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(57) Abstract: The invention provides an electronic assembly for an automotive luminous device (10). The electronic assembly com-
prises a first group of light sources (1), a second group of light sources (2), a driver element (3) to control the operation of the light
sources (1, 2) and a mode selection circuit (5). The mode selection circuit (5) is configured to receive a mode selection control signal and
to provide an output signal with a control value which depends on the mode selection control signal. The driver element (3) comprises
a first input (31) configured to receive power supply, a second input (32) configured to receive the output signal of the mode selection
circuit and an output received by the first group of light sources (1) and by the second group of light sources (2), so that the operation
of the first group of light sources and of the second group of light sources is controlled by the output of the driver element (3). The first
group of light sources comprises a switch (12) controlled by the first control signal and the second group of light sources comprises
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ELECTRONIC ASSEMBLY AND AUTOMOTIVE LUMINOUS DEVICE

TECHNICAL FIELD

This invention belongs to the field of electronic assemblies comprised within the

automotive luminous devices, intended to provide luminous functions to the vehicles.

STATE OF THE ART

Automotive lighting market can be considered one of the most competitive ones and new
lighting functionalities are constantly required. Some customer trends include multifunction
luminous devices, where some of the lighting functions are designed to not be used at the

same time.

This concept needs to be implemented by a driver element. Known solutions confer this
driver element with the management of two simultaneous inputs for these functionalities,

which leads to excessive complexity and costs.

The present invention provides an alternative arrangement to provide a controlled lighting
function in an electronic assembly for an automotive luminous device of which at least two
luminous functions are controlled in a mutually exclusive way, where one function cannot

be activated at the same time as another one.

DESCRIPTION OF THE INVENTION

The invention provides an alternative solution for managing the current needs of the light
sources of an automotive luminous device by an electronic assembly for an automotive
luminous device, the electronic assembly comprising

a first group of light sources, intended to contribute to a first luminous function,

a second group of light sources, intended to perform a second luminous function,

a driver element configured to control the operation of the first group of light
sources and of the second group of light sources,

a mode selection circuit, configured to receive a mode selection control signal and
to provide an output signal with a control value which depends on the mode selection
control signal, wherein the mode selection control signal comprises at least one of a first
control signal and a second control signal,
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wherein the driver element comprises

a first input configured to receive power supply,

a second input configured to receive the output signal of the mode selection circuit,
and

an output which is received by the first group of light sources and by the second
group of light sources, so that the operation of the first group of light sources and of the
second group of light sources is controlled by the output of the driver element,
wherein the first group of light sources comprises a switch controlled by the first control
signal and the second group of light sources comprises a switch controlled by the second

control signal.

With such an arrangement, a single driver may be used to control the operation of two
different luminous functions, such as rear fog lamp-reverse lamp, direction indicator lamp-
rear position lamp, stop lamp-rear position lamp, etc. In fact, the pair of rear fog lamp and

reverse lamp is a typical example of mutually exclusive functions.

The power signal of the two different functionalities is fed to the driver, and a mode
selection control signal, which derives from one of the power signals, is fed to the mode
selection circuit, which comprises electronic components which uses the input of the
mode selection control signal to provide a different impedance value. The mode selection
control signal comprises at least one control signal, which is derived from the first or the
second power signals. In some cases, the mode selection control signal comprises only
one control signal, which is derived from the first power signal or from the second power
signal. In these cases, if the mode selection control signal is active (this means that the
power signal which produces the mode selection control signal is active and the other
power signal is not active, since the two power signals cannot be active at the same time),
the impedance of the mode selection circuit will be one which is suitable for the driver to
feed the light group which corresponds to the power signal which produces the mode
selection control signal. If the active power signal is the one which does not produce the
mode selection control signal, the mode selection control signal will be zero, and the
impedance of the mode selection circuit will be one which is suitable for the driver to feed
the other light group.

In different cases, where the mode selection control signal comprises two control signals,
each one being produced by one of the power signals, the mode selection circuit receives
two control signals, but may only receive one at the same time because, since each

control signal is produced by one power signal, and the two power signals cannot be
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received at the same time, only one of the control signals which be received by the mode
selection circuit. If the received signal is the first control signal, the impedance of the
mode selection circuit will be one which is suitable for the driver to feed the first light
group, and if the received signal is the second control signal, the impedance of the mode
selection circuit will be one which is suitable for the driver to feed the second light group.

In any case, a suitable output value is produced by the mode selection circuit, and this
output value is fed to the second input of the driver.

This output value is received and used by the driver to provide the suitable current value
for the active function. This current value is fed to both the first and the second light
groups but, since each light group also have their own control, due to the fact that each
light group receives its corresponding control signal which activates or deactivates the
corresponding light group, only the activated light group receives in fact the current value
from the light driver.

In some particular embodiments, the electronic assembly further comprises an input
protection circuit which

is configured to receive a first power signal and a second power signal;

comprises a first protection output connected to the first input of the driver element,
so that the input protection circuit controls the power received by the first input of the
driver element as a function of the first power signal and the second power signal; and

comprises a second protection output which receives one of the first and second
power signals and provides the mode selection signal.

Since this element receives the power signals, the input protection element provides a
power supply to the driver whenever any of them are active.

In some particular embodiments, the input protection circuit comprises a first circuit
element receiving the first power signal and a second circuit element receiving the second
power signal, wherein the output of the first circuit element and the output of the second
circuit element are electrically connected to the first protection output of the input

protection circuit.

The fact that the outputs of the circuit elements are connected is used to be consistent
with the two input signals corresponding to non-simultaneous lighting functions.
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In some particular embodiments, the input protection circuit comprises

a first diode arranged at the output of the first circuit element, the first diode being
directly connected to the first protection output;

a second diode arranged at the output of the second circuit element, the second
diode being directly connected to the first protection output; and

a third circuit element arranged between one of the first and second power signals
and the second protection output, the third circuit element comprising a third diode.

This arrangement of the first and second circuit elements, with their corresponding diodes,
is equivalent to the use of an OR logical door, which is a simple and reliable structure
which achieves the goal of this element. In fact, in alternative embodiments, a real OR
logical door may be used. The third circuit element is used from one of the power signals
to provide the mode selection control signal to the mode selection circuit. Since the mode
selection control signal has a much lower consumption than the driver-light source group,
the signal derived to the third circuit is much lower than the power signal output by the first
protection output.

In some particular embodiments, the mode selection circuit comprises a first resistor
group, a second resistor group and at least one switch element, in such a way that the
mode selection control signal is arranged to act on the switch element opening or closing
electric supply to the second resistor group, thus modifying the output signal value.

Just by having some groups of resistors and a simple switch, the mode selection circuit
may use the information provided by the control signals to send a particular output to the
driver, so that the driver may select the correct current to feed the active function.

In some particular embodiments, at least one of the first and the second resistor groups
comprises a BIN resistor and a thermal resistor.

In some particular embodiments, the mode selection control signal only comprises the
second control signal and the mode selection circuit only comprises one switch element,
so that the impedance of the mode selection circuit when the control signal other than the
mode selection signal is activated and when is not activated is the same.

A single mode selection signal is enough to manage the operation of the two resistor
groups: if the mode selection signal is received, the switched is activated (or deactivated)
and one of the resistor groups are incorporated into the circuit, so that the impedance
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when this mode selection signal is not activated is different from the case when this mode
selection signal is activated. As a consequence, the other selection signal (the one which
is not the mode selection signal) does not affect to the behaviour of this impedance, since,

in these embodiments, its signal is not received in the mode selection circuit.

In other particular embodiments, the mode selection circuit receives the two conirol
signals and comprises two switches. In these cases, the first resistor group is controlled
by a first switch and its activation by the first control signal causes the impedance to be
the one needed by the first group of light sources and the second resistor group is
controlled by a second swiitch and its activation by the second control signal causes the
impedance to be the one needed by the second group of light sources.

In some particular embodiments, the impedance of the mode selection circuit when the
mode selection signal is activated causes the output of the driver element to have a
current value which is higher than the current value when the mode selection signal is not

activated.

In these embodiments, the default current value is the lowest value of the two
functionalities to be controlled. Thus, the system is protected against an accidental fault,
which could set the current value to a high value. A high value may damage the light
sources intended to perform one of the luminous functions, which may not adapted to
such a high values.

In some particular embodiments, the driver is configured to provide a higher current value

in the output when the current value received in the second input is higher.

This way of managing the driver operation is valid for many existing drivers.

In some particular embodiments, the switch element is a transistor, such as a BJT or a
MOSFET.

In some particular embodiments, the first group of light sources and the second group of
light sources are arranged in parallel. In other embodiments, the first group of light

sources and the second group of light sources are arranged in series.

In some particular embodiments, the light sources are solid-state light sources.
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The term "solid state" refers to light emitted by solid-state electroluminescence, which
uses semiconductors to convert electricity into light. Compared to incandescent lighting,
solid state lighting creates visible light with reduced heat generation and less energy
dissipation. The typically small mass of a solid-state electronic 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 illumination device. Some examples of these types of lighting 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.

In a second inventive aspect, the invention provides an automotive luminous device
comprising

an electronic assembly according to the first inventive aspect, wherein the first
luminous function is the rear fog lamp and the second luminous function is the reversing
lamp; and

an optical element arranged to project the light emitted by the first group and the
second group of light sources.

The rear fog lamp and the reversing lamp are usually mutually exclusive, so that the body
control module does not send both activation control signals at the same time to the
lighting device. Hence, these two luminous functions are suitable for the present invention.
However, any other pair of suitable functions (which are not activated at the same time)
would also be appliable fo it

Unless otherwise defined, all terms (including technical and scientific terms) used herein
are to be interpreted as is customary in the art. It will be further understood 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.

In this text, the term “comprises” and its derivations (such as “comprising”, etc.) should not
be understood 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, efc.
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BRIEF DESCRIPTION OF THE DRAWINGS

To complete the description and in order to provide 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 a scheme of an electronic assembly according to the invention.

Figure 2 presents a particular embodiment of some elements of this electronic

arrangement.

Figure 3 presents a particular embodiment of some elements of this electronic

arrangement.

Figure 4 shows an automotive luminous device comprising an electronic assembly

according to the previous figures.

In these figures, the following reference numbers have been used:

1 First group of LEDs

10 Rearlamp

11 First LED

12 Switch of the first group of LEDs

2 Second group of LEDs

21 Second LED

22 Switch in the second group of LEDs
3 Driver element

31 First input of the driver element

32 Second input of the driver element
4 Input protection circuit

41 First circuit element

42 Second circuit element

43 First diode

44 Second diode

45 First output of the input protection circuit
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46 Third diode

47 Second output of the input protection circuit
48 Third circuit element

49 Third output of the input protection circuit

5 Mode selection circuit

51 First resistor group

52 Second resistor group

53 Switch element in the mode selection circuit
F1 First power signal

F2 Second power signal

100  Automotive vehicle

DETAILED DESCRIPTION OF THE INVENTION

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 embodiments can be provided in many alternate forms and
should not be construed as limited to the examples set forth herein.

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.

Figure 1 shows a scheme of an electronic assembly according to the invention.

In this figure, a driver element 3 is configured to control the operation of a first group of
LEDs 1 and a second group of LEDs 2. The first group of LEDs 1 is intended to perform a
reversing lamp function, while the second group of LEDs 2 is intended to perform a rear
fog lamp function.

The driver element 3 receives two inputs: a first input 31 coming from an input protection

circuit 4 and a second input 32 coming from a mode selection circuit 5.



10

15

20

25

30

35

WO 2023/118564 PCT/EP2022/087722
9

The input protection circuit 4 receives two power signals from the body control module of
the vehicle: a first control signal F1 which is activated when the body control module of the
vehicle requests the activation of the first group of LEDs 1 and a second power signal F2
which is activated when the body control module of the vehicle requests the activation of
the second group of LEDs 2. The input protection circuit 4 provides both the power supply
to the driver and the required control signal to the mode selection circuit 5 when any of
these two light functionalities are requested by the body control module. The power supply
is provided by the first protection output 45 and the control to the mode selection circuit is
provided by the second protection cutput 47.

The mode selection circuit 5, depending on the value of the received control signal from
the second protection output 47, called mode selection control signal, sends an output
value to the driver element 3. The driver element 3, using this control signal received from
the mode selection circuit 5, produces in turn a current value. This current value which is
output by the driver element 3 depends on the second input of the driver element 3,
provided by the mode selection circuit 5. The output current value of the driver element 3
is fed to both the first group of LEDs and to the second group of LEDs. However, since
each group of LEDs has its own control, to activate or deactivate it, only the active group
of LEDs will effectively receive the output signal of the driver element 3.

Figure 2 shows a scheme of an input protection circuit installed in a particular embodiment

of the invention.

The input protection circuit 4 comprises a first circuit element 41 receiving the first power
signal F1 and a second circuit element 42 receiving the second power signal F2. Each of
the output of the first circuit element and the output of the second circuit element
comprises a diode 43, 44, which is electrically connected to the first output 45 of the input
protection circuit. This arrangement is equivalent to the use of an OR logical door. When
any of these two power signals is received, the input protection circuit allows the power
supply to go to the driver.

Further, there is a third circuit element 48. This third circuit element 48 receives the
second power signal and produces the mode selection control signal in the second output
47 of the input protection circuit 4. The third circuit element is used from one of the power
signals to provide the mode selection control signal to the mode selection circuit. Since
the mode selection control signal has a much lower consumption than the driver-light
source group, the signal derived to the third circuit is much lower than the power signal
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output by the first protection output.

In this case, the mode selection circuit 5 receives the mode selection control signal, which
comes from the second output 47 of the input protection circuit by the interposition of a
control diode 46. This mode selection control signal is only produced when the input
protection circuit 4 receives the second power signal F2. Hence, if the requested function
is the first function, the mode selection circuit 5 will not receive the mode selection control
signal and will provide a first default output signal. If the requested function is the second
function, the mode selection circuit will receive the mode selection control signal and will

provide a second output signal, different from the first default output signal.

As a consequence, when the first function is requested, the driver will receive a power
supply from the first power signal F1 in the first input and a default output signal in the
second input. If it is the second function which is requested, the driver will receive a power
supply from the second power signal F2 in the first input and a modified output signal in
the second input.

With these two inputs (the power signal and the control signal), the driver is configured to
provide the corresponding output, which is adapted for the lighting function which has
been requested.

This output is carried to the two groups of light sources. However, as shown before, each
group has a switch, so that if a function has been requested, the light group corresponding
to the other light function is disabled. Hence, although the driver output is sent to both
groups of light sources, only the requested one receives the power supply to emit light.

The result of this electronic arrangement is that, with a single driver element 3, the
operation of two different light functionalities, the first group 1 and the second group 2, are
controlled.

Figure 3 presents a particular embodiment of this electronic arrangement.

Firstly, the mode selection circuit 5 comprises a first resistor group 51, a second resistor
group 52 and a switch element 53. The mode selection control signal received at the input
of the mode selection circuit 5 from the second output of the input protection circuit by the
intermediation of the control diode is arranged to act on this switch element 53. If no
signal is received in the input of the mode selection circuit, which comes from the second
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output 47 of the input protection circuit, the output of this mode selection circuit 5 provides
a first default value to the driver element 3, defined by the first resistor group 51. However,
when this mode selection control signal is received from the output 47, the switch element
closes the electric supply to the second resistor group 52, thus modifying the output signal
value. The impedance of the mode selection circuit when the second control signal is
activated causes the second input of the driver element to receive a higher current value.
Due to the driver element features, this makes the output of the driver element to have a
current value which is higher than the current value when the second control signal is not
activated. The particular embodiment shown in this figure only receives one control signal,
coming from the second output 47 of the input protection circuit. The received signal is
called mode selection signal. It is enough to receive only one of them, because, since
there is no possibility to receive both power signals at the same time, there are only two
possible “active” cases: activate the first luminous function or activate the second
luminous function. Hence, only two impedance configurations are needed: impedance
configuration for the first luminous function (which in this case is achieved when the
second control signal, which acts as the mode selection control signal, is not received)
and impedance configuration for the second luminous function (which is achieved when
the mode selection control signal is received). This effect may also be achieved by an

arrangement with the two signals and two switches, but it would involve more elements.

The first light group 1 has a plurality of LEDs 11 and a switch 12. This switch 12 is
connected to the input of the second control signal which comes from the second output
470f the input protection circuit, so that when the second control signal is received, the
switch 12 opens the circuit and the current from the driver is not received by the first LEDs
11.

The second light group 2 has a plurality of LEDs 21 and a switch 22. This switch 22 is
connected to the input of the first control signal which comes from the third output 49 of
the input protection circuit , so that when the first control signal is received, the switch 22
opens the circuit and the current from the driver is not received by the second LEDs 21.

In this figure, the first group of LEDs 1 and the second group of LEDs 2 are arranged in
parallel, although they can be arranged in series in different embodiments according to

the invention.

Figure 4 shows a rear automotive luminous device 10 comprising an electronic assembly

according to the previous figures and an optical element arranged to project the light
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emitted by the light sources. This is a rear lamp 10 and is installed in an automotive
vehicle 100. As seen in previous figures, the first luminous function is the rear fog lamp

and the second luminous function is the reversing lamp.
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CLAIMS

1.- Electronic assembly for an automotive luminous device (10), the electronic assembly
comprising

a first group of light sources (1)}, intended to contribute to a first luminous function;

a second group of light sources (2), intended to perform a second luminous
function;

a driver element (3) configured to control the operation of the first group of light
sources (1) and of the second group of light sources (2); and

a mode selection circuit (5), configured to receive a mode selection control signal
and to provide an output signal with a control value which depends on the mode selection
control signal, wherein the mode selection control signal comprises at least one of a first
control signal and a second control signal
wherein the driver element (3) comprises

a first input (31) configured to receive power supply;

a second input (32) configured to receive the output signal of the mode selection
circuit; and

an output which is received by the first group of light sources (1) and by the
second group of light sources (2), so that the operation of the first group of light sources
and of the second group of light sources is controlled by the output of the driver element
(3);
wherein the first group of light sources comprises a switch (12) controlled by the first
control signal and the second group of light sources comprises a switch (22) controlled by
the second control signal.

2.- Electronic assembly according to claim 1, further comprising an input protection circuit
(4) which

is configured to receive a first power signal (F1) and a second power signal (F2);

comprises a first protection output (45) connected to the first input (31) of the driver
element (3}, so that the input protection circuit (4) controls the power received by the first
input (31) of the driver element as a function of the first power signal (F1) and the second
power signal (F2); and

comprises a second protection output (47) which receives one of the first and
second power signals and provides the mode selection signal.

3.- Electronic assembly according to claim 2, wherein the input protection circuit
comprises a first circuit element (41) receiving the first power signal (F1) and a second
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circuit element (42) receiving the second power signal (F2), wherein the output of the first
circuit element and the output of the second circuit element are electrically connected to
the first protection output of the input protection circuit.

4.- Electronic assembly according to claim 3, wherein the input protection circuit
comprises

a first diode (43) arranged at the output of the first circuit element, the first diode
being directly connected to the first protection output (45);

a second diode (44) arranged at the output of the second circuit element, the
second diode being directly connected to the first protection output (45); and

a third circuit element (48) arranged between one of the first and second power
signals and the second protection output (47), the third circuit element (48) comprising a
third diode (46).

5.- Electronic assembly according to any of the preceding claims, wherein the mode
selection circuit (5) comprises a first resistor group (51), a second resistor group (52) and
at least one switch element {(53), in such a way that the mode selection control signal is
arranged to act on the switch element (53) opening or closing electric supply to the
second resistor group, thus modifying the output signal value.

6.- Electronic assembly according to claim 4, wherein at least one of the first (51) and the
second (52) resistor groups comprises a BIN resistor and a thermal resistor.

7.- Electronic assembly according to any of claims 5 or 6, wherein the mode selection
control signal only comprises the second control signal and the mode selection circuit only
comprises one switch element, so that the impedance of the mode selection circuit when
the first control signal is activated and when the first control signal is not activated is the

same.

8.- Electronic assembly according to claim 7, wherein the impedance of the mode
selection circuit when the second control signal is activated causes the output of the driver
element to have a current value which is higher than the current value when the second

control signal is not activated.

9.- Electronic assembly according to any of the preceding claims, wherein the driver is
configured to provide a higher current value in the output when the current value received

in the second input is higher.
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10.- Electronic assembly according to any of claims 5 to 9, wherein the switch element
(53) is a BJT or a MOSFET.

11.- Electronic assembly according to any of the preceding claims, wherein first group of
light sources (1) and second group of light sources (2) are arranged in parallel.

12.- Electronic assembly according to any of claims 1 to 10, wherein first group of light
sources (1) and second group of light sources (2) are arranged in series.

13.- Electronic assembly according to any of the preceding claims, wherein the light

sources are solid-state light sources.

14.- Automotive luminous device (10) comprising

an electronic assembly according to any of the preceding claims, wherein the first
luminous function is the rear fog lamp and the second luminous function is the reversing
lamp; and

an optical element arranged to project the light emitted by the first group and the
second group of light sources.
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