fig. 8, the largest drive current
is supplied to the semiconductor light emitting element
located at the center, and the current value of the drive
current to be supplied to the semiconductor light emitting
elements is gradually decreased toward the semiconduc-
tor light emitting elements located at the outside in the
lateral direction. Thus, the illuminance is also decreased
toward the outside.
[0058] The upper graph represents a light distribution
pattern when the light is emitted from the prior-art light
emitting module of the vehicle headlamp in which the
inclination angle of each reflective portion of the reflector
is the same with respect to the optical axis. The lower
graph represents a light distribution pattern when the light
is emitted from the light emitting module 15 of the vehicle
headlamp 1 according to the present invention.
[0059] As shown in Fig. 8, in the prior art vehicle head-
lamp, the illuminance is non-uniform, and lines of light
tend to occur as indicated by portions B. Thus, irregular-
ities of the illuminance are generated. On the other hand,
in the reflectors 22 of the vehicle headlamp 1, the incli-
nation angles θo of the outer side reflective portions 26
with respect to the optical axes P are smaller than the
inclination angles θi of the inner side reflective portions
25 with respect to the optical axes P, respectively. Thus,
uniformity of the illuminance can be achieved, and lines
of light can be eliminated.
[0060] Hereinafter, a first modification example and a
second modification example of the light emitting module
will be described (see Figs. 9 and 10).
[0061] A light emitting module 15A according to the
first modification example has a difference only in that
the substrates 17 are not provided on the base plate 16,
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as compared to the above-mentioned light emitting mod-
ule 15. Accordingly, the light emitting module 15A will be
described in detail only with respect to configurations dif-
ferent from the light emitting module 15, and other con-
figurations identical to those as the above-mentioned
light emitting module 15 are given using the same refer-
ence numerals and the description thereof will be omitted
herein.
[0062] As shown in Fig. 9, the light emitting module
15A according to the first modification example includes
the base plate 16 attached on the front surface of the
bracket 12, and the semiconductor light emitting ele-
ments 18 which are mounted on the front surface of the
base plate 16 to be separated from each other in the right
and left direction. The front surface of the base plate 16
is formed with a predetermined conductive circuit. The
semiconductor light emitting elements 18 are mounted
on each connection portion of the conductive circuit. The
semiconductor light emitting elements 18 are individually
supplied with the drive current from the lighting circuit
through the conductive circuit.
[0063] Since such a light emitting module 15A is not
provided with the substrates 17, a simple and small struc-
ture may be realized.
[0064] A light emitting module 15B according to the
second modification example has a difference only in that
the base plate 16 has a different configuration, as com-
pared to the above-mentioned light emitting module 15.
Accordingly, the light emitting module 15B will be de-
scribed in detail only with respect to configurations dif-
ferent from the light emitting module 15, and other con-
figurations identical to those as the above-mentioned
light emitting module 15 are given using the same refer-
ence numerals and the description thereof will be omitted
herein.
[0065] As shown in Fig. 10, the light emitting module
15B according to the second modification example in-
cludes a base plate 16B attached on the front surface of
the bracket 12, the substrates 17 which are disposed on
a front surface of the base plate 16B to be separated
from each other in the right and left direction, and the
semiconductor light emitting elements 18 which are re-
spectively mounted on the front surfaces of the sub-
strates 17.
[0066] The base plate 16B is formed in a stepped
shape in which a central portion in the lateral direction is
located at the most front side and both lateral end portions
are located at the most rear sides. Front surfaces located
between respective steps 16a of the base plate 16B are
formed as mounting surfaces 16b.
[0067] The substrates 17 are separated from each oth-
er in the left and the right direction and one or a plurality
of substrates 17 are disposed on each of the mounting
surfaces 16b.
[0068] Furthermore, the number of steps of the base
plate 16B may be plural. As shown in Fig. 10, the number
of steps may also be three, or two or four or more.
[0069] A reflective member 19B is attached on the front

surface of the bracket 12. The reflective member 19B
includes: a reflector formation portion 20B having a plate
shape which is located on the front surface sides of the
semiconductor light emitting elements 18 in the front and
rear direction; and the attached portion 21 which pro-
trudes rearwards from an outer periphery portion of the
reflector formation portion 20B. The attached portion 21
is attached to the bracket 12.
[0070] Similarly to the base plate 16B, the reflector for-
mation portion 20B is formed in a stepped shape in which
a central portion is located at the most front side and both
lateral end portions are located at the most rear sides.
[0071] Since the above light emitting module 15B is
formed in a stepped shape in which the central portion
in the lateral direction of the base plate 16B is located at
the most front side, the distances between the semicon-
ductor light emitting elements 18 located at both end
sides in the lateral direction and the focal plane S of the
projector lens 29 are increased.
[0072] Accordingly, the widths in the lateral direction
of light distribution which forms portions of both lateral
end sides of the light distribution pattern are increased,
and the overlapping region of the light distributions is
increased. Therefore, the lines of light may be further
effectively eliminated.
[0073] In addition, although high illuminance needs to
be secured at the central portion in the light distribution
pattern, high illuminance of light distribution as obtained
in the central portion does not need to be secured at the
outer peripheral side in the lateral direction. Hence, the
distances between the semiconductor light emitting ele-
ments 18 located at both end sides in the lateral direction
may be larger than the distances between the semicon-
ductor light emitting elements 18 located at the central
portion.
[0074] It may be possible to reduce the number of sem-
iconductor light emitting elements 18 and form the light
distribution pattern of the high beam by increasing such
distances between the semiconductor light emitting ele-
ments 18 located at both end sides in the lateral direction.
Also, it may be possible to form the excellent light distri-
bution pattern while reducing the manufacturing costs of
the vehicle headlamp 1.
[0075] Meanwhile, in the above light emitting module
15B, an example has been described in which the sub-
strates 17 are disposed on the front surface of base plate
16B and the semiconductor light emitting elements 18
are mounted on the front surfaces of the substrates 17.
However, similarly to the light emitting module 15A, even
in the light emitting module 15B, the semiconductor light
emitting elements 18 may also be mounted on the front
surface of base plate 16B.
[0076] Even in the light emitting module 15B, a simple
and small structure may be realized by not providing the
substrates 17.
[0077] In addition, the light emitting module 15B which
has the steps in the lateral direction has been described.
However, for example, the light emitting module 15B may
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also be formed with the steps in the upward and down-
ward direction, and the substrates and the semiconductor
light emitting elements or the semiconductor light emit-
ting elements may be disposed on the mounting surfaces
which are directed frontwards and located between the
steps formed in the upward and downward direction.
[0078] It may also be possible to form a so-called light
distribution pattern for overhead signature in order to be
irradiated on an upper sign and the like by disposing the
substrates and the semiconductor light emitting elements
or the semiconductor light emitting elements on the
mounting surfaces which are located at the upper and
lower portions of the steps formed in the upward and
downward direction, for example, by light emitted from
the semiconductor light emitting elements disposed at
any one of the upper and lower portions.
[0079] AS described above, in the vehicle headlamp
1, the light emitting modules 15, 15A, and 15B are located
behind the focal plane of the projector lens 29. Also, in
at least a portion of the reflectors 22, the inclination an-
gles θo of of the outer side reflective portions 26 with
respect to the optical axes P are smaller than the incli-
nation angles θi of of the inner side reflective portions 25
with respect to the optical axes P.
[0080] Accordingly, the illuminance of boundary por-
tions, which are between the distributions of light emitted
from each of the semiconductor light emitting elements
18, may be increased, the illuminance of the light distri-
bution may become uniform, and the generation of the
lines of light may be prevented.
[0081] In addition, since the inclination angles θo of the
outer side reflective portions 26 with respect to the optical
axes P become gradually smaller toward the outside in
the lateral direction, the uniformity of light distribution pat-
tern may be further enhanced, and the generation of the
lines of light may be prevented.
[0082] Moreover, the distances between the semicon-
ductor light emitting elements 18 are longer than the
lengths of the semiconductor light emitting elements 18
in the lateral direction thereof. Therefore, it may be pos-
sible to reduce the number of semiconductor light emit-
ting elements 18 in forming the light distribution pattern.
Also, it may be possible to form the excellent light distri-
bution pattern while reducing the manufacturing costs of
the vehicle headlamp 1.
[0083] Furthermore, the plurality of substrates 17 on
which the plural semiconductor light emitting elements
18 are respectively mounted are provided, it is possible
to freely set the positions of the semiconductor light emit-
ting elements 18 and arbitrarily set the distances between
the semiconductor light emitting elements 18.
[0084] Accordingly, it may be possible to increase the
degree of freedom of design in regard to the positions of
the semiconductor light emitting elements.
[0085] The shape and structure of each portion exhib-
ited in the above-mentioned embodiment have been il-
lustrated as only an example which specifies the embod-
iments of the present invention, and thus it should not be

construed as limiting the scope or sprit of the present
invention.

Claims

1. A vehicle headlamp (1) comprising:

a light emitting module (15) comprising:

a plurality of semiconductor light emitting el-
ements (18) each configured to emit light
and disposed to be separated from each
other in a lateral direction of the vehicle
headlamp;
a plurality of reflectors (22) each provided
for a corresponding one of the semiconduc-
tor elements to reflect light emitted from the
corresponding semiconductor light emitting
element, wherein one of the reflectors lo-
cated at a center position in the lateral di-
rection is defined as a central reflector
(22A);

and
a projector lens (29) configured to project the
light emitted from the light emitting module for-
ward, wherein the light emitting module is dis-
posed behind a focal plane of the projector lens,
wherein each of the reflectors (22) other than
the central reflector (22A) has an outer side (26)
and an inner side (25) facing the outer side,
wherein a distance between the inner side and
the central reflector is smaller than a distance
between the outer side and the central reflector
in the lateral direction, and
wherein, in at least one of the reflectors (22), a
first inclination angle (θo) of the outer side (26)
with respect to an optical axis (P) is smaller than
a second inclination angle (θi) of the inner side
(25) with respect to the optical axis (P).

2. The vehicle headlamp of claim 1, wherein the first
inclination angle (θo) of each of the reflectors (22) is
gradually decreased from the central reflector to-
ward the outer side in the lateral direction.

3. The vehicle headlamp of claim 1 or 2, wherein a lat-
eral distance (L) between the adjacent semiconduc-
tor light emitting elements is larger than a lateral
length (H) of each of the semiconductor light emitting
elements.

4. The vehicle headlamp of any one of claims 1 to 3,
further comprising:

a plurality of substrates (17), wherein each of
the semiconductor light emitting elements is dis-
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posed on a corresponding one of the substrates.

5. The vehicle headlamp of any one of claims 1 to 4,
further comprising:

a base plate (16), wherein the semiconductor
light emitting elements (18) or the plurality of
substrates (17) on which the semiconductor light
emitting elements are disposed are disposed on
a mounting surface of the base plate,
wherein the base plate is formed in a stepped
shape, and
wherein the thickness of a portion of the base
plate through which the optical axis (P) passes
is larger than or equal to those of any other por-
tions of base plate.

6. The vehicle headlamp of claim 1, wherein, in each
of the reflectors (22), the first inclination angle (θo)
is smaller than the second inclination angle (θi).

7. The vehicle headlamp of claim 1, wherein the optical
axis (P) passes through a semiconductor light emit-
ting element corresponding to the central reflector
(22A).
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