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(57) Disclosed is a luminaire (1) for emergency light-
ing operation. The luminaire (1) comprises a sensor unit
(11); a control unit (12); a driver unit (13); an LED load
(14); and a first communication unit (15). The sensor unit
(11) is configured to selectively provide the control unit
(12) with a supply voltage (10, L) of the luminaire (1) in
response to a sensor reading. The control unit (12) is
configured to control the driver unit (13) in accordance
with a rule of behavior for the emergency lighting oper-

ation and the selectively provided supply voltage (10’,
L’); and to trigger the first communication unit (15) in re-
sponse to an absence of zero crossings in the selectively
provided supply voltage (10’, L’). The driver unit (13) is
configured to drive the LED load (14); and the first com-
munication unit (15) is configured to send an indication
of the emergency lighting operation in response to the
trigger. Such luminaires are cost-efficient and may be
configured for emergency lighting operation on-demand.
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Description

Technical Field

[0001] The present disclosure relates to lighting technology, and in particular to luminaires for emergency lighting
operation.

Background Art

[0002] Basic lighting systems may require the deployment of cost-conscious system components. Luminaires of such
lighting systems may for cost reasons not be arranged to detect an emergency situation and to perform a corresponding
emergency lighting operation, let alone in connection with some kind of configurability.

Summary

[0003] In view of the above-mentioned drawbacks and limitations, the present disclosure aims to improve the lighting
systems of the background art. An objective is to provide cost-efficient luminaires that can be configured for emergency
lighting operation on-demand.
[0004] The objective is achieved by the embodiments as defined by the appended independent claims. Preferred
embodiments are set forth in the dependent claims and in the following description and drawings.
[0005] A first aspect of the present disclosure relates to a luminaire for emergency lighting operation. The luminaire
comprises a sensor unit; a control unit; a driver unit; an LED load; and a first communication unit. The sensor unit is
configured to selectively provide the control unit with a supply voltage of the luminaire in response to a sensor reading.
The control unit is configured to control the driver unit in accordance with a rule of behavior for the emergency lighting
operation and the selectively provided supply voltage; and to trigger the first communication unit in response to an
absence of zero crossings in the selectively provided supply voltage. The driver unit is configured to drive the LED load;
and the first communication unit is configured to send an indication of the emergency lighting operation in response to
the trigger.
[0006] The first communication unit may further be configured to receive the indication of the emergency lighting
operation.
[0007] A second aspect of the present disclosure relates to a luminaire for emergency lighting operation. The luminaire
comprises a control unit; a driver unit; an LED load; and a first communication unit. The first communication unit is
configured to receive an indication of the emergency lighting operation. The control unit is configured to control the driver
unit in accordance with a rule of behavior for emergency lighting operation and a permanently provided supply voltage
of the luminaire. The driver unit is configured to drive the LED load.
[0008] The control unit may further be configured to trigger the first communication unit in response to an absence of
zero crossings in the permanently provided supply voltage; and the first communication unit may further be configured
to send the indication of the emergency lighting operation in response to the trigger.
[0009] The supply voltage of the luminaire may comprise one of: an alternating current, AC, voltage or a rectified AC
voltage under regular lighting operation; and a direct current, DC, voltage under the emergency lighting operation.
[0010] The control unit may further comprise a zero crossing detection, ZXD, circuit; and the control unit may further
be configured to detect the absence of the zero crossings using the ZXD circuit upon a lapse of a zero crossing timeout
period in excess of a reciprocal value of a mains frequency.
[0011] The control unit may further be configured to detect a presence of the zero crossings using the ZXD circuit
upon a completion of a zero crossing countdown being set upon an emergence of the emergency lighting operation.
[0012] The first communication unit may comprise one of: a Wireless Local Area Network, WLAN, communication
interface in accordance with IEEE 802.11; a Thread communication interface in accordance with IEEEE 802.15.4; a
Bluetooth communication interface, a Bluetooth Low Energy, BLE, communication interface, a SubGHz communication
interface preferable in the ISM bands (e.g. 433 MHz, 868 MHz, 915 MHz), or operating at another frequency.
[0013] The sensor unit may comprise one of: a presence and/or motion sensor, being configured to selectively provide
the control unit with the supply voltage of the luminaire in response to a presence and/or motion sensor reading; a light
intensity sensor, being configured to selectively provide the control unit with the supply voltage of the luminaire in
response to a light intensity sensor reading; and a communication interface of a lighting control bus, being configured
to selectively provide the control unit with the supply voltage of the luminaire in response to a sensor reading via the
lighting control bus.
[0014] The lighting control bus may comprise a Digital Addressable Lighting Interface, DALI, bus.
[0015] The luminaire may further comprise a second communication unit; and the control unit may further be configured
to receive, via the second communication unit, a parameter being indicative of the rule of behavior for the emergency
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lighting operation.
[0016] The second communication unit may comprise a Near Field Communication, NFC, interface.
[0017] The rule of behavior for the emergency lighting operation may comprise one of: not driving the LED load and
not responding to the provided supply voltage any further, if the parameter corresponds to a value of 0; driving the LED
load at a dim level corresponding to the parameter and not responding to the provided supply voltage any further, if the
parameter corresponds to a value between 1 and 100; driving the LED load at a predefined dim level and not responding
to the provided supply voltage any further, if the parameter corresponds to a value of 101; and driving the LED load at
a dim level corresponding to regular operating conditions in response to the provided supply voltage, if the parameter
corresponds to a value of 255.
[0018] A third aspect of the present disclosure relates to a method of operating a luminaire for emergency lighting
operation. The method comprises selectively providing a control unit of the luminaire with a supply voltage of the luminaire
in response to a sensor reading. The method further comprises controlling a driver unit of the luminaire in accordance
with a rule of behavior for the emergency lighting operation and the selectively provided supply voltage. The method
further comprises driving an LED load of the luminaire. The method further comprises triggering a first communication
unit of the luminaire in response to an absence of zero crossings in the selectively provided supply voltage; and sending
an indication of the emergency lighting operation in response to the trigger.
[0019] A fourth aspect of the present disclosure relates to a method of operating a luminaire for emergency lighting
operation. The method comprises receiving an indication of the emergency lighting operation. The method further com-
prises controlling a driver unit of the luminaire in accordance with a rule of behavior for the emergency lighting operation
and a permanently provided supply voltage of the luminaire; and driving an LED load of the luminaire.

Advantageous Effects

[0020] The present disclosure provides cost-efficient luminaires using simple components, such as presence/move-
ment sensors behaving like light switches. The luminaires are on-demand configurable for emergency lighting operation,
detect emergency situations via voltage supply or indications received from other luminaires, and perform the emergency
lighting operation in accordance with said configuration.
[0021] The technical effects and advantages described above in relation with the luminaires equally apply to the
methods of operating the same having corresponding features.

Brief Description of Drawings

[0022] The above-described aspects and implementations will now be explained with reference to the accompanying
drawings, in which the same or similar reference numerals designate the same or similar elements.
[0023] The features of these aspects and implementations may be combined with each other unless specifically stated
otherwise.
[0024] The drawings are to be regarded as being schematic representations, and elements illustrated in the drawings
are not necessarily shown to scale. Rather, the various elements are represented such that their function and general
purpose become apparent to those skilled in the art.

FIG. 1 illustrates a luminaire in accordance with the present disclosure;

FIG. 2 illustrates a luminaire in accordance with the present disclosure;

FIG. 3 illustrates a lighting system in regular lighting operation;

FIG. 4 illustrates a lighting system in emergency lighting operation;

FIG. 5 illustrates a state diagram of the control unit of the luminaire;

FIG. 6 illustrates the ZXD circuit of the control unit of the luminaire;

FIG. 7 illustrates a flow diagram of a method in accordance with the present disclosure of operating the luminaire; and

FIG. 8 illustrates a flow diagram of a method in accordance with the present disclosure of operating the luminaire.
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Detailed Descriptions of Drawings

[0025] FIG. 1 illustrates a luminaire 1 in accordance with the present disclosure.
[0026] The depicted luminaire 1 is suitable for regular lighting operation (i.e., regular illumination) as well as for emer-
gency lighting operation (i.e., emergency illumination).
[0027] The luminaire 1 comprises a sensor unit 11; a control unit 12; a driver unit 13; an LED load 14; and a first
communication unit 15.
[0028] In accordance with FIG. 1, the sensor unit 11 may comprise a presence and/or motion sensor, being configured
to selectively provide the control unit 12 with the supply voltage 10, L of the luminaire 1 in response to a presence and/or
motion sensor reading.
[0029] Alternatively, the sensor unit 11 may comprise a light intensity sensor (not shown), such as a daylight sensor,
being configured to selectively provide the control unit 12 with the supply voltage 10, L of the luminaire 1 in response to
a light intensity sensor reading.
[0030] Alternatively, the sensor unit 11 may comprise a communication interface (not shown) of a lighting control bus,
such as a Digital Addressable Lighting Interface (DALI, or DALI-2) bus. The communication interface may be configured
to selectively provide the control unit 12 with the supply voltage 10, L of the luminaire 1 in response to a sensor reading
indicated via the lighting control bus.
[0031] The sensor unit 11 is configured to selectively provide the control unit 12 with a supply voltage 10, L of the
luminaire 1 in response to a sensor reading such as presence/motion, daylight, etc. In other words, the sensor unit 11
behaves like a light switch in that it switches/connects through the supply voltage 10, L of the luminaire 1 to the control
unit 12 upon the sensor reading.
[0032] The control unit 12 may comprise one of: an Application-Specific Integrated Circuit (ASIC), a field-programmable
gate array (FPGA), a microcontroller (mC), a Central Processing Unit (CPU), and the like.
[0033] The driver unit 13 may comprise a commercially available LED driver matching the electrical requirements of
the LED load 14.
[0034] The LED load 14 may comprise at least one LED.
[0035] The first communication unit 15 may comprise one of: a Wireless Local Area Network, WLAN, communication
interface in accordance with IEEE 802.11; a Thread communication interface in accordance with IEEEE 802.15.4; a
Bluetooth communication interface, a Bluetooth Low Energy, BLE, communication interface, a SubGHz communication
interface preferrable in the ISM bands (e.g. 433 MHz, 868 MHz, 915 MHz), or operating at another frequency.
[0036] The supply voltage 10, L of the luminaire 1, which may be applied at a port suggested on top of FIG. 1, may
comprise one of: an alternating current (AC) voltage or a rectified AC voltage under regular lighting operation; and a
direct current (DC) voltage under the emergency lighting operation. That is to say, the luminaire 1 regularly receives an
AC supply voltage having zero crossings, whereas in emergency situations the luminaire 1 receives a DC supply voltage
from a central emergency power supply such as a battery.
[0037] The control unit 12 may be configured to detect a presence of zero crossings (i.e., regular lighting operation)
using a zero crossing detection, ZXD, circuit 121 (not shown, see FIG. 6 below).
[0038] In particular, the presence of zero crossings may be detected upon a completion of a zero crossing countdown
being set upon an emergence of the emergency lighting operation. For example, the zero crossing countdown may be
started from a value of 1 for immediate detection of the presence of zero crossings, whereas higher start values may
prevent a premature detection of the presence of zero crossings.
[0039] The control unit 12 may further be configured to detect the absence of the zero crossings (i.e., emergency
lighting operation) using the ZXD circuit 121.
[0040] In particular, the absence of zero crossings may be detected upon a lapse of a zero crossing timeout period
in excess of a reciprocal value of a mains frequency. For example, a mains frequency of ƒ = 50 or 60 Hz implies a zero
crossing every 1/f = 10 ms (8, 3 ms). Thus, depending on the applicable mains frequency, a zero crossing timeout period
in excess of 10 ms (8, 3 ms) should be used, and the corresponding timer should be (re-)set to this zero crossing timeout
period each time a zero crossing is detected.
[0041] Accordingly, the luminaire 1 of the first aspect is capable of distinguishing regular lighting operation and emer-
gency lighting operation once the sensor unit 11 is active.
[0042] The luminaire 1 may further comprise a second communication unit 16, such as a Near Field Communication
(NFC) interface; and may further be configured to receive, via the second communication unit 16, a parameter 17, X
being indicative of a rule of behavior for the emergency lighting operation.
[0043] For example, the rule of behavior of the control unit 12 for the emergency lighting operation may comprise one of:



EP 4 436 319 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0044] Accordingly, an arbitrary luminaire 1, 1’ may be configured as an emergency luminaire (or regular luminaire)
by holding an NFC tag to it. Other luminaires 1, 1’ may be configured to be switched off in emergency situations so as
to preserve the central emergency DC supply.
[0045] The control unit 12 is further configured to control the driver unit 13 in accordance with the rule of behavior for
the emergency lighting operation and the selectively provided supply voltage 10’, L’.
[0046] Evidently, the driver unit 13 is configured to drive the LED load 14.
[0047] The control unit 12 is further configured to trigger the first communication unit 15 in response to the selectively
provided supply voltage 10’, L’, and in particular in response to the absence of the zero crossings in the selectively
provided supply voltage 10’, L’.
[0048] The first communication unit 15 is configured to send an indication of the emergency lighting operation in
response to the trigger to other luminaires 1, 1’; and may further be configured to receive the indication of the emergency
lighting operation from the other luminaires 1, 1’.
[0049] In summary, the luminaire 1 of the first aspect enables

- recognizing emergency situations by detecting, upon a sensor reading, a lack of zero crossings in a centralized
emergency DC voltage supply (or by receiving an indication of such situations), and

- responding to the recognized emergency situations in accordance with an on-demand configuration.

[0050] FIG. 2 illustrates a luminaire 1’ in accordance with the present disclosure.
[0051] Like the luminaire 1 of FIG. 1, the luminaire 1’ of FIG. 2 is suitable for regular lighting operation as well as for
emergency lighting operation.
[0052] The depicted luminaire 1’ comprises a control unit 12; a driver unit 13; an LED load 14; and a first communication
unit 15 as described in connection with FIG. 1.
[0053] However, unlike the luminaire 1 of FIG. 1, the luminaire 1’ of FIG. 2 lacks a sensor unit 11.
[0054] Despite the lack of a sensor unit 11, the luminaire 1 of the second aspect is capable of distinguishing regular
lighting operation and emergency lighting operation as follows:
First, the control unit 12 of the luminaire 1’ of FIG. 2 is configured to receive a permanently provided supply voltage 10, L.
[0055] This permanently provided supply voltage 10, L may comprise one of: an AC voltage or a rectified AC voltage
under regular lighting operation; and a DC voltage under the emergency lighting operation.
[0056] The control unit 12 of the luminaire 1’ of FIG. 2 is further configured to control the driver unit 13 in accordance
with a rule of behavior (see above) for emergency lighting operation and the permanently provided supply voltage 10,
L. In other words, the luminaire 1’ of FIG. 2 may autonomously establish emergency situations by detecting an absence
of the zero crossings in the permanently provided supply voltage 10, L as described above.
[0057] Second, the first communication unit 15 of the luminaire 1’ of FIG. 2 is further configured to receive an indication
of the emergency lighting operation from other luminaires 1, 1’. Accordingly, the luminaire 1’ of FIG. 2 may further
establish emergency situations by receiving appropriate indications from other luminaires 1, 1’.
[0058] As before, the driver unit 13 is configured to drive the LED load 14.

If the parameter 17, X 
corresponds to ...

... then ...

... a value of 0, ... not driving the LED load 14 and not responding to the provided supply voltage 
10, L any further ⇒  stop regular lighting operation;

... a value between 1 and 100, ... driving the LED load 14 at a dim level corresponding to the parameter 17, X and 
not responding to the provided supply voltage 10, L; 10, L’ any further ⇒  proceed 
to emergency lighting operation with defined dim level;

... a value of 101, ... driving the LED load 14 at a predefined dim level and not responding to the 
provided supply voltage

10, L; 10, L’ any further ⇒  proceed to emergency lighting operation with 
predefined dim level;

... a value between 102 and 254,
...

(reserved)

... a value of 255, ... driving the LED load 14 at a dim level corresponding to regular operating 
conditions in response to the provided supply voltage 10, L; 10, L ’ ⇒  continue 
regular lighting operation.
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[0059] The control unit 12 may further be configured to trigger the first communication unit 15 in response to the
absence of zero crossings in the permanently provided supply voltage 10, L; and the first communication unit 15 may
further be configured to send the indication of the emergency lighting operation in response to the trigger.
[0060] The luminaire 1, 1’ may also comprise a second communication unit 16 such as an NFC interface; and the
control unit 12 may further be configured to receive, via the second communication unit 16, a parameter 17, X being
indicative of the rule of behavior for the emergency lighting operation.
[0061] In summary, the luminaire 1’ of the second aspect enables

- recognizing emergency situations by detecting a lack of zero crossings in a centralized emergency DC voltage
supply (or by receiving an indication of such situations), and

- responding to the recognized emergency situations in accordance with an on-demand configuration.

[0062] FIG. 3 illustrates a lighting system 1, 1’ in regular lighting operation.
[0063] In this example, the lighting system 1, 1’ comprises the luminaires 1 (with a sensor unit 11) and 1’ (without a
sensor unit 11) as explained in connection with FIGs. 1 and 2, respectively.
[0064] Under regular lighting operation, the supply voltage 10, L applied comprises one of an AC voltage or a rectified
AC voltage. That is to say, the luminaires 1, 1’ receive a same AC supply voltage having zero crossings.
[0065] Assuming a sensor reading such as a presence/motion, daylight, and the like, the sensor unit 11 of the luminaire
1 (left side of FIG. 3) is configured to selectively provide the control unit 12 with a supply voltage 10, L of the luminaire
1 in response to the sensor reading, such that the control unit 12 of the luminaire 1 receives the selectively provided
supply voltage 10’, L ’.
[0066] By contrast, the control unit 12 of the luminaire 1’ (right side of FIG. 3) receives a permanently provided supply
voltage 10, L.
[0067] The control units 12 of both luminaires 1, 1’ are further configured to control their driver units 13 in accordance
with a respective rule of behavior (see above) for emergency lighting operation and the respective provided supply
voltage 10, L, 10, L ’.
[0068] Under regular lighting operation, both control units 12 will detect a presence of zero crossings and therefore
not control their driver units 13 in accordance with an emergency lighting operation.
[0069] FIG. 3 also indicates operating staff proceeding from luminaire 1 to luminaire 1’ for a respective configuration
as an emergency luminaire (or regular luminaire) by holding an NFC tag to its NFC interface 16, if any.
[0070] FIG. 4 illustrates a lighting system 1, 1’ in emergency lighting operation.
[0071] The lighting system 1, 1’ of FIG. 4 corresponds to the lighting system of FIG. 3.
[0072] However, under emergency lighting operation, the supply voltage 10, L applied comprises a DC voltage. Ac-
cordingly, the luminaires 1, 1’ receive a DC supply voltage wherein zero crossings are absent.
[0073] Assuming a sensor reading such as a presence/motion, daylight, and the like, the sensor unit 11 of the luminaire
1 (left side of FIG. 4) is configured to selectively provide the control unit 12 with a supply voltage 10, L of the luminaire
1 in response to the sensor reading, such that the control unit 12 of the luminaire 1 receives the selectively provided
supply voltage 10’, L ’.
[0074] The control unit 12 of the luminaire 1’ (right side of FIG. 4) receives a permanently provided supply voltage 10, L.
[0075] The control units 12 of both luminaires 1, 1’ are further configured to control their driver units 13 in accordance
with a respective rule of behavior (see above) for emergency lighting operation and the respective provided supply
voltage 10, L, 10, L ’.
[0076] Under emergency lighting operation, both control units 12 will detect an absence of zero crossings and therefore
control their driver units 13 in accordance with an emergency lighting operation.
[0077] The control unit 12 of the luminaire 1 (left side of FIG. 4) further triggers its first communication unit 15 in
response to the absence of the zero crossings in the selectively provided supply voltage 10’, L’; and the first communication
unit 15 of the luminaire 1 (left side of FIG. 4) further sends an indication of the emergency lighting operation in response
to the trigger.
[0078] In turn, the first communication unit 15 of the luminaire 1’ (right side of FIG. 4) receives the indication of the
emergency lighting operation from the other luminaire 1.
[0079] Accordingly, the luminaire 1’ (right side of FIG. 4) may autonomously establish emergency situations by detecting
the absence of the zero crossings in the permanently provided supply voltage 10, L as described above, and may further
establish emergency situations by receiving appropriate indications from the sensor-based luminaire 1. Thus, an arbitrary
luminaire 1, 1’ of a lighting system may respond to an emergency situation even without any a zero crossing detection.
[0080] FIG. 5 illustrates a state diagram of the control unit 12 of the luminaire 1, 1’.
[0081] The stripped-down state diagram includes two states S1 (regular lighting operation, i.e., no emergency illumi-
nation) and S2 (emergency lighting operation, i.e., emergency illumination), respectively.
[0082] On the left side of FIG. 5, a transition from emergency lighting operation to regular lighting operation is shown.
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[0083] Note the sine shapes of the provided supply voltage 10, L, 10, L ’ in the diagrams on the left of FIG. 5.
[0084] The control unit 12 may be configured to detect the corresponding presence of zero crossings in the provided
supply voltage 10, L, 10, L’ using its zero crossing detection, ZXD, circuit 121 (not shown, see FIG. 6 below), in particular
upon a completion of a zero crossing countdown being set upon an emergence of the emergency lighting operation. For
example, the zero crossing countdown may be started from a value of 1 for immediate detection of the presence of zero
crossings. The zero crossing counter is decremented every time a zero crossing is detected.
[0085] The regular detection/presence of zero crossings is indicated by the non-lapse of a zero crossing timeout period
in excess of a reciprocal value of a mains frequency. In other words, as long as the appropriate zero crossing timeout
period doesn’t lapse, regular lighting operation applies.
[0086] A transition from regular lighting operation to emergency lighting operation is shown on the right side of FIG. 5.
[0087] Note the discontinuation of the sine-shaped provided supply voltage 10, L, 10, L ’ in the diagram on the right
of FIG. 5 and the subsequent transition to a provided DC supply voltage 10, L, 10, L’ upon reception from the central
emergency power supply.
[0088] The control unit 12 may be configured to detect the corresponding absence of the zero crossings in the provided
supply voltage 10, L, 10, L ’ using the ZXD circuit 121 upon a lapse of the zero crossing timeout period in excess of a
reciprocal value of a mains frequency.
[0089] In other words, as long as the zero crossing timeout period lapses, emergency lighting operation (state S2)
applies. As soon as zero crossings emerge and the zero crossing timeout period fails to lapse, a return to the regular
lighting operation (state S1) is appropriate.
[0090] FIG. 6 illustrates the ZXD circuit 121 of the control unit 12 of the luminaire 1, 1’.
[0091] An electrically connected zero-crossing detection (not shown) may include a ZXD circuit 121 within the control
circuit 12 preceded by a series resistor.
[0092] The electrically isolated zero-crossing detection indicated in FIG. 6 may include an arbitrary General Purpose
Input/Output (GPIO) port the control circuit 12 preceded by a low-pass circuit, an opto-coupler, and an optional rectifier
bridge.
[0093] The low-pass circuit includes a resistor and a capacitor in series. An appropriate dimensioning of the low-pass
circuit achieves an incomplete smoothing of the resulting ZCD signal so that zero crossings may still be detected.
[0094] FIG. 7 illustrates a flow diagram of a method 2 in accordance with the present disclosure of operating the
luminaire 1.
[0095] The method 2 is suitable for operating the luminaire 1 for emergency lighting operation of FIG. 1.
[0096] The method 2 comprises a step of selectively providing 21 a control unit 12 of the luminaire 1 with a supply
voltage 10, L of the luminaire 1 in response to a sensor reading.
[0097] The method 2 further comprises controlling 22 a driver unit 13 of the luminaire 1 in accordance with a rule of
behavior for the emergency lighting operation and the selectively provided supply voltage 10’,L’.
[0098] The method 2 further comprises driving 23 an LED load 14 of the luminaire 1.
[0099] The method 2 further comprises triggering 24 a first communication unit 15 of the luminaire 1 in response to
an absence of zero crossings in the selectively provided supply voltage 10’, L’; and sending 25 an indication of the
emergency lighting operation in response to the trigger.
[0100] FIG. 8 illustrates a flow diagram of a method 2’ in accordance with the present disclosure of operating the
luminaire 1’.
[0101] The method 2’ is suitable for operating the luminaire 1’ for emergency lighting operation of FIG. 2.
[0102] The method 2’ comprises receiving 25’ an indication of the emergency lighting operation. In particular, this may
be the indication of the emergency lighting operation sent by a luminaire 1 of the first aspect (i.e., including a sensor unit).
[0103] The method 2’ further comprises controlling 22’ a driver unit 13 of the luminaire 1 in accordance with a rule of
behavior for the emergency lighting operation and a permanently provided supply voltage 10, L of the luminaire 1; and
driving 23 an LED load 14 of the luminaire 1.

Claims

1. A luminaire (1) for emergency lighting operation, comprising

a sensor unit (11); a control unit (12); a driver unit (13); an LED load (14); and a first communication unit (15);
the sensor unit (11) being configured to

- selectively provide the control unit (12) with a supply voltage (10, L) of the luminaire (1) in response to a
sensor reading;
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the control unit (12) being configured to

- control the driver unit (13) in accordance with a rule of behavior for the emergency lighting operation and
the selectively provided supply voltage (10’, L’); and
- trigger the first communication unit (15) in response to an absence of zero crossings in the selectively
provided supply voltage (10’, L’);

the driver unit (13) being configured to

- drive the LED load (14); and

the first communication unit (15) being configured to

- send an indication of the emergency lighting operation in response to the trigger.

2. The luminaire (1) of claim 1,
the first communication unit (15) further being configured to

- receive the indication of the emergency lighting operation.

3. A luminaire (1’) for emergency lighting operation, comprising

a control unit (12); a driver unit (13); an LED load (14); and a first communication unit (15);
the first communication unit (15) being configured to

- receive an indication of the emergency lighting operation;

the control unit (12) being configured to

- control the driver unit (13) in accordance with a rule of behavior for emergency lighting operation and a
permanently provided supply voltage (10, L) of the luminaire (1’); and

the driver unit (13) being configured to

- drive the LED load (14).

4. The luminaire (1’) of claim 3,

the control unit (12) further being configured to

- trigger the first communication unit (15) in response to an absence of zero crossings in the permanently
provided supply voltage (10, L);

the first communication unit (15) further being configured to

- send the indication of the emergency lighting operation in response to the trigger.

5. The luminaire (1, 1’) of any one of the preceding claims,
the supply voltage (10, L) of the luminaire (1, 1’) comprising one of:

- an alternating current, AC, voltage or a rectified AC voltage under regular lighting operation; and
- a direct current, DC, voltage under the emergency lighting operation.

6. The luminaire (1, 1’) of any one of the preceding claims,

the control unit (12) further comprising
a zero crossing detection, ZXD, circuit (121);
the control unit (12) further being configured to
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- detect the absence of the zero crossings using the ZXD circuit (121) upon a lapse of a zero crossing
timeout period in excess of a reciprocal value of a mains frequency.

7. The luminaire (1, 1’) of claim 6,
the control unit (12) further being configured to

- detect a presence of the zero crossings using the ZXD circuit (121) upon a completion of a zero crossing
countdown being set upon an emergence of the emergency lighting operation.

8. The luminaire (1, 1’) of any one of the preceding claims,
the first communication unit (15) comprising one of:

- a Wireless Local Area Network, WLAN, communication interface in accordance with IEEE 802.11;
- a Thread communication interface in accordance with IEEEE 802.15.4;
- a Bluetooth communication interface,
- a Bluetooth Low Energy, BLE, communication interface,
- a SubGHz communication interface preferrable in the ISM bands (e.g. 433 MHz, 868 MHz, 915 MHz), or
operating at another frequency.

9. The luminaire (1, 1’) of any one of the preceding claims,
the sensor unit (11) comprising one of:

a presence and/or motion sensor, being configured to

- selectively provide the control unit (12) with the supply voltage (10, L) of the luminaire (1) in response to
a presence and/or motion sensor reading;

a light intensity sensor, being configured to

- selectively provide the control unit (12) with the supply voltage (10, L) of the luminaire (1) in response to
a light intensity sensor reading; and

a communication interface of a lighting control bus, being configured to

- selectively provide the control unit (12) with the supply voltage (10, L) of the luminaire (1) in response to
a sensor reading via the lighting control bus.

10. The luminaire (1, 1’) of claim 9,
the lighting control bus comprising a Digital Addressable Lighting Interface, DALI, bus.

11. The luminaire (1, 1’) of any one of the preceding claims, further comprising

a second communication unit (16);
the control unit (12) further being configured to

- receive, via the second communication unit (16), a parameter (17, X) being indicative of the rule of behavior
for the emergency lighting operation.

12. The luminaire (1, 1’) of claim 11,
the second communication unit (16) comprising
a Near Field Communication, NFC, interface.

13. The luminaire (1, 1’) of claim 11 or claim 12,
the rule of behavior for the emergency lighting operation comprising one of:

- not driving the LED load (14) and not responding to the provided supply voltage (10, L) any further, if the
parameter (17, X) corresponds to a value of 0;
- driving the LED load (14) at a dim level corresponding to the parameter (17, X) and not responding to the
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provided supply voltage (10, L; 10, L ’) any further, if the parameter (17, X) corresponds to a value between 1
and 100;
- driving the LED load (14) at a predefined dim level and not responding to the provided supply voltage (10, L;
10, L’) any further, if the parameter (17, X) corresponds to a value of 101; and
- driving the LED load (14) at a dim level corresponding to regular operating conditions in response to the
provided supply voltage (10, L; 10, L ’), if the parameter (17, X) corresponds to a value of 255.

14. A method (2) of operating a luminaire (1) for emergency lighting operation, the method (2) comprising

- selectively providing (21) a control unit (12) of the luminaire (1) with a supply voltage (10, L) of the luminaire
(1) in response to a sensor reading;
- controlling (22) a driver unit (13) of the luminaire (1) in accordance with a rule of behavior for the emergency
lighting operation and the selectively provided supply voltage (10’, L’);
- driving (23) an LED load (14) of the luminaire (1); and
- triggering (24) a first communication unit (15) of the luminaire (1) in response to an absence of zero crossings
in the selectively provided supply voltage (10’, L’);
- sending (25) an indication of the emergency lighting operation in response to the trigger.

15. A method (2’) of operating a luminaire (1’) for emergency lighting operation, the method (2’) comprising

- receiving (25’) an indication of the emergency lighting operation;
- controlling (22’) a driver unit (13) of the luminaire (1) in accordance with a rule of behavior for the emergency
lighting operation and a permanently provided supply voltage (10, L) of the luminaire (1); and
- driving (23) an LED load (14) of the luminaire (1).
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