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(54) VEHICULAR LAMP

(57)  Avehicular lamp (2) includes first (11) and sec-
ond (12) excitation light sources, and first (13) and sec-
ond (14) light deflectors. Due to laser beams emitted from
the first (11) and second (12) excitation light sources,
elliptical laser spots are formed. The first (11) excitation
light source is placed so that a longitudinal direction of
the elliptical laser spot is along a lateral direction. The
second excitation light source (12) is placed so that a
longitudinal direction of the elliptical laser spot is inclined

FG.8

to a horizontal direction and a vertical direction so as to
be along a cut-off line. The laser beam emitted from the
first (11) excitation light source is scanned in a first scan-
ning range (SR1). The laser beam emitted from the sec-
ond (12) excitation light source is scanned in a second
scanning range (SR2). When a masking process is per-
formed per laser spot in the second scanning range
(SR2), a mask is made along the cut-off line.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a vehicular
lamp including a light deflector that scans light.

Description of the Related Art

[0002] As a vehicular lamp to be provided in a vehicle,
there is such a vehicular lamp configured such that light
from a light source such as a laser is scanned by a light
deflector such as MEMS (Micro Electro Mechanical Sys-
tems) to draw a two-dimensional image on a fluorescent
plate, and the two-dimensional image is projected for-
ward as a light distribution pattern.

[0003] For example, a lighting system described in
Japanese Patent Application Publication No.
2014-017094 (JP 2014-017094 A) is configured such that
light is emitted from a light source and a light deflection
mirror is rotated to scan the light, so as to change an
irradiation region. Further, the lighting system of JP
2014-017094 A includes a camera, and an object detect-
ing portion that analyzes a dynamic image captured by
the camera and detects an object in the dynamic image,
and the lighting system is configured to mask a region
where the object is detected by the object detecting por-
tion so as to prevent the region from being irradiated with
the light from the light source.

[0004] At the time when a vehicle equipped with the
vehicular lamp travels, a process of masking a predeter-
mined region is performed so that a low beam is not pro-
jected to a far area in an opposite lane. At this time, the
masking process is performed so that a boundary line
between an irradiation region and a masked region is
along a cut-off line determined by the laws and regula-
tions. Generally, the cut-off line is a line inclined to a
horizontal direction (a right-left direction) at about 15 de-
grees to 45 degrees.

[0005] In the lighting system described in JP
2014-017094 A, lighting and a masking control are per-
formed per block in a region determined in advance by
scanning circular light. However, the block is formed by
the circular light, so upper and lower end surfaces and
right and left end surfaces of the block cannot be made
parallel to a horizontal direction and a vertical direction.
Further, it cannot perform masking along the inclined cut-
offline.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide
a vehicular lamp that is able to perform masking along
an inclined cut-off line.

[0007] A vehicular lamp of the present invention is a
vehicular lamp forming a predetermined light distribution
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pattern, and is characterized by including: a first light
source provided to emit light forming an elliptical spot
such that a longitudinal direction of the elliptical spot is
inclined to a horizontal direction and a vertical direction;
a first light deflector configured to scan the light emitted
from the first light source; and a light system configured
to form the predetermined light distribution pattern by the
light scanned by the first light deflector.

[0008] According to the present invention, the prede-
termined light distribution pattern is formed by scanning
the light emitted from the first light source such that the
longitudinal direction of the elliptical spot is inclined rel-
ative to the horizontal direction and the vertical direction.
Accordingly, a cut-off line corresponding to the inclination
of the light spot can be set.

[0009] Inthe presentinvention, itis preferable that the
vehicular lamp include a second light source provided to
emitlightforming an elliptical spot such that a longitudinal
direction of the elliptical spot is parallel to the horizontal
direction or the vertical direction, and a second light de-
flector configured to scan the light emitted from the sec-
ond light source, and it is preferable that the light system
form the predetermined light distribution pattern by the
light scanned by the first light deflector and the light
scanned by the second light deflector.

[0010] With this configuration, a range where masking
along the inclined cut-off line is not required can be
formed by the light configured such that the longitudinal
direction of the elliptical spot is parallel to the horizontal
direction or the vertical direction. Hereby, right and left
ends, a bottom end, and the like of the predetermined
light distribution pattern can be formed by the light con-
figured such that the longitudinal direction of the elliptical
spot is parallel to the horizontal direction or the vertical
direction.

[0011] Inthe presentinvention, it is preferable that the
light emitted from the second light source be configured
such that the longitudinal direction of the elliptical spot is
parallel to the horizontal direction.

[0012] With this configuration, end lines of the rightand
left ends, the bottom end, and the like of the predeter-
mined light distribution pattern can be formed as fine
straight lines.

[0013] Inthe presentinvention, itis preferable that the
vehicular lamp include a control unit configured to control
driving of the first light source, and it is preferable that:
the first light source emit light so that a low beam is emit-
ted from the vehicle; the control unit control driving of the
first light source so as to form an irradiation region and
a masked region where the light is turned off by a mask
in a case where the light is emitted, and also the control
unit set a boundary line between the irradiation region
and the masked region based on information obtained
externally.

[0014] With this configuration, itis possible to form the
boundary line between the irradiation region and the
masked region based on the information obtained exter-
nally.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is a perspective view illustrating a vehicular
lamp of the present embodiment.

FIG. 2 is a sectional view illustrating the vehicular
lamp.

FIG. 3 is a block diagram illustrating a configuration
of the vehicular lamp.

FIG. 4A is a perspective view illustrating a first light
deflector.

FIG. 4B is a perspective view illustrating a second
light deflector.

FIGS. 5A and 5B are views to describe an operation
of a piezoelectric actuator having a meander struc-
ture.

FIGS. 6A and 6B are schematic views illustrating
first, second scanning range in a virtual vertical
screen S.

FIG. 7 is a schematic view illustrating a state where
laser spots are scanned in the first, second scanning
ranges on the virtual vertical screen S.

FIG. 8 is a schematic view illustrating an irradiation
range in a straight road.

FIG. 9 is a schematic view illustrating an irradiation
range in a state where a vehicle is approaching a
curved part of a road.

FIG. 10 is a schematic view illustrating a state where
all inclined laser spots are scanned in a whole scan-
ning range.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] As illustrated in FIG. 1, a vehicular lamp 2 in-
cludes a projection lens 3, a lens holder 4 that holds the
projection lens 3, a body tube 5 attached to a rear end
of the lens holder 4, and a bottom closure 6 that closes
an opening on a rear side of the body tube 5. In the
present embodiment, the vehicular lamp 2 is used as a
headlight of a vehicle, for example.

[0017] As illustrated in FIG. 2, the vehicular lamp 2
includes first and second excitation light sources 11, 12,
a first light deflector 13 that scans excitation light from
the first excitation light source 11 two-dimensionally (in
a horizontal direction and in a vertical direction), and a
second light deflector 14 that scans excitation light from
the second excitation light source 12 two-dimensionally.
Driving of the first and second excitation light sources
11, 12 and the first and second light deflectors 13, 14 is
controlled by a control device 16 (see FIG. 3), which will
be described later in detail. Note that the number of ex-
citation light sources and light deflectors is modifiable
appropriately.

[0018] Further, the vehicularlamp 2 includes a fluores-
cent substance 18 (a projection body) on which a two-
dimensional image corresponding to a predetermined
light distribution pattern is drawn by light scanned by the
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first and second light deflectors 13, 14. The two-dimen-
sional image drawn on the fluorescent substance 18 is
projected forward by the projection lens 3.

[0019] The firstand second the excitation light sources
11, 12, the first and second light deflectors 13, 14, and
the fluorescent substance 18 are placed inside the body
tube 5 and are fixed by fixing members (not shown). Note
that a fin for heat dissipation may be provided on an outer
peripheral surface of the body tube 5.

[0020] The first excitation light source 11 includes, for
example, a semiconductor light emitting element 11a
such as a laser diode (LD) that emits a laser beam in a
blue range (having a luminous wavelength of 450 nm,
for example) as the excitation light, and a condenser lens
11b that condenses (collimates, for example) light from
the semiconductor light emitting element 11 a.

[0021] Similarly to the first excitation light source 11,
the second excitation light source 12 includes a semi-
conductor light emitting element 12a and a condenser
lens 12b. Note that the semiconductor light emitting ele-
ments 11a, 12a each may be a semiconductor light emit-
ting element such as a laser diode that emits a laser
beam in a near-ultraviolet range (having a luminous
wavelength of 405 nm, for example). Further, the semi-
conductor light emitting elements 11a, 12a each may be
LED. Furthermore, the semiconductor light emitting ele-
ments 11 a, 12a each may be a laser irradiator that emits
a laser beam obtained by mixing RGB.

[0022] The first excitation light source 11 and the sec-
ond excitation light source 12 emit respective laser
beams toward rotation centers of respective light deflec-
tion mirrors 20 of the first and second light deflectors 13,
14, which will be described below in detail.

[0023] The fluorescent substance 18 receives laser
beams two-dimensionally scanned by the first and sec-
ond light deflectors 13, 14 and converts at least part of
the laser beams into light having a different wave length.
An outer shape thereof is formed of a rectangular plate
shape (or a layered shape). The fluorescent substance
18 is placed in the vicinity of a focus of the projection lens
3. Note that, in FIG. 2, a thickness of the fluorescent
substance 18 is illustrated in an exaggerated manner.
[0024] Forexample,in acase where alaser diode (LD)
that emits a laser beam in a blue region is used as the
semiconductor light emitting elements 11a, 12a of the
first, second excitation light sources 11, 12, a substance
that is excited by the laser beam in the blue region and
emits yellow light is used as the fluorescent substance
18. A two-dimensional image corresponding to a prede-
termined light distribution pattern is drawn on the fluo-
rescent substance 18 as a white image by the laser beam
in the blue region two-dimensionally scanned by the first
light deflector 13. The reason why the two-dimensional
image is drawn as the white image is as follows. That is,
in the case where the laser beam in the blue region is
applied, the fluorescent substance 18 emits white light
(pseudo white light) due to color mixture between the
laser beam in the blue region, passing through the fluo-
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rescent substance 18, and light (yellow light) emitted due
to the laser beam in the blue region.

[0025] Inthe meantime, in a case where a laser diode
(LD) that emits a laser beam in a near-ultraviolet region
is used as the semiconductor light emitting elements 11
a, 12a, a substance that is excited by the laser beam in
the near-ultraviolet region and emits light of three colors
of red, green, and blue is used as the fluorescent sub-
stance 18. A two-dimensional image corresponding to a
predetermined light distribution pattern is drawn on the
fluorescent substance 18 as a white image by the laser
beam in the near-ultraviolet region two-dimensionally
scanned by the first light deflector 13. The reason why
the two-dimensional image is drawn as the white image
is as follows. That is, in a case where the laser beam in
the near-ultraviolet region is applied, the fluorescent sub-
stance 18 emits white light (pseudo white light) due to
color mixture of light (light of three colors of red, green,
and blue) emitted due to the laser beam in the near-ul-
traviolet region. Note that white light may be emitted by
exciting a blue fluorescent substance and a yellow fluo-
rescent substance by a near-ultraviolet laser beam.
[0026] The projection lens 3 is constituted by four lens-
es 3a to 3d, and each of the lenses 3a to 3d is held in
the lens holder 4. Aberration (field curvature) of each of
the lenses 3a to 3d is corrected so that an image surface
becomes a flat surface, and chromatic aberration thereof
is also corrected. In this case, a flat shape substance is
used as the fluorescent substance 18 so as to be placed
along an image surface (a flat surface).

[0027] A focus of the projection lens 3 is positioned in
the vicinity of the fluorescent substance 18. Due to the
projection lens 3, it is possible to remove an influence of
aberration with respect to the predetermined light distri-
bution pattern as compared with a case where one con-
vexlensisused. Further, since the fluorescent substance
18 has a flat shape, it is possible to easily manufacture
the fluorescent substance 18 as compared with a case
where the fluorescent substance 18 has a curved shape.
Further, since the fluorescent substance 18 has a flat
shape, it is possible to easily draw a two-dimensional
image as compared with a case where the fluorescent
substance 18 has a curved shape.

[0028] Note that, the projection lens 3 may be formed
as a projection lens constituted by one aspherical lens
in which aberration (field curvature) is not corrected so
that an image surface becomes a flat surface. In this
case, a substance having a curved shape corresponding
to the field curvature is used as the fluorescent substance
18 and is placed along the field curvature.

[0029] The projection lens 3 projects forward the two-
dimensional image drawn on the fluorescent substance
18, so as to form a low-beam distribution pattern, for ex-
ample, as the predetermined light distribution pattern, on
a virtual vertical screen S (placed at a position about 25
m forward from the vehicular lamp 2) directly facing to
the vehicular lamp 2.

[0030] Thefirstandsecond lightdeflectors 13, 14 scan
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excitation light condensed by the condenser lenses 11b,
12b of the first and second excitation light sources 11,
12 in the horizontal direction and in the vertical direction.
[0031] Due to the laser beam emitted from the first ex-
citation light source 11, an elliptical laser spot is formed
on the virtual vertical screen S. The first excitation light
source 11 is placed so that a longitudinal direction of the
elliptical laser spot is lateral (parallel to the horizontal
direction) (see FIG. 6A). Note that the laser beam may
be emitted so that the longitudinal direction of the elliptical
shape of the laser spot is vertical (parallel to the vertical
direction).

[0032] Due to the laser beam emitted from the second
excitation light source 12, an elliptical laser spotis formed
on the virtual vertical screen S. The second excitation
light source 12 is placed so that a longitudinal direction
of the elliptical laser spot is inclined relative to the hori-
zontal direction and the vertical direction (see FIG. 6B).
In the present embodiment, a longitudinal direction of the
elliptical shape of the laser spot from the second excita-
tion light source 12 is inclined at 45° relative to the hori-
zontal direction. The inclination angle is modifiable ap-
propriately, and it is preferable that the inclination angle
be set so as to correspond to an angle of a cut-off line
determined in the laws and regulations, which is around
15° to 45°.

[0033] Asillustratedin FIG. 3, the first and second ex-
citation light sources 11, 12 and the first and second light
deflectors 13, 14 are connected to the control device 16
that controls the vehicular lamp 2 generally, so that driv-
ing thereof is controlled by the control device 16.
[0034] The first and second light deflectors 13, 14 are
MEMS scanners, for example. A drive system for a light
deflector is roughly classified to a piezoelectric system,
an electrostatic system, and a solenoid operated system,
for example, but any system is usable. The present em-
bodiment is described by taking a piezoelectric light de-
flector as a representative.

[0035] As illustrated in FIG. 4A, the first light deflector
13 is a biaxial light deflector and is manufactured by use
of a semiconductor process and an MEMS (Micro Electro
Mechanical Systems) technique. The first light deflector
13 reflects light incident thereon from a given direction
by the light deflection mirror 20 serving as a micromirror
that rotates, so as to emit the light as reflection light (a
laser beam).

[0036] Thefirstlightdeflector 13includes afirst support
portion 21, and the first support portion 21 is constituted
by the light deflection mirror 20, semi-annular piezoelec-
tric actuators 23a, 23b, torsion bars 24a, 24b, and the
like. The laser beams from the first excitation light source
11 is reflected by the light deflection mirror 20, so as to
perform scanning on the virtual vertical screen S with
reflection light (the laser beam) via the fluorescent sub-
stance 18 and the projection lens 3.

[0037] At this time, the control device 16 transmits a
control signal to the first light deflector 13 and the first
excitation light source 11. Due to the control signal, the
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semi-annular piezoelectric actuators 23a, 23b of the first
light deflector 13 are driven, so that the torsion bars 24a,
24b connected to the semi-annular piezoelectric actua-
tors 23a, 23b are twisted, thereby rotating the light de-
flection mirror 20. Further, due to the control signal,
ON/OFF and luminance of the laser beam are controlled
in the first and second excitation light sources 11, 12.
[0038] In the present embodiment, in a biaxial rectan-
gular coordinate system, a horizontal rotating axis pass-
ing through a center of the circular light deflection mirror
20 is defined as an X-axis, and a vertical rotating axis is
defined as a Y-axis. Further, in FIG. 4, the X-axis is as-
sumed the right-left direction, the Y-axis is assumed an
up-down direction, and a thickness direction of the light
deflection mirror 20 is assumed a front-rear direction.
[0039] Thefirstlightdeflector 13 includes arectangular
annular second support portion 22, and a first support
portion 21 is disposed in a center of the second support
portion 22. Further, bellows-shaped piezoelectric actua-
tors 31a, 31b are disposed in linear symmetry to the Y-
axis passing through a center of the first support portion
21, and are connected to a side lower end of the first
support portion 21 and the second support portion 22.
Note that, in FIG. 3, the first and second the support por-
tions 21, 22 and the piezoelectric actuators 31a, 31b are
collectively called MEMS.

[0040] The piezoelectricactuators 31a, 31bareformed
to have a meander structure in which a plurality of can-
tilevers is arranged in a direction where their longitudinal
directions are adjacent to each other and their ends in
the up-down direction end portion are turned so as to be
serially connected to each other. Although details are
described later, when the piezoelectric actuators 31a,
31b are driven by the control signal, the first support por-
tion 21 reciprocatingly rotates around the horizontal di-
rection, that is, the X-axis passing through the center of
the light deflection mirror 20 in the figure.

[0041] Further, as described above, when the semi-
annular piezoelectric actuators 23a, 23b are driven, the
light deflection mirror 20 accords with axes of the torsion
bars 24a, 24b, so as to reciprocatingly rotate around the
Y-axis passing through the center of the light deflection
mirror 20 in the figure.

[0042] As aresult, at the time when the laser beam is
reflected by the light deflection mirror 20, the first light
deflector 13 emits forward relative to the first light deflec-
tor 13, so as to perform scanning further in two directions
of an X-axis direction and a Y-axis direction.

[0043] Below the second support portion 22, electrode
pads 32a to 32e (hereinafter referred to as the electrode
pad 32) and electrode pads 33a to 33e (hereinafter re-
ferred to as the electrode pad 33) are disposed. The elec-
trode pads 32, 33 are electrically connected to respective
electrodes of the piezoelectric actuators 31a, 31b and
the semi-annular piezoelectric actuators 23a, 23b, so as
to apply a drive voltage thereto.

[0044] Note that the first light deflector 13 can function
as a light deflector without parts corresponding to the
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piezoelectric actuators 31a, 31b. In this case, a part cor-
responding to the first support portion 21 serves as a
support, and the light deflection mirror 20 constitutes a
single-axis light deflector that reciprocatingly rotates
around the Y-axis.

[0045] FIG. 4B is a view illustrating a second light de-
flector 14. The second light deflector 14 has a configu-
ration similar to the first light deflector 13, so detailed
descriptions thereof are omitted herein. In FIG. 4A and
FIG. 4B, elliptical dotted lines of respective light deflec-
tion mirrors 20 indicate respective laser spots output from
the first and second excitation light sources 11, 12. The
second light deflector 14 is different from the first light
deflector 13 only in an orientation of the laser spot in the
light deflection mirror 20. In the first light deflector 13, a
longitudinal direction of the laser spot is along the X-axis,
whereas in the second light deflector 14, a longitudinal
direction of the laser spot is inclined relative to the X-axis
and the Y-axis.

[0046] Referring now to FIG. 5, an operation is de-
scribed by taking the piezoelectric actuator 31a as an
example. As described above, when the first light deflec-
tor 13 operates the piezoelectric actuators 31a, 31b, the
light deflection mirror 20 can reciprocatingly rotate
around the X-axis.

[0047] FIG. 5A s a view in which the piezoelectric ac-
tuator 31a disposed on a left side is taken out when the
first light deflector 13 is viewed from a front side. The
piezoelectric actuator 31a has a shape in which four pi-
ezoelectric cantilevers are arranged side by side, and
the four piezoelectric cantilevers are piezoelectric canti-
levers 31a(1), 31a(2), 31a(3), and 31a(4) sequentially
from a side distanced from the first support portion 21.
[0048] For example, in the piezoelectric actuator 31a,
a first voltage is applied to the odd-numbered piezoelec-
tric cantilevers 31a(1), 31a(3). Further, a second voltage,
which has a phase opposite to the first voltage, is applied
to the even-numbered piezoelectric cantilevers 31a(2),
31a(4).

[0049] As illustrated in FIG. 5B, by applying the volt-
ages as such, the odd-numbered piezoelectric cantilev-
ers 31a(1), 31a(3) can be bent and displaced in an upper
direction in FIG. 5B, and the even-numbered piezoelec-
tric cantilevers 31a(2), 31a(4) can be bent and displaced
in a lower direction in FIG. 5B.

[0050] The piezoelectric actuator 31b is constituted by
four piezoelectric cantilevers similarly to the piezoelectric
actuator 31a, and the four piezoelectric cantilevers are
first, second, third, and fourth piezoelectric cantilevers
sequentially from a side closer to the first support portion
21. The piezoelectric actuator 31b can bend and displace
two odd-numbered piezoelectric cantilevers toward a
rear side in FIG. 4, and also bend and displace two even-
numbered piezoelectric cantilevers toward a front side in
FIG. 4.

[0051] Hereby, the light deflection mirror 20 can be dis-
placed such that a lower side (a torsion-bar-24b side) of
the light deflection mirror 20 in FIG. 4 is placed on the
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front side in FIG. 4 relative to an upper side (a torsion-
bar-24a side) of the light deflection mirror 20 in FIG. 4
(the upper side is moved in a U-direction in FIG. 5).
[0052] Further, when the second voltage is applied to
the odd-numbered piezoelectric cantilevers 31a(1),
31a(3) and the first voltage is applied to the even-num-
bered piezoelectric cantilevers 31a(2), 31a(4), the light
deflection mirror 20 can be displaced such that the upper
side (the torsion-bar-24a side) of the light deflection mir-
ror20in FIG. 4 is placed on the front side in FIG. 4 relative
to the lower side (the torsion-bar-24b side) of the light
deflection mirror 20 in FIG. 4. By performing these con-
trols successively, the light deflection mirror 20 can be
rotated (swung) around the X-axis.

[0053] Asanapplication method of the first voltage and
the second voltage, there is such a method for applying
an opposite-phase voltage that changes in a sine curve
or a comb-like shape to the odd-numbered piezoelectric
cantilevers and the even-numbered piezoelectric canti-
levers. Further, not only in the case where the cantilevers
are bent alternately in the up-down direction, a state
where the bending is performed in either of the upper
direction and the lower direction and a state where the
bending is not performed may be repeated alternately.
[0054] In a case where the driving vehicular lamp 2 is
driven to form a low-beam distribution pattern on the vir-
tual vertical screen S, the control device 16 first transmits
a control signal to the first and second excitation light
sources 11, 12 and the first and second light deflectors
13, 14.

[0055] Due to the control signal, the first and second
excitation light sources 11, 12 output respective laser
beams, and the first and second light deflectors 13, 14
are driven so that their respective light deflection mirrors
20 rotate around the X-axis and the Y-axis circumfer-
ence.

[0056] As illustrated in FIG. 2, the laser beam output
from the first excitation light source 11 is incident on a
rotation center of the light deflection mirror 20 of the first
light deflector 13 and scanned in the horizontal direction
and in the vertical direction by the light deflection mirror
20 that rotates.

[0057] The laser beam output from the second excita-
tion light source 12 is incident on a rotation center of the
light deflection mirror 20 of the second light deflector 14
and scanned in the horizontal direction and in the vertical
direction by the light deflection mirror 20 that rotates.
[0058] Asillustratedin FIG. 6A, the laser beam emitted
from the first excitation light source 11 is scanned within
a first scanning range SR1 on the virtual vertical screen
S via the first light deflector 13, the fluorescent substance
18, and the projection lens 3 (a two-dimensional image
is projected). In the first scanning range SR1, a central
upper part is a masked region that is not irradiated with
light. In order to form the masked region, the control de-
vice 16 controls the first excitation light source 11 not to
emit light when the masked region is scanned. The con-
trol signal also includes information about the masked
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region, and when the first excitation light source 11 is
driven by the control signal, the laser beam emitted from
the first excitation light source 11 is scanned in the first
scanning range SR1.

[0059] Asillustratedin FIG. 6B, the laser beam emitted
from the second excitation light source 12 is scanned
within a second scanning range SR2 in the central upper
part of the virtual vertical screen S via the second light
deflector 14, the fluorescent substance 18, and the pro-
jection lens 3. Note that the first scanning range SR1 and
the second scanning range SR2 are modifiable appro-
priately. Further, in FIGS. 6 to 9, a size of the laser spot
is illustrated in an exaggerated manner.

[0060] As illustrated in FIG. 7, light obtained by com-
bining the laser beam scanned by the first light deflector
13 in the first scanning range SR1 with the laser beam
scanned by the second light deflector 14 in the second
scanning range SR2 can be emitted from the vehicular
lamp 2.

[0061] Inacase where the vehicularlamp 2 is provided
on a vehicle and driven, the control device 16 acquires
road information based on a camera (not shown) provid-
ed in the vehicle, a handle operation amount of the ve-
hicle, and the like, so as to determine whether or not the
vehicle is approaching a curve based on the road infor-
mation thus acquired.

[0062] Inacasewhere itis determined that the vehicle
has not been approached the curve (it is determined that
the vehicle travels on a straight road), the control device
16 controls driving of the first and second excitation light
sources 11, 12 so that a low beam is not projected to a
far area in an opposite lane, as illustrated in FIG. 8.
[0063] The control device 16 masks a part of the first
scanning range SR1 and a part of the second scanning
range SR2. Due to the masking process, a cut-offline (a
boundary line between an irradiation region and a
masked region) inclined relative to the horizontal direc-
tion and the vertical direction is formed in the second
scanning range SR2. Note that, in FIGS. 8 and 9, a part
where the laser spots are notdrawn is the masked region.
Further, FIGS. 8 and 9 illustrate an irradiation range at
the time of low-beam irradiation.

[0064] In comparison with a case where the masking
process is performed along the inclined cut-off line with
respect to the laser beam emitted from the first excitation
light source 11 and having lateral laser spots, the second
scanning range SR2 is scanned with the laser beam with
laser spots having a longitudinal direction in a direction
along the inclined cut-offline, thereby making it possible
to show the cut-offline more clearly.

[0065] Further, the irradiation region that forms a
boundary line with respect to a bottom end of the masked
region is formed by the laser beam (the laser beam from
the first excitation light source 11) having the lateral laser
spots. Accordingly, an end line of the irradiation region
is a fine straight line. Note that the inclined cut-off line
may be formed by masking a predetermined part of the
first scanning range SR1 and a predetermined part of the
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second scanning range SR2 without acquiring the road
information.

[0066] In acase where itis determined that the vehicle
is approaching a curve based on the road information,
the control device 16 controls driving of the first and sec-
ond excitation light sources 11, 12 so as to project a low
beam along the curve, as illustrated in FIG. 9.

[0067] The control device 16 controls the driving so
that the cut-off line shifts to the right side in the second
scanning range SR2 as compared with traveling on the
straight road. This is a control performed in the case
where the vehicle is approaching a curve toward the right
side, and in the case where the vehicle is approaching a
curve toward the left side, the control device 16 shifts the
cut-off line to the left side in the second scanning range
SR2 as compared with the traveling on the straight road.
[0068] Note that, as illustrated in FIG. 10, all the scan-
ning range may be scanned by the laser beam output
from the second excitation light source 12. In this case,
the first excitation light source 11 and the first light de-
flector 13 are not required. In this embodiment, by per-
forming the masking process similar to the above em-
bodiment, itis possible to easily form a cut-off line inclined
relative to the horizontal direction and the vertical direc-
tion in all the scanning range.

[0069] Note that the above embodiment uses the ex-
citation light source, but may use a light source that emits
a color of the light source as it is. In this case, the fluo-
rescent substance (the projection body) is not required,
and the light from the light source is projected just as it
is. Further, instead of the fluorescent substance, a dif-
fused plate having a light-transmitting property may be
used. Further, the light source should emit one collected
ray of light, and the light may be guided by fibers, for
example. The light guided to the fibers may be also white
light obtained by mixing RGB.

[0070] Further, the above embodiment uses a rectan-
gular fluorescent substance, but is not limited to this, and
the fluorescent substance may be elliptical.

Claims

1. A vehicular lamp forming a predetermined light dis-
tribution pattern, the vehicular lamp characterized
by comprising:

a first light source provided to emit light forming
an elliptical spot such that a longitudinal direc-
tion of the elliptical spotis inclined to a horizontal
direction and a vertical direction;

a first light deflector configured to scan the light
emitted from the first light source; and

a light system configured to form the predeter-
mined light distribution pattern by the light
scanned by the first light deflector.

2. Thevehicular lamp according to claim 1, character-
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ized by comprising:

a second light source provided to emit light form-
ing an elliptical spot such that a longitudinal di-
rection of the elliptical spot is parallel to the hor-
izontal direction or the vertical direction; and

a second light deflector configured to scan the
light emitted from the second light source,
wherein

the light system forms the predetermined light distri-
bution pattern by the light scanned by the first light
deflector and the light scanned by the second light
deflector.

3. The vehicular lamp according to claim 2, character-
ized in that
the light emitted from the second light source is con-
figured such that the longitudinal direction of the el-
liptical spot is parallel to the horizontal direction.

4. The vehicular lamp according to any one of claims
1 to 3, characterized by comprising:

a control unit configured to control driving of the
first light source, wherein:

the first light source emits light so that a low
beam is emitted from the vehicle;

the control unit controls driving of the first
light source so as to form an irradiation re-
gion and a masked region where the light
is turned off by a mask in a case where the
lightis emitted, and also the control unitsets
a boundary line between the irradiation re-
gion and the masked region based on infor-
mation obtained externally.
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FIG.5A

FIG.58
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FIG.6A
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FIG.7
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FIG.8
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FIG.9
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