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(54) LIGHTING DEVICE

(67)  The invention refers to a lighting device for an

automotive vehicle. The lighting device comprises a plu-

rality of individual modules (1), each comprising a laser
light source; and a thermally conductive structure (2)

comprising a plurality of receiving housings (21), so that
each receiving housing (21) houses one of the individual
modules (1).
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Description
TECHNICAL FIELD

[0001] This invention is related to the field of automo-
tive headlamps, and more specifically to an adaptive high
beam arrangement for an automotive headlamp.

STATE OF THE ART

[0002] Modern headlamps use LEDs as light sources
to produce individual square or rectangular light seg-
ments. One of the applications of these segments is to
form a grid containing a great amount of small light sourc-
es, the operation of which may be individually controlled
to provide an adaptive light beam, which may be useful,
e.g., for providing this lighting device with an anti-glare
function.

[0003] On the otherside, lasertechnology is at present
only used to provide a round spot function, which is not
very useful in the current scenario, as this kind of lighting
is not subject under national lighting regulations.

[0004] Laser light sources are not used in a grid, due
to heat dissipation requirements, which are far more se-
vere than in the case of LEDs. However, laser light sourc-
es are more efficientand powerful than LED light sources,
so they would fit well in this high beam scenario.

DESCRIPTION OF THE INVENTION

[0005] The invention provides a solution for this prob-
lem by means of a lighting device according to claim 1.
Preferred embodiments of the invention are defined in
dependent claims.

[0006] In aninventive aspect, the invention provides a
lighting device for an automotive vehicle, the lighting de-
vice comprising

a plurality of individual modules each comprising a
laser light source; and

a thermally conductive structure comprising a plu-
rality of receiving housings, so that each receiving
housing houses one of the individual modules.

[0007] Advantageously, this lighting device is capable
of using a laser source for its use in an adaptive high
beam.

[0008] In some particular embodiments, the thermally
conductive structure is at least partially made of metal.
In some still more particular embodiments, this metal
comprises aluminium or an aluminium alloy.

[0009] Metallic embodiments provide very good be-
haviour in heat dissipation. Aluminium is chosen as a
particular example due to its performance and its low
weight in an application which is not very structurally de-
manding.

[0010] In some particular embodiments, the thermally
conductive structure comprises a plurality of thermally
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conductive elements, in such a way that each receiving
housing is defined by at least two thermally conductive
elements.

[0011] Thisarrangement provides a lightweight and ef-
fective structure for housing the individual modules and
dissipating heat produced by them. This structure is also
easy to manufacture and to assemble.

[0012] In some particular embodiments, the receiving
housings form a grid structure, which may be square.
[0013] This regular pattern is beneficious for effective-
ness and turns out to be easier to control, since a desired
light pattern may be obtained by choosing which individ-
ual modules of the grid structure should emit light and
which of them should not. Other regular patters are also
suitable for this aim.

[0014] In some particular embodiments, the lighting
device further comprises a thermally conductive element
located between a receiving housing and an individual
module housed therein.

[0015] This thermally conductive element is aimed to
improve thermal conduction between the receiving hous-
ing and the individual module.

[0016] In some particular embodiments, each individ-
ual module comprises a sealed thermally conductive light
housing, which is in thermal contact with one of the re-
ceiving housings, either directly or by means of a ther-
mally conductive element. This conductive light housing
may be substantially cylindrical.

[0017] This arrangement is more effective, since a
round contact surface between the individual modules
and the receiving housing provides a good heat dissipa-
tion rate and the sealed light housing is a safe way of
providing laser lighting. The thermal contact may be di-
rect or by means of the interposition of the thermally con-
ductive element.

[0018] In some particular embodiments, each individ-
ual module further comprises an internal heatsink with
fins which extend to one end of the individual module.
[0019] Such an internal heatsink improves heat dissi-
pation of the individual module, which is a very important
issue when using laser light sources.

[0020] In some particular embodiments, the lighting
device further comprises fan means, adapted to create
an air flow crossing the thermally conductive structure,
in order to improve heat dissipation by this thermally con-
ductive structure.

[0021] Fan means alwaysimprove the heat dissipation
efficiency. In this case, the fan provides a synergic effect
when it is associated with the thermally conductive ele-
ments, which leaves hollow spaces where the air flow
dissipates more heat.

[0022] In some particular embodiments, each individ-
ual module comprises an inner optical means, such as
a lens, shaped in such a way that the individual module
is adapted to produce a rectangular light segment.
[0023] This inner optical means which makes the outer
light segment be shaped as a rectangle is especially use-
ful when there is a grid of light sources, since a pattern
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of rectangles may be used to form any final shape, by
choosing a determined number of rectangles.

[0024] In some particular embodiments, each individ-
ual module comprises a light conversion element, such
as a phosphor, suitable for converting a laser light into a
white light.

[0025] This light conversion element makes the outer
light beam have a colour which is suitable for its use in
automotive applications.

[0026] In some particular embodiments, each individ-
ual module further comprises

safety means, such as a photodiode arranged to
measure light intensity, and
emergency cut-off means, adapted to disconnect an
individual module depending on information re-
ceived by the safety means.

[0027] This provision of safety means and emergency
cut-off means is necessary in the event of laser light
sources, since they may be very harmful if some light
beam uncontrolledly exits the individual module.

[0028] In some particular embodiments, the lighting
device further comprises projection means, such as a
lens for projecting the light segments produced by the
module in front of the vehicle.

[0029] This projection means is useful for providing an
acceptable final light beam.

[0030] In some particular embodiments, the distance
and/or the orientation between two adjacent individual
modules is such that light, especially light segments,
emitted by said adjacent individual modules overlap
when projected outside the lighting device.

[0031] This arrangement is advantageous because it
eliminates any black spaces between the light beams
emitted by the individual modules.

[0032] In some particular embodiments, the lighting
device further comprises

scanning means, for detecting obstacles around the
lighting device, and

control means for individually controlling the laser
light sources of the individual modules using infor-
mation received from the scanning means.

[0033] These two additional elements provide the light-
ing device with the ability to select which individual mod-
ules are best for each driving situation. When an object
is detected by the scanning means (which may be, e.g.,
aradar or an ultrasound emitter-receiver), control means
may disable the individual modules which are performing
a high beam role, in order to avoid glaring this object (a
person or a car).

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Tocomplete the description and in order to pro-
vide for a better understanding of the invention, a set of
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drawings is provided. Said drawings form an integral part
of the description and illustrate an embodiment of the
invention, which should not be interpreted as restricting
the scope of the invention, but just as an example of how
the invention can be carried out. The drawings comprise
the following figures:

Figure 1 shows part of a lighting device according to
the invention.

Figure 2 shows a cut view of an individual module
comprised in a lighting device according to the in-
vention.

Figure 3 shows a complete lighting device according
to the invention, although some of its elements can-
not be seen.

DETAILED DESCRIPTION OF THE INVENTION

[0035] Figure 1 partially shows a lighting device ac-
cording to the invention. This lighting device comprises:

a plurality of individual modules 1; and

a thermally conductive structure 2 made of alumini-
um, and comprising a plurality of receiving housings
21, so that each receiving housing 21 houses one
of the individual modules 1.

[0036] The thermally conductive structure 2 comprises
a plurality of thermally conductive elements 22, in such
a way that each receiving housing 21 is defined by at
least two thermally conductive elements 22. In this case,
each thermally conductive element 22 comprises a bar
and part of a housing, in such a way that when several
thermally conductive elements 22 join, a complete re-
ceiving housing 21 is formed, with several bars projecting
from this receiving housing 21.

[0037] As may be seen in this figure, the receiving
housings form a square grid structure, but there are more
thermally conductive elements 22 apart from this square
grid structure, which stiffen this thermally conductive
structure. In this figure, they are seen as diagonal ther-
mally conductive elements, although other arrangements
are possible in different embodiments.

[0038] Also in this figure, a thermally conductive ele-
ment 3 may be seen between a receiving housing 21 and
an individual module 1 housed therein. This thermally
conductive element 3 improves thermal conduction be-
tween thereceiving housing 21 and the individual module
1. Other embodiments do not need this thermally con-
ductive element 3.

[0039] This lighting device further comprises fan
means 4, adapted to create an air flow crossing the ther-
mally conductive structure 2, in order to improve heat
dissipation of this thermally conductive structure 2.
[0040] Figure 2 shows a cut view of an individual laser
module comprised in a lighting device according to the
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invention. The individual module comprises a cylindrical
sealed thermally conductive light housing 11, which has
been cut to see the interior thereof.

[0041] This light housing 11 is in thermal contact with
one of the receiving housings 21, either directly or by
means of the thermally conductive element 3 seen in the
previous figure.

[0042] Each individual module 1 comprises

a laser light source 12, which is a laser diode;
inner optical means 13, which is a lens, shaped in
such a way that the individual module 1 is adapted
to produce a rectangular light beam;

a light conversion element 14, such as a phosphor,
suitable for converting a laser light into a white light
beam;

safety means 15, such as a photodiode arranged to
measure light intensity, and

emergency cut-off means, adapted to disconnect an
individual module depending on information re-
ceived by the safety means.

[0043] Figure 3 shows a complete lighting device ac-
cording to the invention, although some of its elements
cannot be seen.

[0044] This figure shows a projection means 5, such
as a lens, for projecting the light segments produced by
the individual modules 1 in a forward direction.

[0045] As may be seen in this figure, the distance be-
tween two adjacentindividual modules 1 is such that light
emitted by said adjacent individual modules 1 overlap
before reaching the projection means 5.

[0046] This figure also shows scanning means 6, for
detecting obstacles around the lighting device, and con-
trol means forindividually controlling the laser light sourc-
es of each of the individual modules 1 using information
received from the scanning means 6.

Claims

1. Lighting device for an automotive vehicle, the lighting
device comprising

a plurality of individual modules (1) each com-
prising a laser light source; and

a thermally conductive structure (2) comprising
a plurality of receiving housings (21), so that
each receiving housing (21) houses one of the
individual modules (1).

2. Lighting device according to claim 1, wherein the
thermally conductive structure (2) is at least partially
made of metal.

3. Lighting device according to claim 2, wherein the
metal comprises aluminium or an aluminium alloy.
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4.

10.

1.

12.

Lighting device according to any of the preceding
claims, wherein the thermally conductive structure
(2) comprises a plurality of thermally conductive el-
ements (22), in such a way that each receiving hous-
ing (21) is defined by at least two thermally conduc-
tive elements (22).

Lighting device according to any of the preceding
claims, wherein the receiving housings form a grid
structure.

Lighting device according to any of the preceding
claims, wherein between a receiving housing (21)
and an individual module (1) housed therein there is
a thermally conductive element (3) which improves
thermal conduction between the receiving housing
(21) and the individual module (1).

Lighting device according to any of the preceding
claims, wherein each individual module (1) compris-
es a sealed thermally conductive light housing (11),
which is in thermal contact with one of the receiving
housings (21), either directly or by means of a ther-
mally conductive element (22).

Lighting device according to any of the preceding
claims, wherein each individual module (1) further
comprises aninternal heatsink with fins which extend
to one end of the individual module (1).

Lighting device according to any of the preceding
claims, further comprising fan means (4), adapted
to create an air flow crossing the thermally conduc-
tive structure (2), in order to improve heat dissipation
of this thermally conductive structure (2).

Lighting device according to any of the preceding
claims, wherein each individual module (1) compris-
es an inner optical means (13), such as a lens,
shaped in such a way that the individual module (1)
is adapted to produce a rectangular light segment.

Lighting device according to any of the preceding
claims, wherein each individual module (1) compris-
es a light conversion element (14), such as a phos-
phor, suitable for converting a laser light into a white
light beam.

Lighting device according to any of the preceding
claims wherein each individual module (1) further
comprises

safety means (15), such as a photodiode ar-
ranged to measure light intensity, and
emergency cut-off means, adapted to discon-
nect an individual module depending on infor-
mation received by the safety means.
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13. Lighting device according to any of the preceding
claims, further comprising projection means (5),
such as a lens, for projecting the light segments pro-
duced by the individual module (1) in a forward di-
rection. 5

14. Lighting device according to claim 13, wherein the
distance and/or the orientation between two adja-
cent individual modules (1) is such that light, espe-
cially light segments, emitted by said adjacent indi- 70
vidual modules (1) overlap when projected outside
the lighting device.

15. Lighting device according to any of the preceding
claims, further comprising 15

scanning means (6), for detecting obstacles
around the lighting device, and

control means for individually controlling the la-

ser light sources of each of the individual mod- 20
ules (1) using information received from the
scanning means (6).
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