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(54) LIGHTING DEVICE

(57)  Theinvention provides a lighting device (1) com-
prising a printed circuit board (2), a heatsink (4) and an
optical element (5). The printed circuit board (2) compris-
es an electronic component (3) to be protected and is
connected to ground. The heatsink (4) is made out of an
electrically conductive material. The optical element (5)
made at least partially of an electrically conductive ma-
terial. The printed circuit board (2), the heatsink (4) and
the optical element (5) are attached by a conductive con-
nector (6), the conductive material of the optical element
(5) and the heatsink (4) being in electrical contact with
the conductive connector (6) and the conductive material
of the optical element being in electrical contact with the
ground connection of the printed circuit board (2).
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Description
TECHNICAL FIELD

[0001] This invention is related to the field of ground
connection and electrostatic discharges (ESDs) in auto-
motive lighting devices.

STATE OF THE ART

[0002] Electrostatic discharges (ESDs) are present in
all environments. They especially affect metallic parts
which are close to other elements with different charge.
The heatsink located in an automotive lighting device,
which is usually a metallic part, is usually connected to
the ground, to avoid that an ESD may damage electronic
elements present in a printed circuit board (PCB) of such
a lighting device.

[0003] There are many different ways of achieving this
ground connection. One is using a conductive additional
piece present in the PCB, which is usually welded or an-
yhow fixed. This additional piece has a higher potential
than the electronic element that needs to be protected
(such as a LED in the PCB). When an ESD goes from
the heatsink to the PCB, the additional piece absorbs the
ESD andtherefore the PCB is protected. Another solution
is similar to a crimping process, where a pin of heatsink
is pushed down to make contact with the PCB, or a spe-
cific screw is designed only for ESD connection with a
special finishing to make a contact in the PCB.

[0004] An alternative solution to the aforementioned
problem is sought.

DESCRIPTION OF THE INVENTION

[0005] The invention provides an alternative solution
for protecting an electronic element from ESDs by means
of a lighting device according to claim 1. Preferred em-
bodiments of the invention are defined in dependent
claims.

[0006] Inafirstinventive aspect, the invention provides
a lighting device comprising

a printed circuit board comprising an electronic com-
ponent to be protected, the printed circuit board be-
ing connected to ground;

a heatsink made out of an electrically conductive ma-
terial; and

an optical element made at least partially of an elec-
trically conductive material;

wherein the printed circuit board, the heatsink and the
optical element are attached by a conductive connector,
the conductive material of the optical element and the
heatsink being in electrical contact with the conductive
connector and the conductive material of the optical el-
ementbeing in electrical contact with the ground connec-
tion of the printed circuit board.
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[0007] The electronic component to be protected is an
electronic component which is sensitive to ESDs, so that
it is intended to be protected against them.

[0008] The attachment between the printed circuit
board, the heatsink and the optical element is advanta-
geously used for connecting the heatsink to ground with-
out any additional element fixed to the PCB or with any
additional process undergone by the PCB, thus resulting
inaless expensive solution, compared to the ones known
in the state of art. Hence, in the event of an ESD, the
heatsink and the PCB are connected to ground, so the
electronic elements located in said PCB will not be af-
fected.

[0009] An advantageous way of obtaining the ground
path for connecting the heatsink to ground is by putting
a ground portion of the optical element in electrical con-
nection with the face of the PCB which is connected to
ground.

[0010] In some particular embodiments, the ground
portion of the optical element is metallized, this metallized
surface comprising the conductive material of the optical
element.

[0011] Metallization is an easy way of providing an
electrical conductive surface for providing the required
electrical path between the heatsink and the ground con-
nection.

[0012] In some particular embodiments, each one of
the printed circuit board and the heatsink comprises a
through hole to receive the conductive connector.
[0013] The common through hole for receiving the con-
ductive connector provides an easy and inexpensive way
of creating the electrical path between the ground con-
nection and the heatsink.

[0014] In some particular embodiments, the electronic
component is a semiconductor light source.

[0015] A semiconductor light source is an element
which is presentin almost every current automotive light-
ing device, and is very sensitive to ESDs, so these em-
bodiments provide a particularly advantageous element
to be protected from ESDs.

[0016] Insome particularembodiments, the printed cir-
cuitboard is located between the heatsink and the optical
element.

[0017] The printed circuit board is located adjacent to
the optical element, so that it is easier to achieve the
lighting functionality.

[0018] In some particular embodiments, the optical el-
ement is metallized inone of its surfaces. Itis not required
by the invention that the whole surface is metallized; only
that the conductive material present in the optical ele-
ment be in electrical contact with the conductive connec-
tor. However, it is easier to metallize the whole surface.
[0019] This metallization makes electrical contact eas-
ier between the optical element and the printed circuit
board. Further, this metallization does not usually involve
any additional cost, and may be achieved easily during
manufacturing process, just by avoiding the use of a
mask during metallization process.
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[0020] In some particular embodiments, the optical el-
ement comprises a counterpart for receiving the conduc-
tive connector.

[0021] A counterpartlocated in the conductive connec-
tor ensures that the attachment between the printed cir-
cuit board, the heatsink and the optical element is
achieved in a secure way.

[0022] In some particular embodiments, the counter-
part is part of the optical element.

[0023] The optical element is usually made out of plas-
tic or a soft metal, so it is easy to deform said optical
element to create a counterpart for the conductive con-
nector.

[0024] In some particular embodiments, the conduc-
tive connector is a bolt and the counterpart is a nut.
[0025] The connection between a bolt and a nut is es-
pecially advantageous in automotive parts. In some par-
ticular embodiments, the nut is a special nut which is
integrated in the optical element.

[0026] In some particular embodiments, the optical el-
ement is a reflector.

[0027] A reflector particularly suits this invention in an
advantageous manner, since the position of the semi-
conductor light source adjacent to the reflector is present
in almost every automotive lighting device.

[0028] In some particular embodiments, the conduc-
tive material of the optical element and the PCB are in
electric contact in more than one portion.

[0029] These portions are designed to maximize the
contact with the optical element surface. Advantageous-
ly, they are close to the through hole, to reduce the elec-
trical path for an ESD between the heatsink and the PCB.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Tocomplete the description and in order to pro-
vide for a better understanding of the invention, a set of
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 an embodiment of a lighting device
according to the invention.

Figure 2 shows a detail of a reflector of a lighting
device according to the invention before being as-
sembled to the rest of said lighting device.

Figure 3 shows a detail of a printed circuit board of
a lighting device according to the invention before
being assembled to the rest of said lighting device.

Figure 4 shows a detail of the connection between
the printed circuit board, the heatsink and the reflec-
tor of a lighting device according to the invention.
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Figure 5 shows a lighting device according to the
invention installed in an automotive vehicle.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Figure 1 shows an embodiment of a lighting de-
vice 1 according to the invention.
[0032] This lighting device 1 comprises

a printed circuit board 2 comprising a semiconductor
light source (not seen), intended to be protected
against ESDs, the printed circuit board 2 being con-
nected to ground;

a heatsink 4 made out of an electrically conductive
material; and

a reflector 5 metallized in one of its surfaces;

wherein the printed circuit board 2, the heatsink 4 and
the reflector 5 are attached by a conductive connector 6.
[0033] This conductive connector 6 is primarily intend-
ed to ensure the physical attachment of the printed circuit
board 2 and the reflector 5, preventing relative movement
between them. The ground connection of the PCB 2 is
made in contact with the metallization of the reflector 5.
Hence, the metallization of the reflector 5 is electrically
connected to ground.

[0034] But in this invention, the conductive connector
6 also attaches the heatsink 4 to the PCB 2 and to the
reflector 5. Since the conductive connector 6 is in elec-
trical contact with the metallized part of the reflector 5
and is also in contact with the heatsink 4, an electric con-
nection is created between the ground connection of the
printed circuit board 2 and the heatsink 4 by means of
the metallization of the reflector 5. Since the PCB 2 is
connectedto ground, the heatsink 4 is thereby connected
to ground without using any additional element to do so.
[0035] The PCB 2 is located between the heatsink 4
and the reflector 5, so that optical performance of the
semiconductor light sources 3 located in the printed cir-
cuit board 2 is not jeopardized by the location of the heat-
sink 4.

[0036] Figure 2 shows a detail of this metallized sur-
face of the reflector 5 before being assembled to the rest
of the lighting device 1.

[0037] This metallized surface comprises a counter-
part 7 to receive the conductive connector. This counter-
partis also metallized, and puts the conductive connector
and the metallized surface of the reflector 5 in electrical
contact. Since the metallized surface of the reflector 5 is
also in electrical contact with the ground connection of
the PCB, the conductive connector, when contacting the
counterpart 7, is also connected to ground.

[0038] This metallized surface also comprises some
zones or portions which are also in contact with the
ground connection of the PCB. The fact that the ground
connection of the PCB and the reflector have several
zones or portions in contact helps to distribute an ESD,
avoiding the PCB and their components being damaged.
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[0039] Figure 3 shows a detail view of the first face of
the PCB 2 before being assembled to the rest of the light-
ing device 1.

[0040] This firstface has several portions 21 which are
connected to ground and which are intended to contact
the metallized portions of the reflector 5, thus increasing
contact points and reducing the harmful consequences
of an ESD. Since there are many contact points between
the PCB and the reflector, the discharge has many short
paths to reach the ground level, and it does not become
a threaten for the electronic components of the PCB 2.
[0041] Figure 4 shows a detail of the connection be-
tween the printed circuit board 2, the heatsink 4 and the
reflector 5.

[0042] The reflector 5 comprises a counterpart 7, to
receive the conductive connector 6. This counterpart 7
is part of the reflector 5. In the embodiment shown in this
figure, the conductive connector 6 is a bolt, and the coun-
terpart 7 located in the reflector 5 is a nut. This nut 7 is
part of the reflector 5, created during the manufacturing
process of this reflector 5.

[0043] Figure 5 shows a lighting device 1 according to
the invention installed in an automotive vehicle 100.

Claims
1. Lighting device (1) comprising

a printed circuit board (2) comprising an elec-
tronic component (3) to be protected, the printed
circuit board (2) being connected to ground;

a heatsink (4) made out of an electrically con-
ductive material; and

an optical element (5) made at least partially of
an electrically conductive material;

wherein the printed circuit board (2), the heatsink (4)
and the optical element (5) are attached by a con-
ductive connector (6), the conductive material of the
optical element (5) and the heatsink (4) beingin elec-
trical contact with the conductive connector (6) and
the conductive material of the optical element being
in electrical contact with the ground connection of
the printed circuit board (2).

2. Lighting device (1) according to claim 1, wherein a
surface of the optical element (5) is metallized, this
metallized surface comprising the conductive mate-
rial of the optical element.

3. Lighting device (1) according to any of the preceding
claims, wherein each one of the printed circuit board
(2) and the heatsink (4) comprises a through hole to
receive the conductive connector (6).

4. Lighting device (1) according to any of the preceding
claims, wherein the electronic component (3) is a
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10.

semiconductor light source.

Lighting device (1) according to any of the preceding
claims, wherein the printed circuitboard (2) is located
between the heatsink (4) and the optical element (5).

Lighting device (1) according to any of the preceding
claims, wherein the optical element (5) comprises a
counterpart (7) for receiving the conductive connec-
tor (6).

Lighting device (1) according to claim 6, wherein the
counterpart (7) is part of the optical element (5).

Lighting device (1) according to any of claims 6 or
7, wherein the conductive connector (6) is a bolt and
the counterpart (7) is a nut.

Lighting device (1) according to any of the preceding
claims, wherein the optical element (5) is a reflector.

Lighting device (1) according to any of the preceding
claims, wherein the conductive material of the optical
element and the PCB are in electric contact in more
than one portion.
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