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(57)  An operating device for providing electrical en-
ergy to a light source (2) comprising a main power supply
(5) for providing the electrical energy to a connected light
source, and, preferably, an auxiliary power supply (6) for
supplying electrical energy to a control unit (7) of the op-
erating device, the control unit (7) being connected to the
main power supply (5) to control the electrical energy
supplied to the light source (2). The auxiliary power sup-
ply (6) is connected to an auxiliary bus interface (9) for
supplying electrical energy to one or more sensor de-

OPERATING DEVICE, SENSOR DEVICE AND LIGHTING SYSTEM

vice(s) (3), and the operating device (1) is configured to
communicate with the sensor device(s) (3) by powerline
communication over the auxiliary bus interface (9). The
operating device (1) and a sensor device (3) configured
to be able to receive electrical energy from a power sup-
ply and to communicate via this power supply connection
establishes a lighting system for enabling direct commu-
nication between a sensor device (3) and an operating
device (1)
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Description

[0001] The invention regards to an operating device
connected to a sensor device, the respective sensor de-
vice and a lighting system comprising the operating de-
vice and the sensor device.

[0002] Over the last decades lighting systems have
rapidly developed. Using LEDs (light emitting diodes) as
light sources offers a wide variety of controlling lighting
situations in buildings or even in outside applications.
The emitted light that is produced by an LED is controlled
by means of an operating device, which supplies the
LEDs with electrical energy and which in particular con-
trols the current supplied to the LED. In response to the
provided electrical characteristics, the LED produces
light as desired.

[0003] The variety of parameters that can be adjusted
in the operating devices incented developers to design
integrated lighting systems, meaning a plurality of devic-
es all being connected in a common network. One ex-
ample for a bus system that can be used for such an
integrated system is the DALI (digital addressable light-
ing interface) system. The different entities which shall
be able to cooperatively fulfil a lighting task are connected
to a common digital communication bus so that the dif-
ferent entities can communicate which each other. Apart
from the possibility to have a central control unit capable
of controlling devices which are mounted at a remote
position, it is therefore possible to use signals from sen-
sors that are mounted in a distributed manner. Having
connected the different devices or entities to the bus sys-
tem allows to forward signals so that for example an op-
erating device can produce a reaction on a remotely rec-
ognised presence of a person, brightness in the environ-
ment or other physical parameters.

[0004] However, one drawback of such systems is that
the bus system needs to be connected to all the devices
that shall be addressable in the system or deliver signals
used for control of light emission. Further, all the sensors
that shall be included in the system need a dedicated
power supply so that they are able to communicate via
the bus system. In case that the different devices like
luminaires and sensors shall be mounted in a new build-
ing, the additional workload and cost for the wiring maybe
acceptable. However, there are other applications like a
standing luminaire including its own dedicated sensor,
where such additional wiring produces a significant
amount of costs.

[0005] Itwouldtherefore be desirable to provide alight-
ing system including an operating device and a sensor,
in which the costs for the system can be reduced without
losing any of the advantageous system capabilities.
[0006] The problem is solved by an operating device,
a sensor device and a system including the operating
device and the sensor device according to the independ-
ent claims.

[0007] Advantageous aspects and feature combina-
tions are defined in the dependent claims.

10

15

20

25

30

35

40

45

50

55

[0008] The operating device according to the present
invention, the sensor device and the system comprising
the operating device and the sensor device advanta-
geously provide the desired functionality of enabling con-
trol of light emission taking into consideration environ-
mental information obtained by the sensor device while
simultaneously reducing the costs for system design and
manufacturing compared to commonly known systems
with separately provided entities, by synergistically using
components which are included in the operating device
also for the sensor device.

[0009] According tothe invention, the operating device
for providing electrical energy to a light source comprises
a main power supply (converter) for providing the elec-
trical energy to a light source, which is attachable to the
operating device. The operating device further comprises
a control unit, the control unit being connected to the
main power supply to control the electrical energy sup-
plied to the light source.

[0010] An auxiliary powerline is provided in the oper-
ating device, the auxiliary powerline being connected to
an auxiliary bus interface for supplying electrical energy
over the auxiliary bus interface to one or more sensor
device(s), and the operating device is configured to com-
municate with the sensor device(s) by powerline com-
munication over the interface. Contrary to solutions that
are known from the prior art, the operating device ac-
cording to the invention is capable of providing electrical
energy to a sensor device which obtains information on
the environment which may be used for controlling light
emission of the light source connected to the operating
device. Thus, a dedicated power supply for the sensor
device is unnecessary.

[0011] Additionally, the sensor device and the operat-
ing device communicate with each other using powerline
communication so that dedicated communication wiring
connecting the operating device and the sensor device
to the same external bus system becomes unnecessary.
The operating device allows the same functionality be-
cause communication between the operating device and
the sensor device is still possible while simultaneously
the cost for manufacturing are significantly reduced.
[0012] The advantages become particularly apparent
for systems like a standing luminaire or a down light,
which ofteninclude a sensor device located in close prox-
imity to the light. Thus, the communication between the
operating device and the sensor device can be a direct
communication without involving any external bus sys-
tem. However, since the operating device may still be
connected to an external bus system there is an indirect
possibility to address and communicate with the sensor
device via the operating device.

[0013] Whileitis generally possible to connect the aux-
iliary power line and thus the auxiliary bus interface to
the main power supply, it is preferred to provide an aux-
iliary power supply for supplying electrical energy to the
control unit and the auxiliary bus interface. Using a ded-
icated auxiliary power supply for the auxiliary powerline
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(auxiliary bus) ensures a stable power supply which is
not affected by the actual parameters set in the main
power supply.

[0014] Advantageously, the control unit is adapted to
communicate with the sensor device(s) by powerline
communication. Adapting the control unit to be capable
of direct powerline communication with the sensor device
has the advantage, that in most cases information ob-
tained by the control device is further processed in the
control unit, which adapts the control parameters sup-
plied in a control signal to the converter in order to adjust
the electrical parameters provided to the light source.
Thus, no indirect path for providing the obtained informa-
tion of the sensor device to the control device is neces-
sary.

[0015] Accordingto another advantageous aspect, the
control unit is connected to the auxiliary bus interface via
an interface circuit. Providing a dedicated auxiliary bus
interface allows to separate the functionality of the control
device and the communication interface so that for a plu-
rality of different control devices it is possible to use the
same auxiliary bus interface. Further, without adaptation
of the control unit itself it is possible to adapt the entire
system in case that in a plurality of different operating
device types different auxiliary power supplies are used,
which provide different auxiliary bus voltages

[0016] According to a particularly preferred aspect of
the invention, the main power supply and the auxiliary
power supply each comprise a transformer for establish-
ing a SELV barrier (separated or safety extra low voltage
barrier over potential isolation) in the operating device.
Providing electrical power to the sensor device by the
auxiliary power supply results in any parts that are con-
nected to the sensor device lying on the same side of the
SELV barrier. Thus, itis unnecessary to cross the barrier
when transferring information to the control device. Oth-
erwise, it would be needed to connect the sensor device
to a dedicated power supply providing electrical energy
to the sensor device, which needs a separate SELV bar-
rier, thereby increasing costs of the luminaire.

[0017] Preferably, the operating device comprises a
bus interface connected to the control unit for communi-
cating via an external bus system. This bus system is
provided in addition to the auxiliary bus system which is
established on the other side of the SELV barrier. The
bus interface, which is also connected to the control unit,
allows to connect the luminaire to an external bus system,
for example a DALI system. The DALI system, or any
other bus system allowing to control the operating device
and/or transmit information to other system devices, may
thus still be used in order to include the inventive system
into an building infrastructure, for example.

[0018] Further, the control unit may be configured to
enable each connected sensor device and the operating
device to be addressable as distinct entities. The control
unit is configured to be addressable via two dedicated
component addresses, one for the operating device itself
and one for the sensor device which is connected to the
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operating device via the auxiliary bus. The communica-
tion between the sensor device and the control unit uses
powerline communication (PLC). However, the sensor
device is still addressable via the external bus system
being connected to the operating device. This results in
the functionality thatis provided by known systems which
use dedicated wiring for connecting the sensor device to
a bus system can still be realized and the reduction in
manufacturing costs does not result in a reduced func-
tionality.

[0019] In addition to the operating device, which is de-
scribed above, the sensor device needs to be adapted
in order to be able to use the powerline communication
and to receive its electrical energy from an interface pro-
vided at the operating device and connected to the aux-
iliary power supply of the operating device. The sensor
device therefore comprises an interface for connecting
to a power supply to supply the sensor device with elec-
trical energy, wherein the sensor device is further con-
figured to perform powerline communication over the in-
terface. For achieving the advantageous effect, the sen-
sor device is connected to the auxiliary power supply as
power supply for the sensor device.

[0020] Combining the operating device according to
the invention and the sensor device according to the in-
vention results in a lighting system according to the in-
vention. Preferably, the system is included in a luminaire
such as a standing luminaire or a downlights. It is to be
noted that the inventive system may even comprise ad-
ditional device which may be further sensors, luminaires
or any other component of a building infrastructure sys-
tem.

[0021] An embodiment of the system according to the
invention including the inventive operating device and
the inventive sensor device is illustrated in figure 1. Fur-
ther advantages and aspects of the present invention will
become apparent taking into consideration below given
details of the embodiment according to figure 1. An em-
bodiment of the invention will now be explained in greater
detail with reference to the attached drawings in which

Fig. 1  shows a block diagram of an embodiment of
the inventive system including an operating de-
vice and a sensor device according to the
present invention.

[0022] The structure and function of the system com-

prising the operating device and the sensor device ac-
cording to the present invention will now be described
with reference to figure 1. The system, which may entirely
be included in a luminaire, specifically in a standing lu-
minaire or a downlight, comprises an operating device
1. The operating device 1 is configured to supply a light
source, preferably an LED or a plurality of LEDs, with
electrical energy. The operating device 1 controls the
lightemission ofthe LED 2 based on information obtained
from a sensor device 3.

[0023] Inthe inventive system, the operating device 1
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and the sensor device 3 perform a direct communication.
Thus, information on the environment obtained by the
sensor device 3 is directly provided to the operating de-
vice 1. In response to the obtained information, the op-
erating device 1 controls a voltage and/or current provid-
ed to the LED 2. By adjusting the voltage and/or current
provided to the LED 2, light emission of the LED 2 can
be controlled and adjusted as desired by a user or oper-
ator.

[0024] The electrical energy needed by the inventive
system is received from a primary energy source, which
isinthe presentembodimentillustrated as mains 4, which
provides an AC voltage and current. Components which
are commonly known for operating devices receiving an
AC current and voltage and providing a DC current and
voltage to an LED light source, like a rectifier and PFC
(power factor correction) stage are neither explicitly men-
tioned nor shown in figure 1 in order not to overload the
present explanation of the embodiment of the invention
with information that can be assumed to be common
knowledge of the skilled person.

[0025] The operating device 1 according to the inven-
tion includes a converter 5 for converting the electrical
energy such thatthe LED 2 can be driven by the produced
DC voltage and current. Asit can be seenin theillustrated
embodiment of fig. 1, the converter 5 includes a trans-
former unit, thereby establishing a SELV barrier in the
converter 5. In addition to the converter 5, which is a main
power supply of the operating device 1, the operating
device 1 also comprises an auxiliary power supply 6.
[0026] Similar to the main power supply (converter 5),
the auxiliary power supply 6 comprises a transformer so
that the main power supply 5 and the auxiliary power
supply 6 both established the SELV barrier in the oper-
ating device 1.

[0027] The auxiliary power supply 6 is connected to a
control unit 7 in order to supply the control unit 7 with
electrical energy. The electrical energy supplied by the
auxiliary power supply 6 is independent from the electri-
cal energy generated and provided by the main power
supply for driving the LED 2. The control unit 7 adjusts
the parameter used in the converter 5 by providing a con-
trol signal to the converter 5 and thus controls the con-
verter 5 in order to adjust the electrical energy, which is
supplied to the LED 2. The control unit 7 may be a mi-
crocontroller or any other component suitable to control
the converter 5 as it is known from commonly known
operating devices.

[0028] According to the invention, the auxiliary power
supply 6 is not only provided in order to supply electrical
energy to the control unit 7. The auxiliary power supply
6 is also connected to an auxiliary bus interface 9 via an
auxiliary powerline. Thus, the auxiliary bus interface 9
allows an external device to be connected with the op-
erating device 1 in order to receive electrical energy from
the auxiliary power supply 6 for operation of the connect-
ed external device.

[0029] According to the inventive system, the sensor
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device 3 is connected to the auxiliary bus interface 9 so
that the sensor device 3 can receive electrical energy,
which is generated by the auxiliary power supply 6 over
the SELV barrier. Using the electrical energy provided
by the auxiliary power supply 6, the sensor device 3 ob-
tains information on the environment by physically sens-
ing the environment with its built-in sensing means 12.
The built-in sensing means 12 produces a sensor signal
which is output by the sensor device 3. The sensor device
3 may, for example, detect presence of a person, or
measure brightness. The sensor may also be provided
to receive signals received from neighboring luminaires
or other building infrastructure devices.

[0030] It is to be noted that in the illustrated embodi-
ment only a single sensor device 3 is connected to the
operating device. However, the auxiliary bus interface 9
may be connected to a plurality of sensor devices 3.
These plural sensor devices 3 may be of different types.
It is also possible that only one, a part of the plurality of
different sensor devices or even all of them are config-
ured to make use of the operating device’s 1 capability
to communicate via the powerline providing the electrical
energy to all connected sensor devices 3.

[0031] According to the invention, the communication
between the sensor device 3 and the control device 7 is
performed using powerline communication over the aux-
iliary bus interface 9. For enabling the control device 7
to communicate via powerline communication, an inter-
face circuit 10 is connected between the auxiliary bus
(auxiliary powerline) and the control unit 7. The interface
unit 10 superimposes a modulation signal on the power-
line voltage in order to convey information over the aux-
iliary bus.

[0032] Further, a capacitor 8 is provided between the
interface circuit 10 and the auxiliary bus for coupling the
interface circuit 10 with the auxiliary bus thereby enabling
the interface circuit 10 to induce an information carrying
signal onto the bus voltage.

[0033] A similar structure is provided on the sensor de-
vice’s 3 side. In order to be able to communicate via pow-
erline communication, the sensor device 3 comprises an
interface 11 including respective circuitry, the interface
11 being connected via a capacitor 14 to the auxiliary
bus interface 9.

[0034] Inthe embodiment,inductors 13and 16 are pro-
vided in the auxiliary powerline for filtering unwanted dis-
turbances on the auxiliary bus.

[0035] The auxiliary bus (powerline), which is estab-
lished on the auxiliary powerline connecting the auxiliary
power supply 6 with the auxiliary bus interface 9, enables
a bi-directional communication between the control unit
7 and the sensor device 3. Thus, it is possible that the
control unit 7 starts a communication with the sensor de-
vice 3, but also the sensor device 3 may start such com-
munication. However, according to the invention it is not
necessary that the communication is bi-directional. For
example, in case that the sensor device 3 is only capable
to provide a signal conveying information determined by
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the sensor device, a unidirectional structure can be suf-
ficient.

[0036] Inthe controlunit7, addresses for the operating
device 1 but also for the connected sensor device 3 are
stored. The control unit 7 itself is directly or indirectly
connected to an external bus interface 17 (e.g. via an
isolator not shown in fig. 1) of the operating device 1,
connecting the operating device to an external bus sys-
tem which may be a commonly known bus system pro-
vided for controlling the operating device 1 or monitoring
system characteristics. Such an external bus system may
be for example a DALI system, however, other bus sys-
tems which are known in the art may also be used.
[0037] Since the control unit 7 knows both addresses,
the address of the operating device 1 itself but also the
address of the sensor device 3, it is possible to transmit
control signals over the bus interface 17 to the operating
device 1 and/or the sensor device 3. Vice versa, it is also
possible toread outinformation fromthe operating device
1 and also to receive information obtained by the sensor
device 3a and use it for additional devices connected to
the external bus system of the overall lighting system.
[0038] The sensor device 3 may be a presence detec-
tor, a brightness sensor or the like. The sensor device 3
may also be used to enables one control by receiving
signals emitted from neighboring luminaires.

Claims

1. Operating device for providing electrical energy to a
light source (2), the operating device (1) comprising
a main power supply (5) for providing the electrical
energy to the light source, a control unit (7) being
connected to the main power supply (5) to control
the electrical energy supplied to the light source (2),
characterized in
that the operating device comprises an auxiliary bus
interface (9) for supplying electrical energy to one or
more sensor device(s) (3), and the operating device
(1) is configured to communicate with the sensor de-
vice(s) (3) by powerline communication over the aux-
iliary bus interface (9).

2. Operating device according to claim 1,
characterized in
that the operating device (1) further comprises an
auxiliary power supply (6) for supplying electrical en-
ergy to the control unit (7), wherein the auxiliary pow-
er supply (6) is connected to the auxiliary bus inter-
face (9).

3. Operating device according to claim 1 or 2,
characterized in
that the control unit (7) is adapted to communicate
with the sensor device(s) (3) by powerline commu-
nication.
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4.

10.

Operating device according to claim 3,
characterized in

that the control unit(7) is connected with the auxiliary
bus interface (9) via an interface circuit (10).

Operating device according to any of the preceding
claims,

characterized in

that the main power supply (5) and the auxiliary pow-
er supply (6) each comprise a transformer for estab-
lishing a SELV barrier.

Operating device according to any of the preceding
claims,

characterized in

that the operating device (1) comprises a bus inter-
face (17) connected to the control unit (7) for com-
municating via an external bus system.

Operating device according to any of the preceding
claims

characterized in

that the control unit (7) is configured to enable each
connected sensor device (3) and the operating de-
vice (1) to be addressable as distinct entities.

Sensor device comprising an interface (11) for con-
necting to a power supply to supply the sensor device
(3) with electrical energy, wherein the sensor device
(3) is further configured to perform powerline com-
munication over the interface (11).

Lighting system comprising the operating device (1)
according to any one of the claims 1 to 7 and at least
one sensor device (3) according to claim 8.

Lighting system according to claim 9,
characterized in
that the lighting system is comprised in a luminaire.
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