
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
66

4 
58

1
A

1
*EP003664581A1*

(11) EP 3 664 581 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
10.06.2020 Bulletin 2020/24

(21) Application number: 18210318.4

(22) Date of filing: 05.12.2018

(51) Int Cl.:
H05B 37/02 (2006.01) G06F 13/38 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Tridonic GmbH & Co. KG
6851 Dornbirn (AT)

(72) Inventors:  
• Lochmann, Frank

88147 Achberg (DE)
• Romano, Fabio

6850 Dornbirn (AT)
• Barth, Alexander

6861 Alberschwende (AT)

(74) Representative: Rupp, Christian
Mitscherlich PartmbB 
Patent- und Rechtsanwälte 
Sonnenstraße 33
80331 München (DE)

(54) DALI CONTROL DEVICE

(57) A DALI control device (10) comprises a DALI interface (21) adapted to receive and/or transmit DALI signals.
Additionally, the DALI interface (21) is adapted to utilize a signal level of the DALI signals.



EP 3 664 581 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention relates to an improvement of the
DALI communications standard.
[0002] As of now, the DALI communications standard
allows for up to 64 devices and additional 64 sensors
connected to a single DALI bus system. The current
drawn by each connected element is limited to 2 mA.
While using such a large number of devices on a single
DALI bus though, bus congestion can occur, leading to
unacceptably high reaction times of the connected de-
vices due to a long waiting time until the respective DALI
command can be transmitted.
[0003] A conventional DALI bus communication sys-
tem is for example shown by the document WO
2013/113888.
[0004] Accordingly, the object of the invention is to in-
crease the information transmission capacity while pref-
erably retaining compatibility to legacy devices.
[0005] The object solved by the features of claim 1 for
the device and claim 14 for the method. Further it is solved
by the features of claim 15 for the associated computer
program. The dependent claims contain further develop-
ments.
[0006] The inventive DALI control device comprises a
DALI interface adapted to receive and/or transmit DALI
signals. Additionally, the DALI interface is adapted to uti-
lize a signal level of the DALI signals. By using not only
the signal transitions according to the Manchester coding
employed by regular DALI signals, but by additionally
utilizing the signal levels of the DALI signals, the infor-
mation carrying capacity of the DALI signals can be in-
creased, without increasing the necessary bandwidth or
clock rate.
[0007] Preferably, the DALI control device is adapted
to transmit DALI signals. In this case, the DALI interface
comprises an encoder, adapted to encode a first infor-
mation based on Manchester coding, and encode a sec-
ond information based on a signal level of HIGH and/or
LOW pulses of the Manchester coding. This allows for a
very efficient spectral use.
[0008] More preferably, the encoder is adapted to en-
code the second information using amplitude modula-
tion, e.g. amplitude shift keying, with at least two, pref-
erably at least three, most preferably at least four signal
levels. Additionally or alternatively, the encoder is adapt-
ed to encode the second information using frequency
modulation, e.g. frequency shift keying, with at least two,
preferably at least three, most preferably at least four
signal frequencies within the HIGH and/or LOW pulses
of the Manchester coding. Using amplitude modulation
allows for a very simple coding and decoding, while using
frequency modulation allows for a more robust signal
transmission.
[0009] Preferably, the DALI control device is adapted
to receive DALI signals. The DALI interface then com-
prises a decoder, which is adapted to decode a first in-
formation based on Manchester coding and decode a

second information based on a signal level of HIGH
and/or LOW pulses of the Manchester coding. This al-
lows for an especially efficient spectral use.
[0010] Preferably, the decoder is adapted to decode
the second information using amplitude modulation with
at least two, preferably at least three, most preferably at
least four signal levels. Additionally or alternatively, the
decoder is adapted to decode the second information
using frequency modulation with at least two, preferably
at least three, most preferably at least four signal fre-
quencies within the HIGH and/or LOW pulses of the Man-
chester coding. Using amplitude modulation allows for a
very simple coding and decoding, while using frequency
modulation allows for a more robust signal transmission.
[0011] Preferably, the DALI interface moreover com-
prises a galvanic decoupler, adapted to perform a gal-
vanic decoupling of the DALI control device and a con-
nection port to a secondary DALI line. This effectively
prevents interferences.
[0012] More preferably, the galvanic decoupler is a
high frequency clocked DC-DC converter comprising a
transformer. This type of galvanic decoupler is especially
suitable for conveying different signal levels of the DALI
signals.
[0013] Preferably, the high frequency clocked DC-DC
converter comprising a transformer is adapted to transmit
a load modulation of a secondary side to a primary side,
forming a reverse channel. This allows for 2-way com-
munications.
[0014] Preferably, the DALI interface is adapted to set
the clocking of the high frequency clocked DC-DC con-
verted so as to perform an amplitude modulation and/or
a frequency modulation of the HIGH and/or LOW pulses
of the DALI signal at a secondary side of the transformer.
This allows for an especially simple signal generation.
[0015] Preferably, the high frequency clocked DC-DC
converter comprises at least one primary side switch. An
amplitude of a signal of a secondary side of the trans-
former may be set by a duty factor or switching frequency
selection of the primary side switch of the DC-DC con-
verter. This allows for an especially simple signal gener-
ation.
[0016] In an alternative embodiment, the primary side
switch of the DC-DC converter may be clocked at a fixed
frequency and a fixed duty cycle and thereby may transfer
the level of the amplitude of the primary side voltage to
the secondary side in a "feed-forward" operation.
[0017] Preferably, the DALI interface is adapted to be
compatible to legacy DALI devices, especially to DALI
control devices employing only Manchester coding. This
allows for an especially flexible use of the DALI control
device.
[0018] Preferably, the DALI interface is adapted to uti-
lize additional signal levels between 10 V and 30 V, pref-
erably between 11 V and 15 V, most preferably between
11,5 V and 12,5 V. This allows for a clear distinguishing
from the regular DALI high voltage of 10 V.
[0019] Moreover, an inventive DALI system is present-
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ed. The inventive DALI system comprises a first DALI
control device as explained earlier and a second DALI
control explained earlier. Moreover, the system compris-
es a primary DALI line connecting the first DALI control
device and the second DALI control device. The system
allows for an especially high information transmission
rate between the devices.
[0020] Moreover, a method for communicating using
a DALI interface is provided. The method comprises re-
ceiving and/or transmitting DALI signals, additionally uti-
lizing a signal level of the DALI signals. This allows for
an especially efficient communication with a high trans-
mission rate.
[0021] Moreover, a computer program is provided. The
computer program comprises program code for perform-
ing the previously shown method, when the computer
program runs on a computer.
[0022] An exemplary embodiment of the invention is
now further explained with respect to the drawings, in
which

Fig. 1 shows a first embodiment of the DALI system
along with a first embodiment of the DALI con-
trol device in a block diagram;

Fig. 2 shows a second embodiment of the DALI sys-
tem along with a second embodiment of the DA-
LI control device in a block diagram;

Fig. 3 shows a detail of a third embodiment of the DALI
control device in a block diagram;

Fig. 4 shows an exemplary DALI signal using Man-
chester coding;

Fig. 5 shows an exemplary DALI signal as used by a
fourth embodiment of the DALI control device;

Fig. 6 shows a detail of a fifth embodiment of the DALI
control device in a circuit diagram;

Fig. 7 shows a detail of a sixth embodiment of the DA-
LI control device in a circuit diagram;

Fig. 8 shows a first embodiment of the inventive meth-
od in a flow diagram, and

Fig. 9 shows a second embodiment of the inventive
method in a flow diagram.

[0023] First we demonstrate the construction and func-
tion of different embodiments of the inventive DALI sys-
tem and DALI control device along Fig. 1-7, before we
show the detailed function of the different embodiments
of the method along Fig. 8 and Fig. 9. Similar entities and
reference numbers in different figures have been partially
omitted.
[0024] In Fig. 1, a first embodiment of the DALI system

1 is shown. The DALI system 1 comprises a first DALI
control device 10 connected by a primary DALI line 13
to a second DALI control device 11. For example, the
first DALI control device 10 is a central DALI controller,
while the second DALI control device 11 is a DALI com-
patible lighting device. According to the legacy DALI pro-
tocol, Manchester coding is used for encoding commu-
nications between the first DALI control device 10 and
the second DALI control device 11.
[0025] The second DALI control device 11 may com-
prise an internal control unit which is designed to control
a load element like a lamp depending on the communi-
cation received from primary DALI line 13. At least the
second DALI control device 11 may comprise a galvanic
decoupler, like an opto-coupler, which provides galvanic
isolation from the primary DALI line 13 to the internal
control unit.
[0026] An example of a Manchester coding is for ex-
ample shown in Fig. 4. The information is therein encoded
in the transitions between a low signal level and a high
signal level. The actual signal level of the LOW signal
level and the HIGH signal level though is conventionally
not used for information transmission.
[0027] According to the present invention, as shown in
Fig. 5, the signal level of the DALI signal is used for en-
coding additional information. Here, four different signal
levels ̈  low, © low, ª low, low are employed. A different
number of signal levels still can be used. Especially, also
different HIGH levels can be used. Advantageously, at
least two, preferably at least three, most preferably at
least four signal levels are used for encoding the second
information.
[0028] At the same time though, the Manchester en-
coding, as shown in Fig. 4 though is still used. This means
that a first information is encoded using the Manchester
encoding, while a second information is encoded utilizing
the signal levels. In the embodiment shown in Fig. 5, an
amplitude modulation, for example an amplitude shift
keying, between the different signal levels is used. Alter-
natively, though, also a frequency modulation, for exam-
ple a frequency shift keying, can be used. In this case,
different signal frequencies within the LOW and HIGH
pulses of the Manchester encoding can be used to en-
code the second information.
[0029] In Fig. 2, a detail of a DALI system 1 with the
first DALI control device 10 and the second DALI control
device 11, as shown in Fig. 1, is shown. The first DALI
control device 10 comprises a controller 20. The second
DALI control device 11 comprises a DALI interface 21.
The controller 20 of the first DALI control device 10 and
the DALI interface 21 of second DALI control device 11
are connected by a primary DALI line 13. The controller
20 provides the information to be transmitted over the
primary DALI line 13, while the DALI interface 21 encodes
the information for transmission through a secondary DA-
LI line 12, which is connected to an internal control unit
15 of the second DALI control device 11. The internal
control unit 15 is designed to control a load element, like
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a lamp, depending on the communication received from
first DALI control device 10 via primary DALI line 13 and
transferred over the DALI interface 21 to the secondary
DALI line 12.
[0030] Also, the DALI interface 21 receives DALI sig-
nals through the secondary DALI line 12 from the internal
control unit 15, decodes them, and provides the received
information to the controller 20.
[0031] In Fig. 3, further details of the DALI interface 21
of Fig. 2 are shown. The DALI Interface 21 here compris-
es an encoder 30 and a decoder 31, connected over the
primary DALI line 13 to the controller 20 of Fig. 2, and
also connected to a galvanic decoupler 32, which again
is connected to the secondary DALI line 12.
[0032] The encoder 30 receives information to be
transmitted from the controller 20 of Fig. 2 and encodes
it. As described along Fig. 4 and Fig. 5, a first piece of
information is encoded using the Manchester encoding,
while a second piece of information is encoded utilizing
the signal levels, as especially shown in Fig. 5.
[0033] When receiving a DALI signal through the pri-
mary DALI line 13, the galvanic decoupler 32 performs
a decoupling of the received signal together with per-
forming a galvanic isolation. The encoder 30 therefore
provides a coding signal to the galvanic decoupler 32,
which performs a galvanic decoupling generated a DALI
signal to be transmitted through the secondary DALI line
12.
[0034] When receiving a DALI signal through the sec-
ondary DALI line 12, the galvanic decoupler 32 performs
a galvanic decoupling and provides the received signal
to the decoder 31. The decoder 31 decodes the received
DALI signal and provides the decoded information
through the controller 20 of Fig. 2. Especially, the decoder
31 performs a Manchester decoding of a first piece of
information and performs a decoding taking the signal
levels into account, resulting into a second piece of in-
formation.
[0035] The decoder 31 may for instance adjust the sig-
nal level on the primary DALI line 13 depending on the
second information which can be decoded by decoder
31.
[0036] It is important to note that the resulting DALI
control device is compatible to legacy DALI control de-
vices in that the first piece of information encoded using
Manchester encoding can still be transmitted to and re-
ceived from legacy DALI control devices. Only the sec-
ond piece of information encoded utilizing the signal lev-
els cannot be processed by legacy DALI control devices.
Knowing which devices within the DALI system are leg-
acy DALI control devices and which devices are inventive
DALI control devices, it is possible to decide, if to transmit
the second piece of information, or not. Also, when re-
ceiving information from a legacy DALI control device, it
is not necessary to decode the signal levels, since legacy
DALI control devices cannot transmit any information
within the signal levels.
[0037] Advantageously, in order to accommodate leg-

acy DALI control devices, the additional signal levels
used are outside of the signal level range of the Man-
chester encoding. While in legacy DALI communication
standard, a voltage of 10V for the low signal are used,
an additional voltage the additional amplitude values
could be around 12V.
[0038] In Fig. 6, a further detail of an embodiment of
the DALI control device is shown. Especially here, the
inner workings of the galvanic decoupler 32 are shown.
Since opto-couplers are often not very accurate with re-
gard to the signal level, the use of opto-couplers is dis-
advantageous. Therefore here, a clocked DC-DC con-
verter comprising a transformer is suggested. The DC-
DC converter may be formed by a flyback converter or
forward converter.
[0039] The galvanic decoupler 32 formed by a clocked
DC-DC converter comprises a transformer 61, connect-
ed to a source 60. The source 60 may be formed by the
supplying primary DALI line 13, which is provided to the
input terminals of the galvanic decoupler 32. There might
be an additional constant current source in series con-
nection with the primary side of the transformer 61. The
primary side of the transformer 61 is connected to a
switch 62, which is controlled by the encoder 30. The
switch 62 either leaves the primary side of the transformer
61 open or connects it to ground 63. The secondary side
of the transformer 61 is connected to the secondary DALI
line 12. The switch 62 is clocked with a high frequency
signal by the encoder 30. The frequency and / or the duty
cycle of the high frequency signal sets the signal level of
the resulting DALI signal. The encoder 30 may detect the
amplitude of the signal applied by the primary DALI line
13 and may set the frequency and / or the duty cycle of
the high frequency signal depending on the amplitude of
the signal applied by the primary DALI line 13 which is
provided to the galvanic decoupler 32. Thereby an am-
plitude of a signal at the secondary side of the transformer
61 is set by a duty factor and / or switching frequency of
the primary side switch 62 of the DC-DC converter 32.
By deliberately using a switching signal, which is of a
sufficiently low frequency that the switching pulses are
transferred to the secondary side, the previously de-
scribed frequency modulation, e.g. frequency shift key-
ing, the resulting DALI signal to encode the second in-
formation can be achieved.
[0040] Preferably, during the HIGH pulses of the Man-
chester encoding, the switching is deactivated, while the
different signal levels are set during the LOW pulses of
the Manchester encoding, as for example showing in Fig.
5. Also a coding scheme employing switching during all
pulses, resulting in utilizing the HIGH and LOW pulse
values for coding is possible.
[0041] When performing frequency modulation, e.g.
frequency shift keying, the information is transmitted to
the secondary side and can be decoded on the receiver
side as different frequencies within the low pulses of the
Manchester encoded signal.
[0042] In a further embodiment, the primary side switch
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62 of the DC-DC converter 32 may be clocked at a fixed
frequency and fixed duty cycle and thereby may transfer
the level of the amplitude of the primary side voltage to
the secondary side in a "feed-forward" operation. In such
case there is no need that the encoder 30 detects the
amplitude of the signal applied by the primary DALI line
13. The primary side switch 62 just has to be clocked at
a given fixed frequency and given fixed duty cycle. As
soon as there is a change in the amplitude of the signal
applied by the primary DALI line 13 the resulting voltage
on the secondary side of the transformer 61 will change
proportional to the signal on primary DALI line 13. By
such operation there will be an "automatic" forwarding of
the information provided by the signal on primary DALI
line 13 to the secondary side of the DC-DC-converter
feeding the secondary DALI line 12. The embodiment
described by this example is one example for the usage
of amplitude modulation to encode the second informa-
tion.
[0043] In a further embodiment, shown in Fig. 7, a back
channel is shown. Here, on the secondary side of the
transformer 61, the secondary DALI line 12 is connected.
On a receiver side of the secondary DALI line 12, a sec-
ondary side switch 70 is shown. The secondary side
switch 70 may be connected in series with a load element,
e.g. a resistance, which is not shown here. This second-
ary side switch 70 may perform a load modulation de-
pending on signals or information received on the sec-
ondary DALI line 12 from the internal control unit 15. This
load modulation is transformed by the transformer 61 to
the primary side and can be read out there by a decoder
31, e.g. by monitoring of the resulting duty cycle of pri-
mary side switch 62 or by monitoring the current flowing
through the primary side of transformer 61 or primary
side switch 62.
[0044] This is symbolized by an arrow pointing to the
reference number 31, referring to the decoder of Fig. 3.
[0045] The decoder 31 then decodes the received DA-
LI signal and provides the decoded information onto the
primary DALI line 13, e.g. by switching a switching ele-
ment (not shown) onto the primary DALI line 13. Espe-
cially, the decoder 31 switches the switching element de-
pending on the decoded first information and second in-
formation into account. Thereby a DALI signal will be
generated on the primary DALI line 13 comprising first
information and second information, whereby the Man-
chester coding comprises a first piece of information and
the signal level comprises the second piece of informa-
tion.
[0046] The decoder 31 may for instance adjust the sig-
nal level on the primary DALI line 13 depending on the
first and second information which can be decoded by
decoder 31.
[0047] Furthermore, in Fig. 8, a first embodiment of the
inventive method is shown. In a first step 100, DALI sig-
nals are received and or transmitted. In addition to the
Manchester encoding regularly employed when trans-
mitting or receiving DALI signals, in a second step 101,

the signal level of the DALI signals is additionally utilized.
[0048] In Fig. 9, in more detail embodiment of the in-
ventive method is shown. In a first step 200, first infor-
mation is encoded in signal transitions of a DALI signal.
In a second step 201 second information is encoded in
signal levels of a DALI signal. In a third step 202 the DALI
signal is transmitted. Any fourth step 203, the DALI signal
is received. In a fifth step 204 the first information, en-
coded in the signal transitions, is decoded. In a sixth step
205, the second information, encoded in the signal levels,
is decoded.
[0049] The invention is not limited to the examples and
especially not to a specific type of encoding or decoding
scheme. Also it is not limited to a specific number of used
signal levels for the encoding. The characteristics of the
exemplary embodiments can be used in any advanta-
geous combination.

Claims

1. DALI control device (10) comprising a DALI interface
(21),
wherein the DALI interface (21) is adapted to receive
and/or transmit DALI signals,
characterized in that
the DALI interface (21) is adapted to additionally uti-
lize a signal level of the DALI signals.

2. DALI control device (10) according to claim 1,
wherein the DALI control device (10) is adapted to
transmit DALI signals,
wherein the DALI interface (21) comprises an en-
coder (30), adapted to

- encode a first information based on Manches-
ter coding, and
- encode a second information based on a signal
level of HIGH and/or LOW pulses of the Man-
chester coding.

3. DALI control device (10) according to claim 2,
wherein the encoder (30) is adapted to encode the
second information using amplitude modulation with
at least two, preferably at least three, most preferably
at least 4 signal levels, and/or
wherein the encoder (30) is adapted to encode the
second information using frequency modulation with
at least two, preferably at least three, most preferably
at least 4 signal frequencies within the HIGH and/or
LOW pulses of the Manchester coding.

4. DALI control device (10) according to any of claims
1 to 3,
wherein the DALI control device (10) is adapted to
receive DALI signals,
wherein the DALI interface (21) comprises a decoder
(31), adapted to
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- decode a first information based on Manches-
ter coding, and
- decode a second information based on a signal
level of HIGH and/or LOW pulses of the Man-
chester coding.

5. DALI control device (10) according to claim 4,
wherein the decoder (31) is adapted to decode the
second information using amplitude modulation with
at least two, preferably at least three, most preferably
at least 4 signal levels, and/or
wherein the decoder (31) is adapted to decode the
second information using frequency modulation with
at least two, preferably at least three, most preferably
at least 4 signal frequencies within the HIGH and/or
LOW pulses of the Manchester coding.

6. DALI control device (10) according to any of claims
1 to 5,
wherein the DALI interface (21) comprises a galvanic
decoupler (32), adapted to perform a galvanic de-
coupling of the DALI control device (10) and a con-
nection port to a secondary DALI line (12).

7. DALI control device (10) according to claim 6, where-
in the galvanic decoupler (32) is a high frequency
clocked DC-DC converter comprising a transformer
(61).

8. DALI control device (10) according to claim 7, where-
in the high frequency clocked DC-DC converter com-
prising a transformer (61) is adapted to transmit a
load modulation of a secondary side to a primary
side, forming a reverse channel.

9. DALI control device (10) according to claim 7 or 8,
wherein the DALI interface (21) is adapted to set the
clocking of the high frequency clocked DC-DC con-
verter so as to perform an amplitude modulation
and/or a frequency modulation of the HIGH and/or
LOW pulses of the DALI signal at a secondary side
of the transformer.

10. DALI control device (10) according to claim 9, where-
in the high frequency clocked DC-DC converter com-
prises a primary side switch (62), and
wherein an amplitude of a signal at the secondary
side of the transformer (61) is set by a duty factor of
the primary side switch of the DC-DC converter.

11. DALI control device (10) according to any of claims
1 to 10,
the DALI interface (21) is adapted to be compatible
to legacy DALI devices.

12. DALI control device (10) according to claim 11,
wherein the DALI interface (21) is adapted to utilize
additional signal levels between 10V and 30V, pref-

erably between 11V and 15V, most preferably be-
tween 11,5V and 12,5V.

13. DALI system, comprising a first DALI control device
(10) according to claim 2, a second DALI control de-
vice (10) according to claim 4 and a primary DALI
line (13) connecting the first DALI control device (10)
and the second DALI control device (10).

14. Method for communicating using a DALI interface
(21), the method comprising:

- receiving (100) and/or transmitting DALI sig-
nals,
- additionally utilizing (101) a signal level of the
DALI signals.

15. A computer program with a program code for per-
forming the method according to claim 14 when the
computer program runs on a computer.
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