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(54) AUTOMOTIVE LUMINOUS DEVICE

(57) The invention provides an automotive luminous
device (10) for an automotive vehicle. It comprises a plu-
rality of light branch groups (2) and a driver element (7).
Each light branch group contains a plurality of light
branches (3) connected in parallel. Each light branch (3)
comprising a plurality of light units (11, 12, 13) being con-
nected in series. The driver element (7) comprises a plu-
rality of control inputs (8), wherein each control input is
connected to each one of the group outputs (5). Each

first light unit (11) comprises an input connected to the
power supply (1) and an output connected to the at least
one intermediate light unit (12) and to the outputs of the
first light units (11) of the same light branch group. Each
last light unit (13) comprises an input and an output,
wherein the input is connected to the output of one inter-
mediate light unit (12) and to the inputs of the last light
units of the same light branch group and an output con-
nected to the corresponding group output (5).
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Description

TECHNICAL FIELD

[0001] This invention is related to the field of automo-
tive luminous devices which are controlled to provide lu-
minous (signalling and/or lighting) functionalities.

STATE OF THE ART

[0002] Automotive luminous devices are designed to
perform different functionalities. To do so, the luminous
device comprises different lighting modules, each of
them being in charge of one of the luminous functions.
[0003] These luminous functions are often provided by
an arrangement of solid-state light sources. These types
of light sources have proven to be efficient and powerful
enough to fulfil the regulations, but have some issues
with temperature. For those lights sources which are
turned on, it is necessary to adapt the current and voltage
of the battery or body controllers to the expected per-
formance so as to maintain performance in the all the
ranges of lifetime temperatures.
[0004] Further, the manufacturers’ requirements are in
constant evolution. In some scenarios, a luminous func-
tion is intended to be carried out by a relatively high
number of light sources, but with a relatively low number
of animation segments (or even without them). In these
cases, the absence of active elements reduces the final
cost of the device but, at the same time, a control of the
current in the light sources is needed to avoid overheat-
ing.
[0005] However, due to the increasing number of light
sources, a high number of control devices, such as driv-
ers, is needed. These drivers are expensive and usually
involve complex diagnosis algorithms and information
which is not always needed in the normal operation of a
lighting device.
[0006] A solution for this problem is therefore sought.

DESCRIPTION OF THE INVENTION

[0007] The invention provides a solution for the light
source control while keeping the number of drivers low
by means of an automotive luminous device for an auto-
motive vehicle, the luminous device comprising

- a power supply;
- a plurality of light branch groups, each light branch

group comprising a group input, a group output and
a plurality of light branches, each light branch in a
group being connected between a respective group
input of the group and a respective group output of
the group, each light branch comprising a plurality
of light units being connected in series; and

- a driver element comprising a plurality of control in-
puts, wherein each control input is connected to a
single corresponding group output, either directly or

by the interposition of a group resistor;

wherein

- each plurality of light units consists of a first light unit,
a last light unit, and a series arrangement of at least
one intermediate light unit;

- each light branch in the light branch group compris-
ing a same number of light sources;

- each light unit comprises a series arrangement of a
solid-state light source connected between said light
unit’s respective light unit input and said light unit’s
respective light unit output, so that the light source
emits light when current is flowing from the light unit
input to the light unit output;

- each first light unit comprises a first input connected
to the power supply and a first output connected to
the at least one intermediate light unit and to the
outputs of the first light units of the same light branch
group;

- each intermediate light unit comprises a second in-
put and as second output, a second input and as
second output, the first output of the first light unit of
the same branch being connected to the second in-
put of one intermediate light unit;

- each last light unit comprises a third input and a third
output, the third input being connected both to a sec-
ond output of one intermediate light unit of the same
light branch group and to the third inputs of the last
light units of the same light branch group, and the
third output being connected to the corresponding
group output;

- the driver element being configured to individually
control the current flowing through each of the control
inputs.

[0008] The term "solid state" light source refers to a
light source emitting light by solid-state electrolumines-
cence, 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 luminous 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 in-
creasing the life span of the illumination device. Some
examples of these types of lighting comprise semicon-
ductor 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.
[0009] In the present invention, within a group, every
branch contains the same number of light units. But in a
different group, the number of light units may be different.
Hence, in each group, the number of light units per branch
is the same, so that the number of intermediate light units
is also the same. For example, in the first light branch
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group, all the light branches comprise three light units,
but in the second light branch group, the light branches
may comprise four light units. The fact is that, within the
same light branch group, all the light branches contain
the same number of light units, although this number may
differ from the number of light units per branch of a dif-
ferent light branch group.
[0010] By a series arrangement of at least one elec-
tronic component, it is meant that said components are
connected in a daisy chain, with an input of the arrange-
ment being connected to an input of a first component,
an output of the arrangement being connected to an out-
put of a last component, and, when there are more than
one component, at least one intermediate component
having its input connected to the output of the previous
component.
[0011] In the invention, the light units of a given light
branch group are connected in a matrix arrangement,
with a same number on light units per light branch, said
light units being connected in a daisy chain in the light
branch; an input of the light branch group being connect-
ed to an input of all first light units of the group, forming
a first row of light units having all their inputs connected
together in a first row input and having all their outputs
connected together in a first row output; an output of the
light branch group being connected to an output of a last
light unit forming a last row of light units having all their
inputs connected together in a last row input and having
all their outputs connected together in a last row output;
and at least one intermediate row of intermediate light
sources having all their inputs connected together in a
intermediate row input, and having all their outputs con-
nected together in a intermediate row output, wherein
each row’s input is connected to the previous row’s out-
put.
[0012] Provided this condition, the connection feature
requires that each output of a light unit is connected, not
only to the input of the next light unit of the same branch,
but also with the output of the corresponding light unit of
the rest of the branches of the same group: if the invention
provides a first light branch group of four branches, with
three light sources per branch, the output of the first light
unit of the first branch is connected, not only to the second
light unit of the first branch, but to the output of the first
light unit of the other three branches of the same group.
And successively with the rest of the light units. Hence,
a matrix connection between all the light units of the same
light branch group is achieved.
[0013] This device is specially adapted to include a
high number of light units per function, since it is designed
to manage the operation of matrixes of LEDs with a single
control input of the driver. Hence, for example, a matrix
of five branches and three light sources per branch is
controlled by a single control input. Hence, the 15 LEDs
may be turned on or off at the same time, but this is often
advantageous if no animation is required (for example,
in some static functions as position light or stop light).
[0014] Further, in these applications, the need of diag-

nosis is reduced, since there is no need to identify a single
failure of a light source, since the rest of the LEDs com-
pensate the total flux and there is no need to turn off the
function. Only global short circuit is relevant, and this may
be identified internally by the driver element.
[0015] In some particular embodiments, each light unit
comprises a solid-state light source and a compensation
resistor.
[0016] An individual compensation resistor for each
solid-state light source is advantageous since it allows a
compensation for a local temperature increase that would
involve a different operation due to the relation between
temperature, flux and needed current. The individual re-
sistor allows to absorb the excess of power so that op-
eration is compensated despite different local tempera-
tures.
[0017] In some particular embodiments, each light unit
consists of a solid-state light source and each control
input is connected to each one of the group outputs by
the interposition of a group resistor.
[0018] A global group resistor is also advantageous,
since it provides compensation and reduces the power
consumed by the driver element.
[0019] In some particular embodiments, the driver el-
ement is configured to operate as a current sink regulator.
[0020] The driver element may be located downstream
of the solid-state light sources, so that it absorbs the volt-
age which is not consumed by the light branch groups.
[0021] In some particular embodiments, at least two
light branch groups contribute for the same lighting func-
tion. This means that, when mounted on a vehicle and
when the driver elements lets current flow through them,
the light branch groups emit light contributing to the ful-
filment of an automotive signalling function.
[0022] This invention may also be used for animations:
instead of performing each bit of information by a single
light source, each bit of information may be performed
by a light branch group.
[0023] In some particular embodiments, the device
comprises more than ten light branches in total.
[0024] This number is relevant, since if each branch
was controlled individually, for more than ten branches,
more than one driver should be used. However, this is
not the case of the present invention, where branches
are grouped in branches groups, and each group (that
may contain three, four, five or even ten branches) only
requires one control input. A number of driver elements
necessary for driving a given number of light branches
is therefore greatly reduced, hence reducing the costs of
a complex automotive luminous device.
[0025] In some particular embodiments, each light
branch has the same number of light units and each
branch has at least three light units.
[0026] In the present invention, within a group, every
branch contains the same number of light units. But in a
different group, the number of light units may be different.
Where each branch of the device has the same number
of light units, control is improved and power dissipation
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in the driver is uniform across the different control inputs.
[0027] In some particular embodiments the solid-state
light sources are configured to perform more than one
different lighting functionality and the functionalities com-
prise at least two of daily running light, position light, stop
light, tail light or direction indicator.
[0028] 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.
[0029] 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 DESCRIPTION OF THE DRAWINGS

[0030] 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 a general electric scheme of a portion
of an automotive luminous device according to the
invention.
Figure 2 shows a general electric scheme of a portion
of different embodiment of an automotive luminous
device according to the invention.

[0031] Elements of the example embodiments are con-
sistently denoted by the same reference numerals
throughout the drawings and detailed description where
appropriate:

1 Power supply
2 Branch group
3 Light branch
4 Group input
5 Group output
6 LED, light emitting diode
7 Driver element
8 Control input
9 Group resistor
10 Headlamp
11 First LED unit
12 Second LED unit
13 Third LED unit
14 Compensation resistor

DETAILED DESCRIPTION OF THE INVENTION

[0032] 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.
[0033] 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.
[0034] Figure 1 shows a general electric scheme of a
portion of an automotive luminous device according to
the invention. This portion comprises a power supply 1,
four light branch groups 2 and a driver element 7.
[0035] Each light branch group 2 contains a different
number of light branches 3, but in any case, all of the
light branches 3 of the same light branch group 2 are
connected in parallel between a corresponding group in-
put 4 and a corresponding group output 5.
[0036] In this case, the first light branch group contains
six light branches 3, the second light branch group con-
tains three light branches 3, the third light branch group
contains seven branches 3 and the fourth light branch
group contains five light branches 3.
[0037] Each light branch 3 comprises a plurality of LED
units 11, 12, 13 being connected in series. In this case,
all the branches of this device contain three LED units
11, 12, 13. Each LED unit contains a LED (light emitting
diode) 6 and a compensation resistor 14. The resistance
value of the resistors 14 are chosen to cause a known
voltage drop in the resistor, since the resistor value is
much higher than the resistance values of the LEDs 6.
[0038] In the present invention, within a group, every
branch contains the same number of LED units. Further,
in the present embodiment, every branch of every group
contains the same number of LED units (in this case,
three). But in a different embodiment, for a different
group, the number of light units could be different. For
example, in the first light branch group, all the light
branches comprise three light units, but in the second
light branch group, in a different embodiment, the light
branches could comprise four light units. The fact is that,
within the same light branch group, all the light branches
contain the same number of light units, although this
number may differ from the number of light units per
branch of a different light branch group.
[0039] The driver element 7 comprises a plurality of
control inputs 8, wherein each control input is connected
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to a single corresponding group output 5. In this case,
this connection is direct, although in other cases, this
connection may be performed by the interposition of a
group resistor. Hence, the driver element 7 is configured
to operate as a current sink regulator.
[0040] The driver element 7 is configured to individually
control the current flowing through each of the control
inputs (8).
[0041] Hence, in this case, there are 24 light branches
in total, and only four control inputs 8 are needed to man-
age the operation of these 72 LED units.
[0042] The LED units 11, 12, 13 are connected in a
matrix way, as will be explained: each first LED unit 11
comprises an input connected to the power supply 1 and
an output connected to the second LED unit 12, but also
to the outputs of the first LED units 11 of the same light
branch group. Hence, in the case of the first light branch
group, the first LED unit of the first branch is connected
to the second LED unit of the first branch (since there is
a series connection within the branch) but also to the
outputs of the first LED units of the rest of the branches
of the first group.
[0043] This logic is repeated for each LED unit, and
can be repeated regardless the number of light units com-
prised in the branch, and regardless the number of
branches comprised in the group.
[0044] Finally, in the third LED unit 13, which also com-
prises an input and an output, the input is connected to
the output of the second LED unit 12 but also to the inputs
of the third LED units of the same light branch group. In
turn, the output of this first LED unit is connected to the
corresponding group output 5.
[0045] Provided this condition, the connection feature
requires that each output of a light unit is connected, not
only to the input of the next light unit of the same branch,
but also with the output of the corresponding light unit of
the rest of the branches of the same group: if the invention
provides a first light branch group of four branches, with
three light sources per branch, the output of the first light
unit of the first branch is connected, not only to the second
light unit of the first branch, but to the output of the first
light unit of the other three branches of the same group.
And successively with the rest of the light units. Hence,
a matrix connection between all the light units of the same
light branch group is achieved.
[0046] In this case, the four groups are intended to con-
tribute to the same lighting function, which is rear position
lamp. However, in other cases, each group may contrib-
ute to a different function, or a combination of both sce-
narios is also possible. The only limitation is provided by
the fact that the whole group is controlled as a single light
unit.
[0047] Figure 2 shows a general electric scheme of a
portion of different embodiment of an automotive lumi-
nous device according to the invention.
[0048] In this case, the only difference with respect to
the previous case is that in this case each LED unit only
contains a solid-state light source 6 and each control in-

put 8 is connected to a single corresponding group out-
puts by the interposition of a group resistor 9.
[0049] This solution is cheaper, although temperature
compensation is not as good as in the example of Figure
1.

Claims

1. Automotive luminous device (10) for an automotive
vehicle, the luminous device comprising

a power supply (1);
a plurality of light branch groups (2), each light
branch group comprising a group input, a group
output and a plurality of light branches (3), each
light branch in a group being connected between
a respective group input (4) of the group and a
respective group output (5) of the group, each
light branch (3) comprising a plurality of light
units (11, 12, 13) being connected in series; and
a driver element (7) comprising a plurality of con-
trol inputs (8), wherein each control input is con-
nected to a single corresponding group output
(5), either directly or by the interposition of a
group resistor (9);

wherein

each plurality of light units (3) consists of a first
light unit (11), a last light unit (13), and a series
arrangement of at least one intermediate light
unit (12);
each light branch (3) in the light branch group
comprising a same number of light sources;
each light unit comprises a series arrangement
of a solid-state light source (6) connected be-
tween said light unit’s respective light unit input
and said light unit’s respective light unit output,
so that the light source emits light when current
is flowing from the light unit input to the light unit
output;
each first light unit (11) comprises a first input
connected to the power supply (1) and a first
output connected to the at least one intermedi-
ate light unit (12) and to the outputs of the first
light units (11) of the same light branch group;
each intermediate light unit (12) comprises a
second input and as second output, a second
input and as second output, the first output of
the first light unit of the same branch being con-
nected to the second input of one intermediate
light unit;
each last light unit (13) comprises a third input
and a third output, the third input being connect-
ed both to a second output of one intermediate
light unit (12) of the same light branch group and
to the third inputs of the last light units of the
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same light branch group, and the third output
being connected to the corresponding group
output (5);
the driver element (7) being configured to indi-
vidually control the current flowing through each
of the control inputs (8).

2. Automotive luminous device (10) according to claim
1, wherein each light unit comprises a solid-state
light source (6) and a compensation resistor (14)
connected in series between said light unit’s respec-
tive light unit input and said light unit’s respective
light unit output.

3. Automotive luminous device (10) according to claim
1, wherein each light unit consists of a solid-state
light source (6) and each control input is connected
to a single corresponding group output by the inter-
position of a group resistor (9).

4. Automotive luminous device (10) according to any
of the preceding claims, wherein the driver element
(7) is configured to operate as a current sink regu-
lator.

5. Automotive luminous device (10) according to any
of the preceding claims, wherein at least two light
branch groups (2) are configured to contribute to a
same lighting function.

6. Automotive luminous device (10) according to any
of the preceding claims, wherein the device compris-
es more than ten light branches (3) in total.

7. Automotive luminous device (10) according to any
of the preceding claims, wherein each light branch
(3) has the same number of light units (11, 12, 13)
and each branch has at least three light units (11,
12, 13).

8. Automotive luminous device (10) according to any
of the preceding claims, wherein the solid-state light
sources (6) are configured to perform more than one
different lighting functionality and the functionalities
comprise at least two of daily running light, position
light, stop light, tail light or direction indicator.
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