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(57) Abstract: The present invention relates construction element comprising: a sandwich structure comprising an electrically insu-
lating layer and an electrically conducting front layer and an electrically conducting rear layer which are spaced apart by the electric-
ally insulating layer. A circuit board is carrying an electronic component and is positioned between the electronic component and the
electrically conducting rear layer. The electronic component comprising a first and a second electrical terminal, wherein the first
electrical terminal is in electrical connection with the electrically conducting front layer, and the second electrical terminal is in elec -
trical connection with the electrically conducting rear layer.
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Construction element with at least one electronic component and as-

sociated method

The present invention relates to a construction element e.g. for use
as a ceiling panel. In particular the present invention relates to a construction
element comprising: a sandwich structure comprising an electrically insulat-
ing layer and at least two electrically conducting layers, which comprises an
electrically conducting front layer and an electrically conducting rear layer
which are spaced apart by an electrically insulating layer. The construction
element further comprises a circuit board carrying an electronic component
and being positioned between the electronic component and the electrically
conducting rear layer, the electronic component comprising a first and a se-
cond electrical terminal, wherein the first electrical terminal is in electrical
connection with the electrically conducting front layer, and the second electri-
cal terminal is in electrical connection with the electrically conducting rear

layer. The invention further relates to an associated method.

BACKGROUND OF THE INVENTION

Attaching and electrically connecting electronic components such as
light emitting diodes (LEDs) to sandwich construction panels is known in the
art, and is used to create construction panels with light emitting elements.

One such example is known from EP 2 485 342 disclosing a construc-
tion panel having a sandwich structure comprising an electrically conducting
front plate and an electrically conducting rear plate which are spaced apart by
an electrically insulating layer, and at least one light emitter positioned in an

aperture in the electrically conducting front plate.

DESCRIPTION OF THE INVENTION

It is an object of the invention to provide a simple solution to build-
ing in electronic components such as LEDs in a construction element, to a
lower cost and reduced amount of cabling compared to prior art solutions.

This is achieved with a circuit board carrying an electronic compo-
nent and being positioned between the electronic component and the electri-
cally conducting rear layer,

the electronic component comprising a first and a second electrical
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terminal, wherein the first electrical terminal is in electrical connection with
the electrically conducting front layer, and the second electrical terminal is in
electrical connection with the electrically conducting rear layer.

By positioning the circuit board between the electrical component
and the electrically conducting rear layer it is possible to obtain a good ther-
mal connection to a heat sink of the electrical component.

Because the heat is effectively led away from the electronic compo-
nent, the durability of the electronic component is extended and the perfor-
mance over time is improved.

Furthermore the use of a circuit board allows for the use of any size
or type of electronic component or LED as no individual plastic molding suita-
ble for inserting the specific LED in the construction panel is required.

In a first aspect, the present invention relates to a construction ele-
ment, the construction element comprising: a sandwich structure comprising
an electrically insulating layer and at least two electrically conducting layers,
wherein the sandwich structure comprises: an electrically conducting front
layer and an electrically conducting rear layer which are spaced apart by an
electrically insulating layer, the construction element further comprises a cir-
cuit board carrying an electronic component and being positioned between
the electronic component and the electrically conducting rear layer, the elec-
tronic component comprising a first and a second electrical terminal, wherein
the first electrical terminal is in electrical connection with the electrically con-
ducting front layer, and the second electrical terminal is in electrical connec-
tion with the electrically conducting rear layer.

What is understood by “carrying the electronic component” is that
the electronic component such as an LED is attached directly on the circuit
board, e.g. by soldering.

The construction element may be made on two aluminum composite
panels that are typically 0.3 to 0.7 mm thick aluminum sheets. The sheets
may cover a core of a lower density such as a solid polyethylene mixture with
a total thickness of 3 mm or more. It is also known as a dibond® plate.

The circuit board may be any kind of board, e.g. plastic, metal etc.
provided with a circuit for transmission of electricity and possibly data. The
circuit may be attached to the board in different ways, e.g. by printing or sol-

dering.
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In the context of the present invention, the term “light emitting di-
ode” or LED is to be understood as a LED comprising one or more light emit-
ters. For example a RGB LED comprises a red, a green and a blue light emit-
ter.

The construction element of the present invention may be adapted to
be used in the construction of a building; a ship; an airplane; an elevator, a
vehicle such as a car or a truck; lamps or the like.

The term “sandwich structure” is to be understood as a composite
composed of a lightweight core (the electrically insulating layer) to which two
or more outer layers (the electrically conducting front and rear layers) are
fastened e.g. by means of an adhesive.

The term “construction element” is to be understood as an element
not only for use in a construction such as a building, where it may be used as
a ceiling or wall panel, but it may also be used in a lamp or lighting system.

The term “electrical terminal” is to be understood as a point or ele-
ment for entry of power and/or data.

In the present invention, the terms “electrically conducting front lay-

er” and “electrically conducting rear layer” shall not be seen as limiting. Ac-
cordingly, the electrically conducting rear layer may be used as a front layer
and vice versa.

Examples of electronic components are LEDs, transistors, controllers,
chip on boards (COB), drivers, power supplies, microphones, cameras, sen-
sors or fans. Different electronic components may be combined in one con-
struction element.

In case more electronic components are present, the circuit boards
are preferably positioned under each of the electronic components. Thus each
electronic component is connected or associated with its own circuit board.
The electronic components are preferably not mounted on one common cir-
cuit board. By associating each electronic component with its own circuit
board and leading the power through the electrically conducting layers a low
voltage drop is obtained. If all electronic components were positioned on the
same circuit board the cross section of the power supply lines would be much
smaller and result in a greater voltage drop. Here the electrically conducting
front and rear layers are forming part of the power supply lines. The electri-

cally conducting front and rear layers generally have a greater cross sectional
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area than power supply lines on a circuit board.

Each circuit board is preferably 10-20 mm in diameter.

The circuit board is preferably positioned in a recess together with
the electronic component.

The construction element may comprise a controller adapted for
communication of data signals via at least one of the electrically conducting
layers.

By transmitting data signals via at least one of the electrically con-
ducting layers, it is not necessary to have a large circuit board, where the
electronic components are attached to in order to facilitate the data commu-
nication. Instead a much cheaper electrically conducting layer such as an
aluminum plate may be used. This is particularly advantageous over large
distances or a greater area such as a ceiling or a tunnel.

The controller may also be positioned outside the construction ele-
ment or each electronic component may be provided with its own controller,
preferably positioned in the vicinity of the electronic component.

The data is not necessarily transmitted via the electrically conducting
front layer and/or the electrically conducting rear layer, but may be transmit-
ted via a third layer positioned preferably between the electrically conducting
front layer and the electrically conducting rear layer, but may also be posi-
tioned on either side of the respective layers.

The density of the core may be lower or higher than the density of
the outer layers. The core may be thicker or thinner than each or both of the
outer layers. The core may be thinner than each or both of the outer layers.

The construction element may comprise two or more electronic com-
ponents (e.g. LEDs).

The electrically conducting front and rear layers may be made from
the same materials or of different electrically conducting materials. The elec-
trically conducting materials may be one or more of titanium, aluminum,
cobber, steel, stainless steel, silver, gold, graphite, brass, silicon and con-
ducting polymer or a composite material. These materials may also be used
for further elements of the invention such as the retainer element or the elec-
trically conducting element as described below.

The thickness of each of the electrically conducting layers may be up

to 50 millimeters, such as up to 40 millimeters, such as up to 30 millimeters,
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such as up to 20 millimeters, such as up to 10 millimeters, such as up to 5
millimeters, such as up to 1 millimeter, such as 0.1-50 millimeters, such as
0.4 to 1 millimeters.

The electrically conducting front and/or rear layer may be divided in-
to one or more separate zones such that different electrical potentials may be
defined.

The electrically insulating material may comprise a foamed material
(open and/or closed celled) and/or a reinforced material such as a fiber glass
material. The electrically insulating layer may be made of a polymer material
such as amorphous plastic materials (e.g. polyvinylchloride, polycarbonate
and polystyrene) or crystalline plastic materials (e.g. Nylon, polyethylene and
polypropylene), or wood.

The electrically insulating material may define a honeycomb struc-
ture.

The construction element may be a construction panel. A construc-
tion panel is a construction element that may be used as a ceiling and/or a
wall and/or a floor and/or a shelf and/or a top and/or other part of a con-
struction. The construction panel may be used as an outer surface of the
building or an inner surface of a room or space, such as an elevator.

As an example, the construction panel may be used as a ceiling pan-
el in a building. Such a ceiling panel may be a panel which is attached or se-
cured to a grid-like structure suspended from the ceiling. Alternatively, the
ceiling may form a larger surface. The ceiling panel may be directly fastened
to a surface such as a ceiling or a wall.

In an embodiment the data signals are transmitted via the electrical-
ly conducting front layer and/or the electrically conducting rear layer by
means of Direct Current Power Line Communication (DC PLC). Thus there is
no separate layer for data communication, but instead the data is transmitted
on the same layer as the power to the electrical component. This dispenses
with the need for separate wiring for data transfer.

The construction element may further comprise a third electrically
conducting layer, preferably positioned between the electrically conducting
front layer and the electrically conducting rear layer, where the third conduct-
ing layer is adapted to transmit the data signals. By adding a third layer the

data transfer is separated from the power transfer. Thereby any glitch or
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noise over the power line does not disturb the data transfer. Additionally
more layers may be added to the structure such that the electrically conduct-
ing front or rear layer are not necessarily the outermost layers. Further layers
may also be added between the electrically conducting front or rear layer.

The electronic component may be a light emitting diode, LED, pref-
erably a Surface Mount Diode, SMD and/or a Red, Green, Blue, RGB, light
emitting diode. The construction element is particularly suitable for SMD’s
although other electronic components may be used in this construction ele-
ment as well.

The controller may be adapted to control one or more of color of
emitted light, color combination of emitted light from two or more light emit-
ters, invisible light frequencies and/or light intensity. For example it may be
able to dim the light change and/or the color combination of and RGB diode.
It may also be able to read output from a sensor and in turn control the elec-
tronic component based on the output.

The construction element may comprise at least a first and a second
electronic component, the first electronic component being connected to a
first controller and the second electronic component being connected to a
second controller, wherein the first controller is adapted to receive data from
the second controller and the second controller is adapted to send data to the
first controller. Consequently the controller associated with a first electronic
component may be able to control the output of a second electronic compo-
nent. Each of the electronic components may be assigned a name such that
the controller associated with the individual electronic component is able to
communicate and send instructions to other controllers and/or electronic
components. Additionally the electronic components in a construction ele-
ment may be part of a network such that electronic components of one or
more construction elements may be controlled by a central controller. If it is
not required to control the individual electronic components in a construction
element but only to control the electronic components the same way, only
one controller may be used for the whole construction element.

The construction element may further comprise a light processing
layer on top of the electrically conducting front layer or only covering a recess
provided in the sandwich structure in which the electronic component is pro-

vided. The light processing layer is preferably a polymer panel or film, such
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as an opallized acrylic panel/film, a clear acrylic panel/film, an acrylic pris-
matic panel/film, a transparent or semitransparent colored panel/film, a lens
and/or an acrylic lens panel. The panel or film is used for protecting the elec-
tronic component e.g. from water and/or scatter and/or diffuse and/or focus
light emitted from the electronic component or LED. This is advantageous for
example when the construction element is an outdoor lamp or lighting system
or the construction element is a ceiling panel where a particular kind of light
is desired for different applications such as lighting for office work, hall way
lighting, operating room lighting etc.

The light processing layer, in particular a panel covering all electronic
components in a construction element, secures that no dust is allowed to en-
ter into the electronic components and additionally secures that no potentially
loose parts fall down. This is particularly advantageous in the food processing
industry.

The electrically conducting front layer may also be covered by a
wooden surface, which allows for the LED to extend through the wooden ma-
terial. Alternatively, the wooden material may define transparent or semi-
transparent areas arranged to allow the light emitted by the light emitter to
be emitted there through.

The electronic component may be positioned in a recess in the con-
struction element, making it possible to attach an additional layer e.g. with
glue to the electrically conducting front layer. This is also a way of making
the construction element watertight.

The construction element may further comprise: a conducting retain-
er element positioned at least partly inside the recess along the circumfer-
ence of the recess in contact with the electrically conducting front layer,
and/or a conducting element, preferably resilient, such as a wave spring or
spring washer, positioned, preferably in press, between the conducting re-
tainer element and the circuit board such that an electrical connection is es-
tablished between the electrically conducting front layer and the circuit board.
These two elements thus have several functions. Namely to lead the power
and/or data to the electronic component from the electrically conducting front
layer, to make sure that the circuit board is kept in place, and to compensate
for thermal stress during operation of the construction element and/or elec-

tronic component. Alternatively the circuit board may be kept in place by
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other attachment means such as glue and the power may be supplied via
different power supplying means.

The cross sectional diameter of the recess accommodating the elec-
tronic component is preferably in the interval of 1-20 cm, more preferably 1-
3 cm, most preferably in the interval of 1-2 cm.

The controller may be positioned in the recess for example on the
circuit board. In case of a RGB diode, where it may be relevant to control the
individual light emitters, the controller is positioned inside the case or lens
that surrounds the light emitters. Were several electronic components in a
construction element are to be controlled centrally, the controller may be po-
sitioned in its own recess somewhere in the construction panel.

The electronic component or the controller are not necessarily posi-
tioned in a recess, but may be protruding from the construction element.

The electrically conducting front layer may function as a cathode and
the electrically conducting rear layer may function as an anode or vice versa.

The conducting element may be provided with one or more conduct-
ing legs providing a connection between a base of the conducting element
and the conducting retainer element. The conducting legs are preferably re-
silient and are preferably positioned in press between the retainer element
and the circuit board. The conducting element may be made of spring steel or
another metal.

The one or more conducting legs may have a proximal end facing the
conducting element and a distal end facing the conducting retainer element,
wherein the interface between the distal end and the conducting retainer el-
ement may provided with a nickel or silver coating. The nickel or silver coat-
ing contributes to a good electrical contact, in particularly over a longer peri-
od of time. The nickel or silver coating may be provided on the distal end of
the legs or on the retainer element or both.

The circuit board may be made of metal, preferably aluminum or an
aluminum alloy. This allows for a particularly good heat transfer from the
heat sink of the electronic component.

The electronic component may be turned 180 degrees in a plane
parallel to any of the conducting front or rear layers. In this way a cathode
and anode, also known as the first and the second electrical terminal on the

electronic component may be switched around.
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In another embodiment the circuit board has a front side which faces
the electronic component and a back side which faces the electrically con-
ducting rear layer, wherein at least a part of the back side may be provided
with a gold or silver coating. This provides a good electrical connection to the
electrically conducting rear layer. The gold or silver coating may alternatively
be provided on the electrically conducting rear layer.

The circuit board may be a printed circuit board. A circuit may thus
be printed on the board.

In a further embodiment a pre-resistor is connected in series with
the electronic component.

The pre-resistor may positioned between the electronic component
and one of the electrically conducting front layer and the electrically conduct-
ing rear layer.

The pre-resistor, which preferably is variable, makes it possible even
at low current intensities and thereby low power output of the LED or electri-
cal component to even out differences in voltage drop or resistance between
several electrical components or LEDs connected in parallel in the construc-
tion element or dibond plate. Thereby the pre-resistor may contribute to cre-
ating an even light output of several LEDs when the light is dimmed to for
example 30% of the normal or maximum light output.

At a normal light output or at a higher effect the pre-resistor is less
important and should be as small as possible in order to avoid loss of effect
at normal operation, i.e. when the light is not dimmed. The pre-resistor may
be soldered to the circuit board, but it may also be positioned elsewhere or
attached in a different way.

The pre-resistor may also be positioned between one of the electri-
cally conducting front layer and the electrically conducting rear layer and the
controller, depending on the configuration.

The retainer element may be made of aluminum or aluminum alloy
or comprise a combination of polymer and spring steel. Preferably the retain-
er element has thermal and electrical characteristics similar to the thermal
and electrical characteristics of aluminum.

In a further embodiment an outer side of the retainer element
adapted for engagement with the electrically insulating layer is corrugated.

The retainer element may be fluted or have a one or more ridges extending
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along the outer circumference of the retainer element. This allows for a tight
fit with the electrically insulating layer.

The retainer element and the electrically conducting element may be
used for data transfer like the electrically conducting layers. The electronic
component may be adapted to be turned 180 degrees in a plane parallel to
any of the conducting front or rear layers. Thereby the anode and cathode or
electrical terminals, are able to be switched around.

According to a second aspect a method of transmitting data to an
electronic component comprised by a construction element comprises the
steps of: providing a sandwich structure comprising an electrically insulating
layer and at least two electrically conducting layers, the sandwich structure
comprising an electrically conducting front layer and an electrically conduct-
ing rear layer which are spaced apart by an electrically insulating layer,
providing a circuit board between an electronic component and the electrical-
ly conducting rear layer,
positioning the electronic component on the circuit board, providing the elec-
tronic component with a first and a second electrical terminal, connecting the
first electrical terminal with the electrically conducting front layer and con-
necting the second electrical terminal with the electrically conducting rear
layer.

In an embodiment the method may further comprise providing a controller,
and communicating data signals to and/or from the controller via at least one
of the electrically conducting layers.

In the following, the invention will be described in further detail with
reference to the drawings in which:

Fig. 1 is a cross sectional view of a first embodiment of the inven-

tion,

Fig. 2 is a view of the first embodiment of the invention, as seen
from above,

Fig. 3 is a view of the second embodiment of the invention, as seen
from above,

Fig. 4 is a cross sectional view of a third embodiment of the inven-
tion,

Fig. 5 is a view of the fourth embodiment of the invention, as seen
from above,
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Fig. 6 is a view of the fifth embodiment of the invention where a pre-
resistor is positioned between the controller and the electrically conducting
rear layer, which contributes to providing the power to the electronic compo-
nent or LED and the controller,

Fig. 7 a view of the sixth embodiment of the invention where a pre-
resistor is positioned between the electronic component or LED and the elec-
trically conducting rear layer,

Figs. 8-11 show different views of a seventh embodiment,

Fig. 8 is an exploded view of the seventh embodiment,

Fig. 9 is a cross-sectional view of the seventh embodiment,

Fig. 10 is a perspective cross-sectional view of the seventh embodi-
ment,

And Fig. 11 is a view from above of the seventh embodiment.

Fig. 1 and 2 shows a part of a construction element 100 comprising a
sandwich structure. The construction element could be for example a con-
struction panel, such as a ceiling panel. The sandwich structure is in this em-
bodiment comprising an electrically insulating layer 11 e.g. polyethylene posi-
tioned between an electrically conducting front layer 12 and an electrically
conducting rear layer 13. The electrically conducting front layer 12 and the
electrically conducting rear layer 13 are made of e.g. aluminum, but may be
made electrically conducting by the use of other conducting materials. The
sandwich structure is provided with a recess 15, in this case a cylindrical re-
cess, through the electrically conducting front layer 12 and the electrically
insulating layer 11. The recess 15 comprises a bottom 16 constituted by the
electrically conducting rear layer 13 and wall(s) constituted by the electrically
insulating layer 11 and the electrically conducting front layer 12. The recess
15 may be other shapes such as box shaped or triangular. Inside the recess a
printed circuit board (PCB) 2 is provided. The PCB 2 is the same shape and
size, or slightly smaller size, as the bottom of the recess 15. It may also be
even smaller, larger or a different shape. A surface mount diode (SMD) 3 al-
ternatively another kind of LED is attached to the PCB 2. The SMD 3 com-
prises a first and a second electrical terminal (not shown), functioning as the
cathode and anode, respectively.

The first electrical terminal is in a first electrical connection 6a with

the electrically conducting front layer 12, and the second electrical terminal is
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in second electrical connection 6b with the electrically conducting rear layer
13.

The first electrical connection 6a to the electrically conducting front
layer 12 is formed from the first electrical terminal via a, preferably printed,
conductor 6a on the PCB 2 extending to a supply circuit in the form of a cob-
ber ring at the circumference of the PCB 2. The supply circuit is in contact
with a resilient electrically conducting element in the form of a wave spring 4
positioned along the circumference of the recess 15. Thus the contact be-
tween the SMD 3 and the PCB 2 is established through the wave spring 4.
The spring is preferably made of a suitable metal e.g. spring metal or an
aluminum alloy. The wave spring is in press between the PCB 2 and an elec-
trically conducting retainer element in the form of an electrically conducting
retainer ring 5, extending along the circumference of the recess and between
the electrically conducting front layer 12 and the wave spring 4. The wave
spring 4 is waved along the edge such that the edge of the wave spring 4
alternately is in contact with the electrically conducting element 5 and the
PCB 2. The electrically conducting retainer ring 5 thus establishes an electri-
cal contact to the electrically conducting front layer 12. The wave spring 4
and the electrically conducting retainer ring 5 thus keep the PCB 2 in place.

Alternatively the wave spring may be dispensed with such that the
electrically conducting retainer ring 5 is in direct contact with the supply cir-
cuit on the PCB 2. As a further alternative the electrically conducting front
layer 12 may extend over the electrically conducting retainer ring 5 such that
the electrically conducting front layer 12 keeps the electrically conducting
retainer ring 5 in place.

Instead of using a wave spring, a spring washer, a disc spring or a
coil spring may be used.

The second electrical connection 6b to the electrically conducting
rear layer 13 is formed from the second electrical terminal via a, preferably
printed, conductor on the PCB 2 extending to a controller 8 mounted on the
PCB 2. From the controller 8 a conductor extends a hole 23 in the PCB 2.
From the circumference of the hole 23 a electrically conducting pipe extends
to the electrically conducting rear layer 13. Instead of an electrically conduct-
ing pipe other means of forming an electrical connection may be used, such

as a cable or a rod. Power to the SMD 3 is thus supplied via the controller 8.
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In case more LEDs or SMDs are present, preferably positioned in
each their recess 15, they may each be provided with a controller. Alterna-
tively, the controller positioned in the recess may control several LEDS or
SMDs in the same construction element or in several construction elements
that for example form a suspended ceiling. The controller may in turn be
connected to a network or computer, from which it may receive instructions.

The construction element 100 is furthermore provided with a heat
sink in the form of cobber threads 7 extending between the SMD 3 and the
electrically conducting rear layer 13 through the PCB 2. Other heat conduct-
ing materials may be used as well.

Additionally as all the components/elements in the recess may be
flush with the surface of the electrically conducting front layer 12, i.e. there
are no protruding parts extending beyond the surface of electrically conduct-
ing front layer 12, an additional light processing layer 10 in the form of an
acrylic plate is provided on top of the electrically conducting front layer 12.
The light processing layer 10 may only cover the recess, for example if it is in
the form of a recessed lens, or it may also be dispensed with. The light pro-
cessing layer may be used for protecting the electronic component from wa-
ter and/or Ultra Violet (UV) light and/or scatter and/or diffuse and/or focus
light emitted from the light emitting diode.

Further attachment means may be used to keep the individual ele-
ments in place, such as an adhesive or paste that may be electrically con-
ducting. Also an optical lens may be attached as the light processing layer 10
or be incorporated therein.

Fig. 3 shows a second embodiment. What differs from the features
mentioned under figs. 1 and 2 is that a controller is mounted separately from
the individual SMD 3 but still forms a part of the construction element. The
controller may e.g. be connected to the construction element via a cable be-
ing connected to the front and/or rear electrically conducting layers or be
mounted in a recess.

Instead of the electrical connection 6b runs via the controller, the
SMD 3 is connected directly to the electrically conducting rear layer 13 via
the conductor printed on the circuit board to a hole 22 from which a pipe ex-
tends to the electrically conducting rear layer 13 as shown in fig. 1.

As more SMDs or LEDS may be mounted in the construction ele-
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ment, only one controller is required control all of them. The controller is able
to control features of the SMD or electrical component such as color of emit-
ted light, color combination of emitted light from two or more light emitting
diodes, invisible light frequencies and/or light intensity. The controller may
transmit data via one or more of the electrically conducting layers 12, 13
through direct current power line communication (DC PLC) or via a third layer
as shown in fig 4.

Fig. 4 shows a third embodiment of a part of a construction element
300. What differs from the above embodiments is that a data transmission
layer 14 has been positioned between the electrically conducting front layer
12 and electrically conducting rear layer 13. Here the data is not transmitted
via the electrically conducting front layer 12 and/or the electrically conducting
rear layer 13, but is instead separated from the power supply.

Thus an electrical connection 6b is established to the electrically
conducting rear layer 13 through a hole in the data transmission layer 14. A
data connection 6c¢ is established to the data transmission layer 14 from the
PCB 2.

The heat sink 7 extends through a hole in the data transmission lay-
er 14 to the electrically conducting rear layer 13 as well.

Fig 5. shows a fourth embodiment 400 of the recess 15 as seen from
above. It may be combined with the embodiments 100, 200 and/or 300 and
contains several of the same features as explained under the previous em-
bodiments. The LED in this embodiment comprises a Red light emitter 31, a
Green light emitter 32 and a Blue light emitter 33, and a controller 8 inside
the LED. This means that the controller 8 may be used to mix light emitted
from the three light emitters 31,32,33. The controller makes is possible to
control/change/mix the color of the light, dim the light etc. The controller 8
inside the diode is in turn connected to a controller or computer positioned
elsewhere, e.g. in the construction element. The controller 8 is connected to
a data connection point 25 on the PCB via data connection 6¢.

In fig. 6 a fifth embodiment 500 according to the invention is shown.
What differs from the embodiment in fig. 2 is that a pre-resistor 8a is posi-
tioned between the controller 8 and the electrically conducting rear layer (not
shown), which forms part of the power supply to the electronic component 3

and the controller 8 and which may be used for data transfer as well. Re-
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maining features correspond to those on fig. 2. The pre-resistor 8a may also
me positioned between the controller 8 and the electrically conducting front
layer depending on the configuration. The pre-resistor 8a, which preferably is
variable, makes it possible even at low current intensities and thereby low
power output of the LED or electrical component to even out differences in
voltage drop or resistance between several electrical components or LEDs
parallelly connected in the construction element or dibond plate. Thereby the
pre-resistor 8a may be contributing to creating an even light output of sever-
al LEDs when the light is dimmed. The pre-resistor 8a is soldered to the PCB,
but may be positioned elsewhere or attached in a different way.

In fig. 7 a sixth embodiment 600 according to the invention is
shown. What differs from the embodiment in fig. 3 is that a pre-resistor 8a is
positioned between the electronic component 3 and the electrically conduct-
ing rear layer (not shown), which forms part of the power supply to the elec-
tronic component 3. Remaining features correspond to those on fig. 3.

Instead of the controller being positioned in connection with the indi-
vidual electronic component, as disclosed in fig. 6, the controller may be po-
sitioned somewhere in the construction element or elsewhere and controlling
several electronic components at once. The pre-resistor 8a, which preferably
is variable, makes it possible even at low current intensities and thereby low
power output of the LED or electrical component to even out differences in
voltage drop or resistance between several electronic components or LEDs
connected in parallel in the construction element or dibond plate. Thereby the
pre-resistor 8a may be contributing to creating an even light output of sever-
al LEDs when the light is dimmed. In the case were the controller 8 is posi-
tioned separately from the electronic component, data may be sent from the
controller to the electronic component via the electrically conducting front or
rear layer by means of Direct Current Power Line Communication.

In figs. 8-11 a seventh embodiment 700 is shown. What differs from
the previous embodiments is that the conducting element 41 is slightly differ-
ent and further features are disclosed. Any features from this embodiment
may be combined with the embodiments in figs. 1-7.

It shows a part of a construction element 100 comprising a sandwich
structure. The construction element could be for example a construction pan-

el, such as a ceiling panel. The sandwich structure is in this embodiment
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comprising an electrically insulating layer 11 e.g. polyethylene positioned be-
tween an electrically conducting front layer 12 and an electrically conducting
rear layer 13. The electrically conducting front layer 12 and the electrically
conducting rear layer 13 are made of e.g. aluminum, but may be made elec-
trically conducting by the use of other conducting materials. The sandwich
structure is provided with a recess 15, in this case a cylindrical recess,
through the electrically conducting front layer 12 and the electrically insulat-
ing layer 11. The recess 15 comprises a bottom 16 constituted by the electri-
cally conducting rear layer 13 and wall(s) constituted by the electrically insu-
lating layer 11 and the electrically conducting front layer 12. The recess 15
may be other shapes such as box shaped or triangular. Inside the recess 15 a
printed circuit board (PCB) 2 is provided. The PCB has front side 24 and a
back side 23. The PCB 2 is the same shape and size as the bottom of the re-
cess 15. It may also be smaller or a different shape. An LED 3 is attached to
the PCB 2. The LED 3 comprises a first 34 and a second 35 electrical termi-
nal, functioning as the cathode and anode, respectively.

The first electrical terminal 34 is adapted to be in electrical connec-
tion with the electrically conducting front layer 12, and the second electrical
terminal 35 is in second electrical connection with the electrically conducting
rear layer 13. The LED 3 may be turned 180 degrees in a plane parallel to the
electrically conducting layers such that the terminals are positioned opposite-
ly.

The PCB 2 is an aluminum plate provided with a printed circuit 21.
The aluminum secures a good thermal and electrical contact to the electrical
component’s heat sink (not shown). The PCB 2 is coated on the back side 23
with a thin layer of gold to provide at good thermal and electrical contact to
the bottom of the recess in the form of the electrically conducting rear layer
13. The gold coating may be dispensed with.

The contact between the PCB 2 and the electrically conducting front
layer 12 is provided by means of an electrically conducting element 41 encir-
cling the LED 3. The electrically conducting element 41 is provided with four
conducting resilient legs 42 extending between a base 43 of the electrically
conducting element 41 and an electrically conducting retainer element 5. Al-
ternatively, the electrically conducting element 41 may be provided with an

arbitrary number of legs such as three to six legs. The conducting legs 42
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have a proximal end 42a facing the conducting element and a distal end 42b
facing the conducting retainer element 5, wherein the interface between the
distal end 42b and conducting retainer element 5, preferably the distal end
42b, is provided with a nickel coating.

The electrically conducting element 41 is made of spring steel. The
nickel coating provides a good electrical contact. The nickel coating may be
dispensed with and the electrically conducting element 41 may be made of
other conducting materials or at least comprise a conducting material. The
nickel coating may alternatively or additionally be provided on the points of
contact on the PCB 2 and/or on the retainer element 5.

The retainer element 5 may be provided with a ridge 51 (as seen on
fig. 9), adapted for engagement with the slightly resilient insulating layer 11.
The retainer element 5 may also be fluted or corrugated. The retainer ele-
ment 5 is made of aluminum but may also be made of other materials such
as a mixture of polymer and spring steel, preferably with similar thermal and
electrical properties to aluminum.

The light processing layer 10 in figs. 8-11 is a recessed lens covering
the recess, such that the light processing layer is flush with the electrically
conducting front layer 12.

Like numbers are used for the same features throughout the applica-
tion.

In general, the features of the embodiments shown and described
may be combined freely and no feature should be seen as essential unless

stated in the claims.



WO 2015/104024 PCT/DK2015/050001

10

15

20

25

30

18

PATENT CLAI MS

1. A construction element comprising:

a sandwich structure comprising an electrically insulating layer and
at least two electrically conducting layers, the sandwich structure comprising
an electrically conducting front layer and an electrically conducting rear layer
which are spaced apart by an electrically insulating layer,

a circuit board carrying an electronic component and being posi-
tioned between the electronic component and the electrically conducting rear
layer,

the electronic component comprising a first and a second electrical
terminal, wherein the first electrical terminal is in electrical connection with
the electrically conducting front layer, and the second electrical terminal is in
electrical connection with the electrically conducting rear layer.

2. The construction element according to claim 1, wherein the con-
struction element comprises a controller adapted for communication of data
signals via at least one of the electrically conducting layers.

3. The construction element according to claim 1 or 2, wherein the
construction element is a construction panel.

4. The construction element according to any one of the preceding
claims, wherein the data signals are transmitted via the electrically conduct-
ing front layer and/or the electrically conducting rear layer by means of Di-
rect Current Power Line Communication.

5. The construction element according to any one of the preceding
claims, further comprising a third conducting layer, preferably positioned be-
tween the electrically conducting front layer and the electrically conducting
rear layer, where the third conducting layer is adapted to transmit the data
signals.

6. The construction element according to any one of the preceding
claims, where the electronic component is a light emitting diode, LED, prefer-
ably a Surface Mount Diode, SMD.

7. The construction element according to claim 6, where the control-
ler is adapted to control one or more of color of emitted light, color combina-
tion of emitted light from two or more light emitters, invisible light frequency

and/or light intensity.
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8. The construction element according to any one of the preceding
claims, where the construction element comprises at least a first and a se-
cond electronic component, the first electronic component being connected to
a first controller and the second electronic component being connected to a
second controller, wherein the first controller is adapted to receive data from
the second controller and the second controller is adapted to send data to the
first controller.

9. The construction element according to any one of the preceding
claims, where the construction element further comprises a light processing
layer covering a recess provided in the sandwich structure in which the elec-
tronic component is provided, preferably a watertight polymer panel or film,
such as an opallized acrylic panel/film, a clear acrylic panel/film, an acrylic
prismatic panel/film, a transparent or semitransparent colored panel/film, a
lens and/or an acrylic lens panel.

10. The construction element according to any one of the preceding
claims, wherein the electronic component is positioned in a recess in the con-
struction element, the construction element comprising:

a conducting retainer element positioned at least partly inside the
recess along the circumference of the recess in contact with the electrically
conducting front layer, and/or

a conducting element, preferably resilient, such as a wave spring,
positioned in press between the conducting retainer element and the circuit
board such that an electrical connection is established between the electrical-
ly conducting front layer and the circuit board.

11. The construction element according to 10, wherein the conduct-
ing element is provided with one or more conducting legs providing a connec-
tion between a base of the conducting element and the conducting retainer
element.

12. The construction element according to 11, wherein the one or
more conducting legs has/have a proximal end facing the base of the con-
ducting element and a distal end facing the conducting retainer element,
wherein the interface between the distal end and the conducting retainer el-
ement is provided with a nickel or silver coating.

13. The construction element according to any one of the preceding

claims, wherein the circuit board is made of metal, preferably aluminum or an
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aluminum alloy.

14. The construction element according to any one of the preceding
claims, wherein the circuit board has a front side which faces the electronic
component and a back side which faces the electrically conducting rear layer,
wherein at least a part of the back side is provided with a gold or silver coat-
ing.

15. The construction element according to any one of the preceding
claims, wherein the circuit board is a printed circuit board.

16. The construction element according to any one of the preceding
claims, wherein a pre-resistor is connected in series with the electronic com-
ponent.

17. The construction element according to claim 15, wherein the pre-
resistor is positioned between the electronic component and one of the elec-
trically conducting front layer and the electrically conducting rear layer.

18. The construction element according to claim 2 and 16, wherein
the pre-resistor is positioned between one of the electrically conducting front
layer and the electrically conducting rear layer and the controller.

19. The construction element according to claim 10 or 11, wherein
the retainer element is made of aluminum.

20. The construction element according to claim 10 or 11, wherein
the retainer element comprises polymer and spring steel.

21. The construction element according to claim 10 or 11, wherein
an outer side of the retainer element adapted for engagement with the
electrically insulating layer is corrugated.

22. The construction element according to any one of the preceding
claims, wherein the electronic component is adapted to be turned 180 de-
grees in a plane parallel to any of the conducting front or rear layers

23. Method of transmitting data to an electronic component com-
prised by a construction element comprising the steps of:

providing a sandwich structure comprising an electrically insulating
layer and at least two electrically conducting layers, which comprises an elec-
trically conducting front layer and an electrically conducting rear layer which
are spaced apart by an electrically insulating layer,

providing a circuit board between an electronic component and the

electrically conducting rear layer,
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positioning the electronic component on the circuit board,

providing the electronic component with a first and a second electri-
cal terminal,

connecting the first electrical terminal with the electrically conducting

5 front layer, and

connecting the second electrical terminal with the electrically con-
ducting rear layer.

24. Method according to claim 23, further comprising providing a
controller, and communicating data signals to and/or from the controller via

10 at least one of the electrically conducting layers.
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