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(54) AUTOMOTIVE LIGHTING DEVICE WITH A CARD EDGE CONNECTOR

(57) The invention provides an automotive lighting
structure comprising a housing (1), an electronic sub-
strate (2) with an edge protrusion (3) and a light source
(4) arranged in the electronic circuit of the electronic sub-
strate (2). It further comprises a carrier part (5) and a
card edge female connector (6) housed in a connector
zone of the carrier part (5). The carrier part (5) comprises

attaching means (7) configured to attach the carrier part
(5) to the housing (1), and also comprises a guide ele-
ment (9) which protrudes from the opening (8) of the con-
nector zone in the same direction as the insertion direc-
tion, the guide element (9) being configured to guide the
edge protrusion (3) of the electronic substrate towards
the connector zone.
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Description

TECHNICAL FIELD

[0001] This invention is related to the field of automo-
tive lighting devices, and more particularly, to the electric
connections between elements comprised therein.

STATE OF THE ART

[0002] Automotive lighting devices require an increas-
ing amount of electric connections, which are intended
to provide control and power supply to the light sources
contained therein.
[0003] These electric connections are usually man-
aged in harness of wires coming from the control unit.
This harness usually ends in a connector which in turn
couples with the local connector in the device.
[0004] There is a specific type of connectors known as
"card-edge" connectors. These connectors comprise a
female element configured for receiving a protrusion el-
ement of a printed circuit board. This protrusion element
comprises the electrical connections of the board, while
the female element contains the corresponding connec-
tions which will be transformed into the wire harnesses
to be arranged along the vehicle.
[0005] Since the connection of the printed circuit board
into the card-edge connector is usually done manually,
a correct connection must be ensured. To achieve this
aim, the lighting device housings provide a guide to guide
the protrusion towards their final position in the correct
orientation, together with retaining means to keep the
connector in place, thus avoiding accidental detach-
ments.
[0006] This configuration presents some drawbacks.
Firstly, the guide is provided for a specific design of a
lighting device. A slight design change may render this
guide useless, since the guide may only be used under
very specific conditions. So the guide has to be redesign
specifically for each lighting device.
[0007] Further, as the guide is integrally moulded with
the housing, its orientation is constrained by the de-
moulding axis of the housing. It is therefore difficult, to
adapt the orientation of the guide. Since the orientation
of the printed circuit board depends on the orientation of
the guide, it is thus difficult to adapt the orientation of the
printed circuit board in the housing. Yet, some lighting
devices require a specific orientation of the printed circuit
board. And, it is also desirable to be able to customized
the orientation of the connection according to customer
requests.
[0008] It is therefore desired to find an alternative so-
lution to the attachment of a card-edge protrusion into a
card-edge connector which may overcome the afore-
mentioned problems.

SUMMARY OF THE INVENTION

[0009] The invention provides a solution for this prob-
lem by an automotive lighting device. This automotive
lighting device comprises:

a housing;
an electronic substrate comprising an electronic cir-
cuit and an edge protrusion comprising electric con-
nection tracks;
a light source arranged in the electronic circuit of the
electronic substrate the automotive lighting structure
being characterized in that it further comprises a car-
rier part and a card edge female connector, the card
edge female connector having an insertion direction,
wherein:

the carrier part comprises attaching means con-
figured to attach the carrier part to the housing;
the carrier part comprises a connector zone
where the card edge female connector is
housed, the connector zone comprising an
opening configured to receive the edge protru-
sion; and
the carrier part comprises a guide element which
protrudes from the opening of the connector
zone in the same direction as the insertion di-
rection, the guide element being configured to
guide the edge protrusion of the electronic sub-
strate towards the connector zone.

[0010] A separate carrier part which houses the female
connector provides several advantages. First one is pro-
tection of the edge protrusion: the edge protrusion is pro-
tected by the guide element of the carrier part, so that it
is safe while being introduced in the carrier part. Second
one is the protection of the female connector: since the
correct insertion direction is provided by these guides,
the edge protrusion reaches the female connector in the
right direction, so that the integrity of this female connec-
tor is preserved. Further, the carrier part is a different
element from the housing and houses the female con-
nector. The guiding element is not fixed to the housing,
the orientation direction may be chosen when designing
this part and its coupling to the housing. This provides
more freedom to the arrangement of the elements inside
the lighting device.
[0011] In some particular embodiments, the housing
comprises securing means configured to cooperate with
the attaching means in order to attach the carrier part to
the housing.
[0012] As said before, the carrier part is a separate
part from the housing, and is attached thereof by its at-
taching means.
[0013] These attaching means may be directly con-
nected to the housing, since it is enough that the attaching
means finds a counterpart in a fixed part, such as the
housing, to be successfully provided.
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[0014] However, in other cases, the housing compris-
es securing means which actively cooperate with the at-
taching means of the carrier part.
[0015] In some particular embodiments, the securing
means protrude from the housing in a protrusion direction
and the protrusion direction is different from the insertion
direction. In particular embodiments, the protrusion di-
rection forms an angle between 1º and 30º with respect
to the insertion direction.
[0016] Then, the electronic substrate can be oriented
along the insertion direction, and thus have an orientation
which is different from the protrusion direction. The ori-
entation of the electronic substrate and of the light source
can thus be chosen independently from the orientation
of the securing means.
[0017] This design is enabled by the carrier part. In-
deed, as the securing means is integrally moulded with
the housing, the protrusion direction is determined by the
moulding process. The protrusion direction of the secur-
ing means has to follow the demoulding axis of the hous-
ing so that the securing means can be easily demoulded.
Without the carrier part, the insertion direction would nec-
essarily be the protrusion direction, and it would be de-
termined by the demoulding axis. According to the inven-
tion, the carrier part can be adapted so that once it is
attached to the housing, the insertion direction is different
from the protrusion direction. In particular, the way the
carrier part is attached to the securing means can deter-
mined the insertion direction.
[0018] There are different ways to implement this con-
cept.
[0019] In some particular embodiments, the securing
means and the attaching means are configured to coop-
erate as a snap fit connection.
[0020] A snap fit connection comprises two elements
which accept the joint but prevent the separation, due to
an elastic slope element which deforms to allow insertion
and a stop element which avoids separation.
[0021] In some particular embodiments,

the securing means comprises a first securing pro-
trusion and a second securing protrusion;
the attaching means comprises a first attaching leg
and a second attaching leg;
the first securing protrusion comprises a first hole
intended to receive the snap fit connection of the first
attaching means;
the second securing protrusion comprises a second
hole intended to receive the snap fit connection of
the second attaching means, and
the perpendicular projection of the centre of the first
hole over the second securing protrusion does not
cross the centre of the second hole.

[0022] This arrangement of holes for the snap fit con-
nection is one of the options to achieve an insertion di-
rection which is different from the protrusion direction.
Only by adjusting the position of the holes in securing

protrusion, the positioning of the carrier part relative to
the securing means is different, and it is thus possible to
achieve a different insertion direction than the protrusion
direction.
[0023] Moreover, with this adjustment of positioning of
the holes, the orientation of the insertion direction relative
to the protrusion direction can be selected and changed
from one lighting device to another. Indeed, for two dif-
ferent lighting devices, the modification of the moulding
process of the housing is very slight. Only the position of
the hole on the securing protrusion is modified, but the
demoulding axis can remain the same, and can be de-
termined by the demoulding axis of the housing. It is thus
possible to easily adapt each lighting device to obtain the
wanted insertion direction.
[0024] In some particular embodiments, the portion of
the housing comprised between the first securing protru-
sion and the second securing protrusion comprises an
abutment intended to receive a zone of the carrier part.
For example, this abutment also forms a protrusion from
the housing, in the direction of the carrier part.
[0025] In particular, the housing is moulded in a single
part, meaning that the abutment is integrally moulded
with the rest of the housing. The stability of the carrier
part is thus improved. Since the carrier part is tilted with
respect to the protrusion direction, this abutment pro-
vides a support for the advanced portion of the carrier
part, thus providing a way of securely inserting the carrier
part into the attaching means.
[0026] In some particular embodiments, the guide el-
ement comprises bevelled ends.
[0027] These bevelled ends are oriented for protecting
the edge protrusion when being inserted in the guide el-
ement.
[0028] In some particular embodiments, the edge pro-
trusion of the electronic substrate comprises a first me-
chanic connector and the carrier part comprises a second
mechanic connector configured to cooperate with the first
mechanic connection for the retention of the edge pro-
trusion, wherein the first mechanic connector and the
second mechanic connector comprises one of notches
and protrusions.
[0029] This notch-protrusion system is used to retain
the edge protrusion in the correct position inside the fe-
male connector, thus ensuring the electric connection
between these two elements.
[0030] In some particular embodiments, the electronic
substrate is a printed circuit board.
[0031] This invention is particularly adapted to the use
of printed circuit boards, which have edge connections
for card edge female connectors.
[0032] In some particular embodiments, the light
source is a solid-state light source, such as a light emitting
diode.
[0033] The term "solid state" refers to light emitted by
solid-state electroluminescence, which uses semicon-
ductors to convert electricity into light. Compared to in-
candescent lighting, solid state lighting creates visible
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light with reduced heat generation and less energy dis-
sipation. The typically small mass of a solid-state elec-
tronic lighting device provides for greater resistance to
shock and vibration compared to brittle glass tubes/bulbs
and long, thin filament wires. They also eliminate filament
evaporation, potentially increasing the lifespan of the il-
lumination device. Some examples of these types of light-
ing comprise semiconductor light-emitting diodes
(LEDs), organic light-emitting diodes (OLED), or polymer
light-emitting diodes (PLED) as sources of illumination
rather than electrical filaments, plasma or gas.
[0034] The lighting device may be a headlamp or a
rearlamp, although this invention could also be imple-
mented in a lighting module comprised in one of them.
[0035] Unless otherwise defined, all terms (including
technical and scientific terms) used herein are to be in-
terpreted as is customary in the art. It will be further un-
derstood that terms in common usage should also be
interpreted as is customary in the relevant art and not in
an idealised or overly formal sense unless expressly so
defined herein.
[0036] In this text, the term "comprises" and its deriva-
tions (such as "comprising", etc.) should not be under-
stood in an excluding sense, that is, these terms should
not be interpreted as excluding the possibility that what
is described and defined may include further elements,
steps, etc.

BRIEF LIST OF DRAWINGS AND REFERENCE NUM-
BERS

[0037] To complete 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 some elements of a first embodiment
of an automotive lighting device according to the in-
vention.

Figure 2 shows a different embodiment of some parts
of a lighting device according to the invention.

Figure 3 shows some parts of a third embodiment of
a lighting device according to the invention.

Figure 4 provides a top view of the connection be-
tween the edge protrusion of the printed circuit board
and the carrier part in an embodiment of a lighting
device according to the invention.

Figure 5 shows a general perspective view of an au-
tomotive lighting device according to the invention,
installed in an automotive vehicle.

[0038] In these figures, the following reference num-
bers have been used:

1 Housing
2 PCB
3 Edge protrusion
4 LED
5 Carrier part
6 Card edge female connector
7 Attaching means
8 Opening
9 Guide element
10 Automotive lighting device
11 Securing means
12 Additional support element
13 First mechanic connector
14 Second mechanic connector
15 Reflector
16 First hole of the securing protrusion
17 Second hole of the securing protrusion
18 Conductive tracks
100 Automotive vehicle

DETAILED DESCRIPTION OF THE INVENTION

[0039] The example embodiments are described in
sufficient detail to enable those of ordinary skill in the art
to embody and implement the systems and processes
herein described. It is important to understand that em-
bodiments can be provided in many alternate forms and
should not be construed as limited to the examples set
forth herein.
[0040] Accordingly, while embodiment can be modified
in various ways and take on various alternative forms,
specific embodiments thereof are shown in the drawings
and described in detail below as examples. There is no
intent to limit to the particular forms disclosed. On the
contrary, all modifications, equivalents, and alternatives
falling within the scope of the appended claims should
be included. Elements of the example embodiments are
consistently denoted by the same reference numerals
throughout the drawings and detailed description where
appropriate.
[0041] Figure 1 shows some elements of a first em-
bodiment of an automotive lighting device according to
the invention.
[0042] In this figure, a housing 1 is presented to house
all the elements which are described below. This housing
1 comprises some securing protrusions 11.
[0043] A carrier part 5 is coupled to these securing pro-
trusions 11 by means of attaching legs 7. These attaching
legs 7 are especially configured to provide a snap fit con-
nection with the securing protrusions 11, thus creating
an easy and secure way of placing the carrier part 5 in a
specific location of the housing 1.
[0044] This carrier part 5 comprises a connector zone,
which is a hollow zone where a card edge female con-
nector 6 is housed. This card edge female connector 6
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provides the electric connection from the vehicle main
power supply. This card edge female connector 6 com-
prises a plurality of electric connection tracks which are
intended to be electrically connected with the connection
tracks of an edge protrusion.
[0045] This edge protrusion which matches with the
card edge female connector 6 is part of a printed circuit
board 2. This printed circuit board 2 comprises an elec-
tronic circuit with a LED 4, and a reflector 15 which is
especially adapted to project the light emitted by the LED
4. However, in different embodiments, the printed circuit
board 2 may comprise any type of lighting arrangement.
The printed circuit board 2 is intended to be electrically
fed via the card edge female connector 6. To do so, the
edge protrusion 3 of the printed circuit board 2, which
comprises the electric connection tracks, as seen in Fig-
ure 4, is inserted in the card edge female connector 6,
so that the electric connection tracks of the edge protru-
sion 3 and the electric connection tracks of the card edge
female connector 6 make contact. With this connection,
power supply is carried to the electric circuit of the printed
circuit board 2 so that the LED 4 receives electric power
to emit light.
[0046] This insertion is performed in an insertion direc-
tion (which in this case is horizontal, from the left of the
image to the right). For a better protection of this connec-
tion, the carrier part 5 comprises a guide 9 which pro-
trudes from an opening 8 which opens the connector
zone to the exterior. This guide 9 is oriented in this inser-
tion direction, to ensure that the printed circuit board 2
reaches the card edge female connector 6 in the correct
orientation. The ends of the guide 9 are bevelled for a
more secure insertion, helping the printed circuit board
2 to enter the guide 9 safely.
[0047] Hence, the insertion direction of the printed cir-
cuit board 2 with respect to the housing 1 is defined by
the orientation of the card edge female connector 6 with
respect to the housing 1. This orientation is provided by
the orientation that the carrier part 5 confers to this card
edge female connector 6, since this connector 6 is
housed in the connector zone of the carrier part 5. If the
carrier part 5 is moved, the female connector 6 is moved.
If the carrier part 5 rotates, the female connector 6 ro-
tates.
[0048] Hence, a rotation in the carrier part 5 would af-
fect to the orientation of the insertion direction.
[0049] This rotation may be desired by the designer
because the lighting device can be rotated but the light
emission direction should be maintained in the same di-
rection (since the direction of the light emission is pro-
vided by the regulations, while the orientation of a lighting
device may be defined by the car manufacturer).
[0050] Without the carrier part 5 of the invention, this
orientation modification would require a complete re-de-
sign of the lighting device.
[0051] However, due to the presence of the carrier part
5, a modification in the orientation of the printed circuit
board 2 with respect to the housing 1 can be made without

a substantial re-design.
[0052] Figure 2 shows some parts of a second embod-
iment of a lighting device according to the invention. This
second embodiment is similar to the first embodiment
shown in Figure 1, but in this case, the housing has been
slightly modified to achieve the aforementioned orienta-
tion change. This orientation change is performed by the
modification of the securing protrusions 11. The different
angle of the protrusions 11 provides a different angulation
reference for the rest of the system, which remains un-
changed. The carrier part 5 is inserted in the securing
protrusions 11 in the same way as in figure 11, and the
rest of the elements (printed circuit board, LED,...) are
the same as in the previous figure.
[0053] This is an easy and quick way of modifying the
relative orientation of the light emission direction with re-
spect to the housing. However, in some cases, this option
may be difficult to demould.
[0054] Figure 3 shows some parts of a third embodi-
ment of a lighting device according to the invention. In
this embodiment, the change in the orientation of the card
edge female connector 6 is achieved by a slight modifi-
cation in the position of the holes of the securing protru-
sions 11. Further, an additional support element 12 form-
ing an abutment is integrated in the moulding process of
the housing.
[0055] This additional support element 12 is used in
conjunction with this different location of the holes in each
of the securing protrusions 11. As may be seen in this
figure, the securing means 11 comprises a first securing
protrusion 11a and a second securing protrusion 11b.
The attaching means 7 comprises in turn a first attaching
leg 7a and a second attaching leg 7b. The first securing
protrusion 11a comprises a first hole 16 intended to re-
ceive the snap fit connection of the first attaching leg 7a.
The second securing protrusion comprises a second hole
17 intended to receive the snap fit connection of the sec-
ond attaching leg 7b. However, the perpendicular pro-
jection of the centre of the first hole 16 over the second
securing protrusion 11b does not cross the centre of the
second hole 17. This bias has the effect of tilting the car-
rier part 5 without modifying the protrusion direction, mak-
ing this embodiment as easy to demould as the embod-
iment of Figure 1, but with the result of an angle α of the
printed circuit board with respect to these securing pro-
trusions 11.
[0056] Figure 4 provides a top view of the connection
between the edge protrusion 3 of the printed circuit board
2 and the carrier part 5.
[0057] As seen in this figure, the edge protrusion 3 of
the printed circuit board 2 comprises two notches 13 and
the carrier part 5 comprises two protrusions 14, config-
ured to cooperate with the notches 13 for the retention
of the edge protrusion 3. The edge protrusion 3 compris-
ing the conductive tracks 18 abuts against the back por-
tion of the female card edge connector 6.
[0058] Figure 5 shows a general perspective view of
an automotive lighting device 10 according to the inven-
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tion, installed in an automotive vehicle 100.

Claims

1. An automotive lighting device (10) comprising

a housing (1);
an electronic substrate (2) comprising an elec-
tronic circuit and an edge protrusion (3) com-
prising electric connection tracks;
a light source (4) arranged in the electronic cir-
cuit of the electronic substrate (2); the automo-
tive lighting structure being characterized in
that it further comprises a carrier part (5) and a
card edge female connector (6), the card edge
female connector (6) having an insertion direc-
tion, wherein:

the carrier part (5) comprises attaching
means (7) configured to attach the carrier
part (5) to the housing (1);
the carrier part (5) comprises a connector
zone where the card edge female connector
(6) is housed, the connector zone compris-
ing an opening (8) configured to receive the
edge protrusion (3); and
the carrier part (5) comprises a guide ele-
ment (9) which protrudes from the opening
(8) of the connector zone in the same direc-
tion as the insertion direction, the guide el-
ement (9) being configured to guide the
edge protrusion (3) of the electronic sub-
strate towards the connector zone.

2. Automotive lighting device (10) according to claim
1, wherein the housing comprises securing means
(11) configured to cooperate with the attaching
means (7) in order to attach the carrier part to the
housing.

3. Automotive lighting device (10) according to claim
2, wherein the securing means (11) protrude from
the housing in a protrusion direction and wherein the
protrusion direction is different from the insertion di-
rection.

4. Automotive lighting device (10) according to claim
3, wherein the protrusion direction forms an angle
between 1º and 30º with respect to the insertion
direction.

5. Automotive lighting device (10) according to any of
claims 3to 4, wherein the securing means (11) and
the attaching means (7) are configured to cooperate
as a snap fit connection.

6. Automotive lighting device (10) according to claim

5, wherein

the securing means (11) comprises a first se-
curing protrusion and a second securing protru-
sion;
the attaching means (7) comprises a first attach-
ing leg and a second attaching leg;
the first securing protrusion comprises a first
hole intended to receive the snap fit connection
of the first attaching means;
the second securing protrusion comprises a
second hole intended to receive the snap fit con-
nection of the second attaching means, and
the perpendicular projection of the centre of the
first hole over the second securing protrusion
does not cross the centre of the second hole.

7. Automotive lighting device (10) according to claim
6, wherein the portion of the housing comprised be-
tween the first securing protrusion and the second
securing protrusion comprises an abutment (12) in-
tended to receive a zone of the carrier part (5).

8. Automotive lighting device (10) according to any of
the preceding claims, wherein the guide element (9)
comprises bevelled ends.

9. Automotive lighting device (10) according to any of
the preceding claims, wherein the edge protrusion
(3) of the electronic substrate (2) comprises a first
mechanic connector (13) and the carrier part (5)
comprises a second mechanic connector (14) con-
figured to cooperate with the first mechanic connec-
tion (13) for the retention of the edge protrusion (3),
wherein the first mechanic connector (13) and the
second mechanic connector (14) comprises one of
notches and protrusions.

10. Automotive lighting device (10) according to any of
the preceding claims, wherein the electronic sub-
strate (2) is a printed circuit board.

11. Automotive lighting device (10) according to any of
the preceding claims, wherein the light source (4) is
a solid-state light source, such as a light emitting
diode.
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