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(67) A vehicular headlamp (1) includes a semicon-
ductor light emitting element (15), and a projection lens
(12) having an irradiation surface, configured to project
light emitted from the semiconductor light emitting ele-
ment (15) to the outside from the irradiation surface. Both

FIG. 1

Vehicular headlamp comprising a projection lens

an upper portion and lower portion of the irradiation sur-
face of the projection lens (12) serve as a control surface
configured to emit the light emitted from a focal point (F)
upwards relative to a parallel light.
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Description
FIELD
[0001] The present invention relates to a vehicular

headlamp. More specifically, the present invention re-
lates to a vehicular headlamp to generate a projection
light as a so-called high beam (upward/long distance
beam), and is applied to a technical field for realizing a
good light distribution pattern by a surface shape of a
projection lens.

BACKGROUND

[0002] As a vehicular headlamp, there is known a
headlamp in which, as a light source, a semiconductor
light emitting element such as an LED (Light Emitting
Diode), for example, is disposed at an interior of a lamp
outer housing formed by a cover and a lamp body (for
example, see above No. 2007-213877).

[0003] Further, as the vehicular headlamp, there is
known a headlamp employing an array structure in which
a plurality of semiconductor light emitting elements is ar-
ranged in a horizontal direction (a left-right direction).
[0004] Fig. 8 and Fig. 9 are explanatory views for ex-
plaining a schematic configuration of a vehicular head-
lamp that includes, as a light source, the semiconductor
light emitting elements of the array structure. Fig. 8 is a
schematic sectional view of the vehicular headlamp and
Fig. 9 is a front view of a light emitting body that is formed
by arranging a plurality of semiconductor light emitting
elements in an array form. In these figures, an arrow "V"
represents a vertical direction (an up-down direction) and
an arrow "H" represents a horizontal direction (a left-right
direction).

[0005] As shown in Fig. 8, in the vehicular headlamp,
the light emitted from a plurality of semiconductor light
emitting elements 100 is projected to the vehicle front
through a projection lens 101. Although a sectional view
in a vertical direction is shown in Fig. 8, the plurality of
semiconductor light emitting elements 100 are arranged
to have an array form in a horizontal direction, as shown
in Fig. 9.

[0006] Here, a conventional projection lens configured
to output a parallel light based on the light emitted from
a light source has been used as the projection lens 101.
[0007] As a reference, Fig. 10 illustrates a light distri-
bution pattern to be realized by the conventional (ordi-
nary) projection lens 101. As in Fig. 8 and Fig. 9, in Fig.
10, an arrow "V" represents a vertical direction and an
arrow "H" represents a horizontal direction.

[0008] Here, in order to realize a so-called high beam
(upward/long distance beam), it is requested that the ve-
hicular headlamp causes more light to be distributed to
an upper side of a predetermined horizontal reference
line Hr shown in Fig. 10.

[0009] As can be seen with reference to Fig. 10, light
distribution is substantially uniformly allocated to an up-
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per and lower portion of the horizontal reference line Hr
in a case where the conventional (ordinary) projection
lens 101 to output a parallel light is used. Accordingly,
some means for realizing the high beam is required in a
case where the projection lens 101 is used.

[0010] Conventionally, in a vehicular headlamp using
the semiconductor light emitting elements arrangedin an
array form as a light source, reflectors 102 as shown in
Fig. 11 and Fig. 12 are used for realizing the high beam.
Fig. 11 is a sectional view showing a schematic config-
uration of the vehicular headlamp and Fig. 12 is a front
view of a light emitting body in which the reflectors 102
are individually provided to each of the semiconductor
light emitting elements 100 arranged in an array form.
[0011] As shown in Fig. 11, the reflectors 102 are
formed at a front side of a light emitting surface of the
semiconductor light emitting elements 100 in such a way
that reflective surfaces thereof to reflect the light emitted
from the semiconductor light emitting elements 100 in
each direction of the upper and lower are respectively
provided.

[0012] By providing the reflectors 102 in such a way,
the light that is emitted from the semiconductor light emit-
ting elements 100 and reflected by the reflective surfaces
of the reflectors 102 as well as the direct light from the
semiconductor light emitting elements 100 is incident on
the projection lens 101. In other words, it is possible to
give a change in the light distribution pattern by the re-
flected light from the reflectors 102.

[0013] By setting an inclination angle and length of the
upper and lower reflective surfaces of the reflectors 102,
it is possible to adjust the light distribution in an up-down
direction of the light emitted from the projection lens 101.
Thatis, in this way, it is possible to realize the high beam.
[0014] However,ina case where the reflectors 102 are
provided, a problem may occur due to diffusion of light
in the horizontal direction H.

[0015] Specifically, the light emitted from the semicon-
ductor light emitting elements 100 in an oblique direction
as indicated by an arrow in Fig. 12 is reflected by the
reflectors 102 and therefore the diffusion of light in the
horizontal direction H occurs.

[0016] As the diffusion of lightin the horizontal direction
H occurs in such a way, a problem occurs thatit is difficult
to shield a desired region properly, in a case where a
headlamp system is configured to have a function to
shield a portion of light in the horizontal direction H by
on/off control of the semiconductor light emitting ele-
ments 100, especially. Such a light shielding function can
be used in applications for selectively shielding a region
corresponding to a location in which an object is present,
forexample, when the objectsuch as ahumanis detected
in the front of a vehicle.

[0017] Fig. 13 shows a specific example of the rela-
tionship between a light distribution pattern and a light
shielding region by a conventional headlamp.

[0018] Also in Fig. 13, an arrow "V" represents a ver-
tical direction and an arrow "H" represents a horizontal



3 EP 2 719 941 A1 4

direction. Also in Fig. 13, a horizontal reference line "Hr"
is shown.

[0019] Only some desired regions in the horizontal di-
rection H as indicated by a region "Ac" in Fig. 13, for
example, are required to be shielded selectively by the
above-described light shielding function. In other words,
ideally, it is considered that, out of a plurality of semicon-
ductor light emitting elements 100 arranged in an array
form, only the semiconductor light emitting elements 100
disposed at positions corresponding to the region Ac are
turned off and therefore only the region Ac is selectively
shielded.

[0020] However,in acase where thereflectors 102 are
provided for realization of the high beam, as indicated by
"X" in Fig. 13, reflection to the region Ac to be shielded
is caused, due to the diffusion of light in the horizontal
direction H as shown in Fig. 13. That is, light distribution
is made even for a portion of the region Ac.

[0021] As such, in the conventional vehicular head-
lamp to realize the high beam using the reflectors 102,
a problem occurs that it is difficult to shield a desired
region appropriately, in the case of assuming a light
shielding function.

SUMMARY

[0022] An object of the present invention is to provide
a vehicular headlamp which can prevent the reflection to
a light shielding region while allowing the generation of
a projection light as a so-called high beam.

[0023] A vehicular headlamp according to an exem-
plary embodiment of the invention comprises a semicon-
ductor light emitting element, and a projection lens having
an irradiation surface, configured to project light emitted
from the semiconductor light emitting element to the out-
side from the irradiation surface. Both an upper portion
and lower portion of the irradiation surface of the projec-
tion lens serve as a control surface configured to emit
the light emitted from a focal point upwards relative to a
parallel light.

[0024] Accordingtothe presentinvention, itis possible
to generate a projection light as a high beam by the sur-
face shape of the projection lens. Accordingly, it is not
necessary to provide the reflectors as in the prior art for
realizing the high beam and, as a result, it is possible to
achieve the prevention of the reflection to the light shield-
ing region.

[0025] According to the vehicular headlamp of the
present invention as described above, the vehicular
headlamp includes a semiconductor light emitting ele-
ment as a light source and a projection lens for projecting
the light emitted from the semiconductor light emitting
elementtothe outside from anirradiation surface thereof.
Further, both an upper portion and lower portion of the
irradiation surface of the projection lens serve as a control
surface that emits the light emitted from a focal point up-
wards relative to a parallel light. Accordingly, itis possible
to realize a good vehicular headlamp aiming to prevent
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the reflection to a light shielding region while allowing the
generation of a projection light as a high beam.

[0026] Further, in the vehicular headlamp, curvature
of the upper portion and lower portion of the irradiation
surface are set so thatthe upper portion and lower portion
of the irradiation surface emit the light emitted from the
focal point upwards relative to the parallel light. According
to this configuration, it is possible to realize a good ve-
hicular headlamp aiming to prevent the reflection to a
light shielding region while allowing the generation of a
projection light as a high beam, by a relatively simple
method of adjusting the curvature of the irradiation sur-
face of the projection lens.

[0027] Further, in the vehicular headlamp, surface
shapes of the upper potion and the lower portion are set
so that the light emitted through the lower portion has an
angle to the parallel light larger than that of the light emit-
ted through the upper portion. The light emitted through
the lower portion is more suitable as a high beam since
the light is directed more upwards.

[0028] Further, in the vehicular headlamp, the curva-
ture of the upper portion of the irradiation surface be-
comes smaller toward an outer periphery. Thereby, it is
possible to achieve the prevention of the situation where
ashort wavelength light such as a blue light, in particular,
falls on a road side and therefore the light distribution
pattern characteristics as a high beam are deteriorated.
[0029] Further, in the vehicular headlamp, the curva-
ture of the lower portion of the irradiation surface be-
comes larger toward an outer periphery. The light on the
lower side is more suitable as a high beam since the light
can be largely bent.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

Fig.1 is a schematic vertical sectional view of a ve-
hicular headlamp according to an embodiment of in-
vention.

Fig. 2 is a schematic front view of the vehicular head-
lamp according to the embodiment of invention.
Fig. 3 is a schematic view showing an example of a
light distribution pattern as a high beam.

Fig. 4 is avertical sectional view schematically show-
ing a lens curved surface of a projection lens accord-
ing to the embodiment of invention.

Fig. 5 is a schematic view for explaining an action
by the projection lens according to the embodiment
of invention.

Fig. 6 is a view showing a light distribution pattern
by the projection lens according to the embodiment
of invention.

Fig. 7 is a view for explaining a specific lens design
of the projection lens according to the embodiment
of invention.

Fig. 8 is a schematic sectional view of a vehicular
headlamp including, as a light source, the semicon-
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ductor light emitting elements of an array structure.
Fig. 9 is a front view of a light emitting body that is
formed by arranging a plurality of semiconductor light
emitting elements in an array form.

Fig. 10 is a view showing an example of a light dis-
tribution pattern to be realized by a conventional (or-
dinary) projection lens.

Fig. 11 is a schematic sectional view showing a con-
figuration for realizing a high beam in a vehicular
headlamp using the semiconductor light emitting el-
ements arranged in an array form as a light source.
Fig. 12 is a front view of a light emitting body in which
the reflectors are individually provided to each of the
semiconductor light emitting elements arranged in
an array form.

Fig. 13 is view showing a specific example of the
relationship between a light distribution pattern and
a light shielding region by a conventional headlamp.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] Hereinafter, an exemplary embodiment of the
invention will be described with reference to the accom-
panying drawings.

[0032] Fig. 1 and Fig. 2 are explanatory views showing
a configuration of a vehicular headlamp 1 according to
an embodiment. Fig. 1 is a schematic vertical sectional
view of the vehicular headlamp 1 and Fig. 2is a schematic
front view of the vehicular headlamp 1.

[0033] Inthevehicularheadlamp 1, aninteriorofalamp
outer housing 4 configured by a lamp body 2 and a cover
3 attached to a front end of the lamp body 2 is formed as
a lamp chamber 5 and a light emitting part including a
projection lens 12 and a light emitting body 6 is formed
in the lamp chamber 5 (see Fig. 1 and Fig. 2).

[0034] The vehicular headlamp 1 of the present em-
bodiment is a high-beam (upward/long distance beam)
headlamp for irradiating a long distance.

[0035] The light emitting part is configured in such a
way that each required part is attached to a bracket 7
disposed in the lamp chamber 5.

[0036] The bracket7 isformed of a metal material hav-
ing a high thermal conductivity and supported portions
7a, 7a, 7a are provided on both upper and lower end
portions thereof. A radiation member (radiation fin) 8 is
attached to a rear surface of the bracket 7. A fan 9 for
heat dissipation is attached to a rear surface of the radi-
ation member 8.

[0037] The lightemitting body 6 is attached to a central
portion of a front surface of the bracket 7. The light emit-
ting body 6 includes a base plate 16 attached to the front
surface of the bracket 7 and semiconductor light emitting
elements 15, 15, --- mounted to a front surface of the
base plate 16 in a state of being spaced apart from each
other in a left-right direction (see Fig. 1). The semicon-
ductor light emitting elements 15, 15, --- serve as a light
source.

[0038] Although not shown, the semiconductor light
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emitting element 15 includes a semiconductor layer lo-
cated at a rear side thereof and a phosphor layer lami-
nated on a front surface of the semiconductor layer.
[0039] As the semiconductor light emitting elements
15, 15, ---, LEDs (Light Emitting Diode) can be used, for
example. In this case, it is assumed that the color of light
emitted from the light emitting body 6 is a white color.
[0040] Here, in the case of the present embodiment, a
reflector is not provided with respect to the base plate
16. That s, the light emitted from the semiconductor light
emitting element 15 is incident on the projection lens 12
(to be described later) without going through the reflec-
tion of the reflector.

[0041] A lens holder 11 is attached to the front surface
of the bracket 7 (see Fig. 1). The lens holder 11 has a
substantially cylindrical shape that is penetrated in a lon-
gitudinal direction and is attached to the bracket 7 so as
to cover the light emitting body 6.

[0042] The projection lens 12 is attached to a front end
of the lens holder 11. The projection lens 12 has a sub-
stantially semi-spherical shape that is convex forward
and projects forward the light emitted from the semicon-
ductor light emitting elements 15, 15,

[0043] Further, the bracket 7 is coupled in such a way
that aiming screws 10, 10, 10 are respectively screwed
to the supported portions 7a, 7a, 7a of the bracket 7. The
bracket 7 is tiltably supported to the lamp body 2 through
the aiming screws 10, 10, 10. When the aiming screw 10
is rotated, the bracket 7 is tilted in a vertical direction or
a lateral direction while using, as a supporting point, the
supported portions 7a, 7a other than the supported por-
tion screwed by the aiming screw 10 that is rotated, so
that adjustment (aiming adjustment) of an optical axis is
performed.

[0044] Further, as shown in Fig. 1, extensions (blind-
fold material) 13, 14 are provided in the lamp chamber
5. Each of these extensions 13, 14 is provided so as to
cover mechanism parts regarding the above-described
aiming adjustment, e.g., parts that are undesirable when
being visible from the outside of the cover 3.

[0045] Inthe vehicular headlamp 1, a leveling actuator
(not shown) may be provided and the bracket 7 may be
tilted in a vertical direction by the driving of the leveling
actuator, so that a leveling adjustment for adjusting the
direction of an optical axis according to the weight of on-
vehicle objects may be carried out.

[0046] Further, although not shown, driving current is
supplied separately to each of the semiconductor light
emitting elements 15, 15, --- from a lighting circuit. The
semiconductor light emitting elements 15, 15, --- supplied
with the driving current are turned on and the semicon-
ductor light emitting elements 15, 15, - not supplied with
the driving current remain turned off.

[0047] As aresult, it is possible to realize the above-
described light shielding function.

[0048] Further, a control for changing the current value
of the driving current to be supplied from the lighting cir-
cuit can be separately carried out to each of the semi-
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conductor light emitting elements 15, 15, ---.

[0049] Here, the vehicular headlamp 1 of the present
embodiment as described above serves as a high-beam
headlamp.

[0050] Fig.3 schematically shows anexample of a light
distribution pattern TH for a high beam.

[0051] In this case, the light distribution pattern TH is
formed by synthesizing distributions T1, T2, --- of light
emitted from each of the semiconductor light emitting el-
ements 15, 15, --. The light distributions T1, T2, --- are
overlapped with each other in the horizontal direction (a
left-right direction) H. In the light distributions T1, T2, ---,
a left-right width thereofis the smallest at a central portion
in the horizontal direction H and the left-right width is
gradually increased outwards in the horizontal direction
H. Further, in the light distributions T1, T2, -+, a vertical
width thereof is the largest at a central portion in the hor-
izontal direction H and the vertical width is gradually de-
creased outwards in the horizontal direction H.

[0052] Further, the light distribution pattern TH for the
high beam is such that more light distribution is made to
an upper side of a predetermined horizontal reference
line Hr indicated by a dashed line in Fig. 3.

[0053] When it is intended to shield some predeter-
mined regions in the horizontal direction H using the
above-described light shielding function, a plurality of
semiconductor light emitting elements 15 corresponding
to a plurality of predetermined light distributions T out of
the light distributions T1, T2, -+ in Fig. 3 are turned off.
For example, when it is intended to shield a region be-
tween the light distributions T5 and T2 in Fig. 3, the sem-
iconductor light emitting elements 15 respectively corre-
sponding to the light distributions T4 and T3 are turned
off.

[0054] Here, as described above, the conventional ve-
hicular headlamp is configured such that the high beam
is realized by the action of the reflectors (reflector 102)
provided on a front side of a light source. However, in
this case, regarding the light shielding function as de-
scribed above, the reflection to the light shielding region
is caused and therefore a problem occurs thatitis difficult
to realize an adequate light shielding.

[0055] Accordingly, inthe presentembodiment, by set-
ting the shape of the irradiation surface of the projection
lens 12 as appropriate, the realization of the high beam
is achieved by the action of the projection lens 12.
[0056] Specifically, both the upper portion and lower
portion of the irradiation surface of the projection lens 12
serve as a control surface that emits the light emitted
from a focal point upwards relative to the parallel light,
thereby realizing the high beam.

[0057] Fig. 4 is a vertical sectional view schematically
showing a lens curved surface of the projection lens 12
of the present embodiment. In Fig. 4 and Fig. 5 to Fig. 7,
it is assumed that the upper direction and lower direction
in the vertical direction V respectively correspond with
the upper direction and lower direction of the paper.
[0058] InFig. 4, a vertical cross-sectional shape of the
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irradiation surface of the projection lens 12 in the present
embodiment is represented by a solid line and a vertical
cross-sectional shape of the irradiation surface of an or-
dinary projection lens is represented by a broken line.
Here, the ordinary projection lens means a projection
lens that is designed to emit the light emitted from a focal
point as a parallel light.

[0059] Here, Fig. 4 also shows an optical axis P of the
light that is emitted from the semiconductor light emitting
elements 15 and incident on the projection lens 12.
[0060] As shown inFig. 4, the irradiation surface of the
projection lens 12 of the present embodiment is config-
ured such that the curvature of an upper portion thereof
is smaller than that of the ordinary lens curved surface
and the curvature of a lower portion thereof is larger than
that of the ordinary lens curved surface.

[0061] Fig. 5 is a schematic view for explaining an ac-
tion by the projection lens 12 where the shape of the
irradiation surface is set as described above.

[0062] As shown in Fig. 5, each of the light that is emit-
ted from the light emitting part 6 and passes through the
upper portion of the irradiation surface of the projection
lens 12 and the light that is emitted from the light emitting
part 6 and passes through the lower portion of the irra-
diation surface can be emitted upwards together, by set-
ting the shape of the irradiation surface as shown in Fig.
4. Thereby, it is possible to realize the high beam.
[0063] Fig. 6is a view showing a light distribution pat-
tern by the projection lens 12. Meanwhile, Fig. 6 shows
a light distribution pattern when some predetermined re-
gions in the horizontal direction H are shielded by the
above-described light shielding function.

[0064] Itcan be seen that a light distribution pattern as
a high beam is realized by setting the upper portion and
lower portion of the irradiation surface as the control sur-
face as described above. That is, upon realization of the
high beam, the conventional reflectors 102 are not nec-
essary. From this fact, according to the projection lens
12 of the present embodiment, it is possible to effectively
suppress the diffusion in the horizontal direction H of light
by the reflector 102 and therefore it is possible to effec-
tively suppress the occurrence of reflection to the light
shielding region, as indicated by an arrow "X" in Fig. 6.
[0065] Here, upon realization of the high beam, it is
desired that the light passing through the lower side of
the irradiation surface can be emitted more upwardly.
Accordingly, the surface shape of the projection lens 12
of the present embodiment is set so that the light emitted
through the lower portion of the irradiation surface has
an angle to the parallel light larger than that of the light
emitted through the upper portion thereof.

[0066] Thereby, it is possible to realize the vehicular
headlamp 1 that is more suitable for a high beam.
[0067] By the way, in a convex lens such as the pro-
jection lens 12 of the present embodiment, there is a
trend that an emission angle difference between the light
of the respective colors becomes large by the influence
of chromatic aberration, especially at an outer peripheral
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portion of the lens. As a specific phenomenon, a short
wavelength light such as a blue light, in particular, is emit-
ted while being largely bent at an outer peripheral portion
of the lens, as compared to a long wavelength light.
[0068] When the vehicular headlamp 1 is used to emit
the high beam, it is desirable that the light passing
through the lower portion of the projectionlens 12is large-
ly bent. The reason is that the light on the lower side is
emitted more upwardly when the light is largely bent at
the lower portion of the projection lens 12.

[0069] On the contrary, when the light passing through
the upper portion of the projection lens 12 is largely bent,
there is a possibility that the light is emitted downwards
relative to a parallel light. That is, as a specific phenom-
enon, there is a possibility that a blue light with a short
wavelength is emitted downwards relative to the parallel
light when only the curvature of the upper portion of the
projection lens 12 is smaller than that of the ordinary lens
curved surface, as described above. As a result, a prob-
lem occurs that the blue light passing through the upper
portion falls on a road side and therefore the light distri-
bution pattern characteristics as a high beam are dete-
riorated.

[0070] By taking this point into consideration, in the
projection lens 12 of the present embodiment, the cur-
vature of the upper portion of the irradiation surface be-
comes smaller toward an outer periphery. Thereby, it is
possible to achieve the prevention of the situation where
a short wavelength light such as a blue light, in particular,
passing through near the uppermost portion of the irra-
diation surface falls on a road side and therefore the light
distribution pattern characteristics as a high beam are
deteriorated.

[0071] Further, in the projection lens 12 of the present
embodiment, the curvature of the lower portion of the
irradiation surface becomes larger toward an outer pe-
riphery.

[0072] According to this configuration, the light on the
lower side is more suitable as a high beam since the light
can be more largely bent.

[0073] Fig. 7 is a view for explaining a specific lens
design of the projection lens 12 of the present embodi-
ment, as described above.

[0074] As shown in Fig. 7, in this design example, it is
assumed that, out of the light flux that is emitted from a
focal point F and incident on the projection lens 12, the
light at the central portion (hereinafter, referred to as
"central light") having the range from the light directed
upward by 14° relative to the optical axis P to the light
directed downward by 15° relative to the optical axis P
is emitted as a parallel light from the irradiation surface.
Specifically, this means that the portion of the irradiation
surface of the projection lens 12 from which the central
light (upward 14° to downward 15°) is emitted has the
same surface shape as the ordinary projection lens. In
other words, the surface shape of the portion above the
portion from which the central light is emitted has curva-
ture smaller than that of the ordinary lens curved surface
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and the surface shape of the portion below the portion
from which the central lightis emitted has curvature larger
than that of the ordinary lens curved surface. Additionally,
in the projection lens 12 of this case, the portion of the
irradiation surface above the portion from which the cen-
tral light is emitted corresponds to "the upper portion"
used herein and, similarly, the portion of the irradiation
surface below the portion from which the central light is
emitted corresponds to "the lower portion" used herein.
[0075] As shown, the projection lens 12 of this case is
designed so that the light passing through "the upper
portion" of the irradiation surface is emitted to 5.16° up-
ward relative to the parallel light and the light passing
through "the lower portion" of the irradiation surface is
emitted to 3.06° upward relative to the parallel light. In
other words, in the projection lens 12 of this case, the
curvatures of "the upper portion" and "the lower portion"
of the irradiation surface thereof are respectively set so
that such emission angles are obtained.

[0076] For example, by employing such a lens design,
it is possible to realize a good light distribution pattern
for a high beam, as shown in Fig. 6.

[0077] As described above, the vehicular headlamp 1
according to the present embodiment includes the sem-
iconductor light emitting elements 15 as a light source
and the projection lens 12 for projecting the light emitted
from the semiconductor light emitting elements 15 to the
outside from an irradiation surface thereof. Further, both
the upper portion and lower portion of the irradiation sur-
face of the projection lens 12 serve as a control surface
that emits the light emitted from a focal point upwards
relative to a parallel light.

[0078] Since a projection light as a high beam can be
generated by the surface shape of the projection lens 12,
it is not necessary to provide the reflectors 102 as in the
prior art for realizing the high beam and, as a result, itis
possible to achieve the prevention of the reflection to the
light shielding region. In this way, it is possible to realize
a good vehicular headlamp 1 aiming to prevent the re-
flection to a light shielding region while allowing the gen-
eration of a projection light as a high beam.

[0079] At this time, in the present embodiment, the up-
per portion and lower portion of the projection lens 12
emitthe light emitted from the focal point upwards relative
tothe parallellightby setting the curvature thereof. There-
by, it is possible to realize a good vehicular headlamp 1
aiming to prevent the reflection to a light shielding region
while allowing the generation of a projection light as a
high beam, by arelatively simple method of adjusting the
curvature of the irradiation surface of the projection lens
12.

[0080] Further, inthe presentembodiment, the surface
shapes of the upper potion and the lower portion are set
so that the light emitted through the lower portion of the
irradiation surface has an angle to the parallel light larger
than that of the light emitted through the upper portion
thereof. In this way, the light emitted through the lower
portion is more suitable as a high beam since the light is
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directed more upwards.

[0081] Further, in the present embodiment, the curva-
ture of the upper portion of the irradiation surface be-
comes smaller toward an outer periphery. Thereby, it is
possible to achieve the prevention of the situation where
a short wavelength light such as a blue light, in particular,
falls on a road side and therefore the light distribution
pattern characteristics as a high beam are deteriorated.
[0082] Further, in the present embodiment, the curva-
ture of the lower portion of the irradiation surface be-
comes larger toward an outer periphery. The light on the
lower side is more suitable as a high beam since the light
can be largely bent.

[0083] In the above description, an array of a plurality
of semiconductor light emitting elements 15, 15, --- ar-
ranged in a row is used as a light source. However, it is
notessential to use a plurality of semiconductor light emit-
ting elements 15, 15, - as a light source. For example,
one semiconductor light emitting element 15 may be
used.

[0084] The shapes and structures of the respective
parts described above are merely examples for carrying
out the embodiment of the present invention. While the
invention has been described with respect to a limited
number of embodiments, those skilled in the art will ap-
preciate that other embodiments can be devised without
departing from the scope of the invention as disclosed
herein. Accordingly, the scope of the invention should be
limited only by the attached claims.

Claims
1. A vehicular headlamp (1) comprising:

a semiconductor light emitting element (15); and
a projection lens (12) having an irradiation sur-
face, configured to project light emitted from the
semiconductor light emitting element (15) to the
outside from the irradiation surface,

wherein both an upper portion and lower portion
of the irradiation surface of the projection lens
(12) serve as a control surface configured to emit
the light emitted from a focal point upwards rel-
ative to a parallel light.

2. Thevehicularheadlamp accordingtoclaim 1, where-
in curvatures of the upper portion and lower portion
of the irradiation surface are set so that the upper
portion and lower portion of the irradiation surface
emit the light emitted from the focal point upwards
relative to the parallel light.

3. Thevehicularheadlamp accordingto claim 2, where-
in surface shapes of the upper potion and the lower
portion are set so that the light emitted through the
lower portion has an angle to the parallel light larger
than that of the light emitted through the upper por-
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tion.

The vehicular headlamp according to claim 2 or 3,
wherein the curvature of the upper portion of the ir-
radiation surface becomes smaller toward an outer
periphery.

The vehicular headlamp according to any one of
claims 2 to 4, wherein the curvature of the lower por-
tion of the irradiation surface becomes larger toward
an outer periphery.
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