
1 Interface for lamp operating devices having low standby  losses 5 The
present invention relates generally to interfaces for  lamp operating
devices, such as for example electronic  ballasts for gas discharge
lamps. The invention relates  further to lamp operating devices having
such interfaces,  and to methods for the control of a lamp operating
device  10 by means of an interface. By means of such interfaces it is
possible to transmit to  a lamp operating device signals from a bus or
from a  button or switch connected with the mains voltage. 15 Thereby
there is usually provided in the interface an  evaluation logic which
transforms the digital or analog  signals present at the inputs of the
interface into  control signals for the lamp operating device. The
signals delivered to the interface may represent commands 20 (desired
values for setting values etc.) but also  condition-related information.
In particular if a bi- directional interface is provided, condition
information  from the lamp operating device can be transmitted to a  bus
connected at the interface. 25 Such interfaces are employed for example
in the context  of the so-called DALI (Digital Adressable Lightening
Interface) industry standard. 30 From DE 197 57 295 Al (see there Fig. 7)
there is known  an example for an interface to which there can be
selectively applied signals from a button/switch or  



rather digital signals from a bus. In the case of a  connected button, a
connected electronic ballast can then 2  for example be switched on or
switched off by means of a  pressing of the button. Further, by means of
an  appropriate temporal duration of the pressure actuation  of the
button a desired value for a brightness regulation 5 can be attained,
since the connected evaluation logic of  the interface transforms the
duration of the pressure  actuation of button into a desired value signal
for the  electronic ballast (EVG). 10 As is schematically illustrated in
Fig. 6, there is  provided between the input-side terminals 1, 2 of such
an  interface 12 and the operating device 13 for one or more  lamps 14,
an electrical isolation element 4, such as for  example an optocoupler.
The digital signals, for 15 example, delivered from a bus, are
transmitted via this  electrical isolation element to the evaluation
logic 3,  which thus, seen from the bus, is located behind the
electrical isolation element 4. Since on the other hand,  the evaluation
logic 3 must react immediately to incoming 20 signals from the terminals
of the interface, with the  state of the art there is the problem that
the lamp  operating device can never be completely switched off,  since
otherwise also the evaluation logic would be  switched off. The
evaluation logic must thus be 25 continuously supplied with mains voltage
15, which  manifests itself in corresponding stand-by losses (power
which is used in stand-by operation). 



Fig. 7 shows schematically how the current/voltage supply  30 27 for the
evaluation logic 3 in the ballast 13 resorts to the mains supply 15 of
the ballast 13 by means of an  AC/DC converter 16. Further, there can be
seen also  schematically in the ballast 13, the inverter 17, the  output
driver for the lamp(s) 4 and the lamp 3  control/regulation 19
communicating bi-directionally with  the evaluation logic 3. The stand-by
losses stand in contradication to the  5 enormous efforts which have been
undertaken in recent times in the matter of energy saving in lamp
technology.  As an example WO 02/082618 Al is mentioned, which shows a
possibility for reducing the stand-by losses in the case  of a DALI
interface. In accordance with this state of the 10 art, a DALI processor
is put into a stand-by mode when no  signals are transmitted on the
connected DALI bus.  Further, Fig. 3 of WO 02/082618 Al shows an example
for  the generally prevailing trend that the evaluation logic,  seen from
the DALI bus, must be arranged behind the 15 electrical isolation element
(isolation 310 in Fig. 3). From US 6,388,399 there is known a control
system for the  control of a plurality of consuming units arranged in a
distributed manner, in which control units are provided 20 for the
control of the consuming units associated with  them. The possibility of
brightness control of lamps is  opened up in that through the control
units in each case  a control signal between 0 and 10 Volts,
corresponding to  a desired brightness, is generated, which is then 



25 transformed by a lamp operating device connected  downstream of the
control unit for the operation of a  lamp. The configuration of the 0-10
Volt interface needed  for the transformation of the control signals, is
however, not described in detail. 30 The present invention now addresses
the object of  reducing the stand-by losses in an interface for a lamp
operating device. 4  This object is achieved by means of the features of
the  independent claims. The dependent claims further develop  the
central concept of the invention in particularly  advantageous manner. 5
In accordance with a first aspect of the invention there  is thus
provided an interface for a lamp operating  device, which interface has
at least one input-side  terminal for a bus line or for connection with a
button 10 or switch. Further, there is provided an evaluation logic  for
processing signals present at the input-side terminal  and for the
generation of output-side signals for the  control of the lamp operating
device. An electrical  isolation element electrically decouples the at
least one 15 input-side terminal from the output of the interface, at
which a lamp operating device may be connected. In  accordance with this
aspect of the invention, the  evaluation logic is arranged on that side
of the  electrical isolation element which is towards the input 



20 side terminal. In other words, for example seen from the  point of
view of a connected bus, the evaluation logic is  now before the
electrical isolation element. This has  quite generally the advantage
that the evaluation logic,  with regard to its energy supply, can be
configured 25 independently from the lamp operating device (arranged
behind the electrical isolation element), so that for  example the lamp
operating device can be partially or  completely switched off and the
evaluation logic despite  this can be placed in a mode which makes
possible an  30 immediate processing of signals input to the bus. The
evaluation logic may correspondingly be configured  such as to at least
partially (e-g- only the inverter)  switch off a connected lamp operating
device. In that the 5  lamp operating device can now at least be
partially  switched off (and despite this it is guaranteed that  incoming
signals from the bus line will be immediately  evaluated without the
initially incoming signals not 5 being recognized) stand-by losses in the
lamp operating  device can be reduced. In particular the evaluation logic
can be configured for  the purpose of transmitting commands to the
connected 10 lamp operating device by means of the electrical  isolation
element, by means of which commands the lamp  operating device is
separable from the mains voltage. The  lamp operating device may for
example be separable from  the mains by means of a relay or an
optocoupler  15 controlled triac. 



The evaluation logic may thereby be configured to  transmit to the
connected lamp operating device, by means  of the same and/or by means of
a separate electrical 20 isolation element, setting values for the
connected lamp  operating device. In other words, if the possibility of a
complete separation from the mains is provided for the  lamp operating
device, the corresponding commands for  this function can be transmitted
via the same electrical 25 isolation element or via a separate electrical
isolation  element, as the setting value commands (for example  desired
values for a lamp brightness control) are  transmitted. 30 Further, the
electrical isolation element can be  configured also to transmit, in a
bi-directional manner,  signals from a connected lamp operating device to
the  input-side terminals and if appropriate to a bus  connected thereto-
Such signals are for example condition 6  information from the connected
lamp operating device,  which may represent actual values or also faults.
In the idle condition, in which no signals are  5 transmitted, there is
for example present at the input side terminals, in accordance with the
DALI standard, a  high level signal. In accordance with the invention,
this  high level signal is exploited for the energy supply of  the
evaluation logic. This would clearly not be possible 10 if, as in the
case of the state of the art, the  evaluation logic was, seen from the
bus, located behind  the electrical isolation element. 



Meanwhile, the invention can also be employed on systems  15 in which in
the idle condition (in which thus no signals are transmitted via the bus)
a low level signal is  present at the input-side terminals. In this case,
the  evaluation logic is so rapidly activated upon a change of  the bus
to a high level signal that also the first bits 20 of the incoming
digital signal can be reliably detected. In accordance with a further
aspect of the present  invention there is provided an interface for a
lamp  operating device, such as for example an electronic 25 ballast for
a gas discharge lamp, which has an evaluation  logic which is supplied
with voltage by means of at least  one input-side signal terminal of the
interface. This  terminal thus has a dual function. 30 In accordance with
a further aspect of the invention, a  lamp operating device is provided
with such an interface. Finally, the invention proposes also a method for
the  control of a lamp operating device by means of an 7  interface, in
which incoming signals, for example via a  bus line, are initially
processed, for example by means  of an evaluation logic, and transformed
into control  signals for a lamp operating device, before they are 5
transmitted by means of an electrical isolation element  to the lamp
operating device. The transformation of the  incoming signals is thus
effected before the transmission  of the transformed commands via the
electrical isolation  element. 10 



Further features advantages and characteristics of the  present invention
will be apparent from the now following  detailed description of an
exemplary embodiment and with  reference to the Figs. of the accompanying
drawings. 15 Fig. 1 shows a schematic view of an interface in  accordance
with the invention for a lamp operating  device, 20 Fig. 2 shows a detail
of Fig. 1, namely the interface  circuit with evaluation logic and the
electrical coupling  for the case of a uni-directional interface, Fig. 3
shows a detailed comparable to Fig. 2, but for a  25 bi-directional
interface, Fig. 4 shows a detail of Fig. 1, namely the electrical
coupling and schematically the ballast electronics for an  exemplary
embodiment of the invention, in which the 30 ballast electronics can be
separated solely from the  mains, Fig. 5 shows an illustration comparable
to Fig. 4,  however for an exemplary embodiment with which, via an 8
additional electrical coupling, on the one hand setting  values for a
lamp control/regulation and on the other  hand return reports from the
ballast electronics can be  transmitted, and 5 Fig. 6 and 7 show
interfaces from which the present  invention starts out. As schematically
illustrated in Fig. 1, in accordance  



10 with the invention, control signals are applied at at least one
input-side terminal 1, 2 of an interface  circuit 12. Even though in the
exemplary embodiments there are shown  15 two terminals 1, 2 for a bus
line pair or for a button/switch, it is to be emphasized that the present
invention finds application also to interfaces for the  connection of a
single signal line. 20 The control signals may for example be digital
signals  (for example in accordance with DALI standard) or signals  from
a button/switch. There is provided in the interface  circuit 12 an
evaluation logic 3 which transforms the  control signals delivered to the
input-side terminals 1, 25 2 into control signals for a ballast
electronics 13.  These already transformed control signals are
transmitted  from the evaluation logic 3 to the ballast electronics 13
via an electrical coupling, for example an optocoupler or  a transformer,
whereby the ballast electronics 13 then in 30 turn correspondingly
controls one or a plurality of lamps  14. The ballast electronics 13 is
supplied with mains  voltage 15 in known manner. 9  In contrast, in
accordance with this exemplary  embodiment, the evaluation logic 3 is not
supplied with  energy by means of the mains voltage supply 15 of the
operating device (here ballast), but via the input-side 5 terminals 1, 2
(for example bus lines) . The evaluation  logic 3 is thus, with regard to
its voltage supply,  independent of the voltage supply of the operating  



device. 10 The evaluation logic 3 in accordance with the invention  is
thus part of the interface 3 and no longer, as with  the state of the
art, part of the operating device 13. The evaluation logic 3 may be put
into effect for example  15 as an ASIC, microcontroller or DSP. Thereby
on the one hand the case is possible that in the  idle condition of the
bus (for example in the case of the  DALI standard), in which no signals
are transmitted via 20 the bus line, a high level signal is present at
the  input-side terminals 1, 2 (for example +10V), which thus  provides a
voltage supply for the evaluation logic 3. If in the idle condition of
the bus no voltage is present  25 at the input-side terminals 1, 2, the
evaluation logic 3 is so effected that it is immediately activated
(wake-up)  first upon a change of a bus line to a high level signal,  by
means of this voltage, wherein this activation is  effected sufficiently
rapidly to ensure a reliable 30 detection of the first bits of the
incoming digital  signal. Fig. 2 shows in a detailed view the interface
circuit 12  with the evaluation logic 3 and the electrical coupling 10
4. The ballast electronics 13 is, in contrast, not  further described in
this Fig. 2 (as is also the case in  Fig. 3 explained in the following).
5 As can be seen in Fig. 2, the control signals incoming at  the
input-side terminals 1 and 2 are rectified by means  of a diode circuit
8. 



In the case of the DALI standard, in the idle condition,  10 as is known,
a high level signal is present at the input side terminals 1, 2 of the
interface circuit 12, so that  this high level signal can be employed as
current supply  8 for the evaluation logic 3 by means of a constant
current source 5 (impressed current) and a diode 7. 15 Further, the
evaluation logic detects the control signals  (in the case of the DALI
standard for example the flanks  of the digital control signals) present
at the input-side  terminals 1, 2 by means of a voltage divider,
transforms 20 them into control signals in accordance with logic
implemented in the evaluation logic 3 and delivers these  output control
signals 23 to the electrical isolation  element 4, which in accordance
with the exemplary  embodiment of Figs. 2 and 3 is provided as an 25
optocoupler. Meanwhile, also other electrical isolation  elements, such
as for example transformers etc. are  conceivable. The exemplary
embodiment of Fig. 3 differs from that in  30 accordance with Fig. 2 in
that the interface 12 is constituted overall as a bi-directional
interface. That  is, in the electrical isolation element 4 there is
provided a first branch 10 for the transmission of  signals or commands
to a connected operating device and a 11  second branch 9 for return
transmission of signals or  commands from a connected operating device to
the  terminals 1, 2. Additionally to the function described in  



accordance with Fig. 2, in this case there are also 5 delivered to the
evaluation logic 3 input signals 25 from  the electrical isolation
element 4, whereby the  evaluation logic 3 now transforms these signals
25 into,  for example, digital bus signals 24 and controls with  these
output signals 24 a bus driver 11. The output 10 signals from the bus
driver 11 can then be transmitted by  means of the terminals 1, 2 for
example to a connected  bus line. It is thus to be noted that in
accordance with the  15 exemplary embodiments of Figs. 2 and 3, the
evaluation logic 3, seen from the input-side terminals 1, 2 of the
interface 12, is arranged before the electrical isolation  element 4 and
thus is a real component of the interface  12. Further it is to be noted
that the evaluation logic 3 20 is supplied with voltage not coming from
the mains  voltage supply 15 of the operating device 13, but coming  from
the signal input terminals 1, 2 of the interface 12. With reference to
Figs. 4 and 5, there will now be  25 described in more detail the
electrical coupling 4 and the relevant sections of the ballast
electronics 13. The  interface 12 with the evaluation logic 3, also here
of  course connected to the electrical coupling 4, is in  contrast not
illustrated in Figs. 4 and S. 30 As can be seen in Fig. 4, the electrical
coupling 4 may  be formed as an optocoupler controlled triac which,
depending upon the control by means of the evaluation  logic 3, can
separate the entire ballast electronics 13 



12  from the mains voltage 15. In this case, in the ballast  13 there
arise no losses in stand-by operation. Of course it can also be provided
that in stand-by  5 operation only parts of the ballast 13 (for example
the  inverter) are switched off. The ballast electronics 13 is only
schematically  indicated in Figs. 4 and 5 and includes in particular a 10
AC/DC converter 16, a DC/HF inverter 17 (for example a  half-bridge
circuit), an output driver circuit 18 and a  lamp control/regulation 19,
which for example detects  lamp parameters (current, voltage) and in
dependence upon  this detection indicates the desired value for the high
15 frequency and/or the DC bus voltage (intermediate circuit  voltage) 26
in accordance with a regulation algorithm and  for example
correspondingly sets the switching frequency  of the inverter 17. 2C The
exemplary embodiment in accordance with Fig. 5 is, in  comparison with
that of Fig. 4, expanded in that the  evaluation logic 3 (as is known,
not illustrated in Fig.  4 and 5) not only controls an electrical
isolation  element 4 for the switching on and switching off of the 25
mains voltage 15 for the ballast electronics 13, but  beyond this passes
on setting values (for example desired  values) for the lamp control or
regulation 19 and other  signals, via the same or, as illustrated in Fig.
5, via a  separate electrical isolation element 20. 30 Beyond this, or
alternatively, the electrical isolation  



element 20, in the exemplary embodiment an optocoupler,  may be
configured to be bi-directional and along with the  first transmission
branch 22 for the setting values also 13  have a feedback branch 21 in
order to transmit condition  information and/or fault reports from the
lamp  control /regulation 19 or other components of the ballast
electronics 13 via the branch 21 of the electrical 5 isolation element 20
to the evaluation logic 3, so that  this can then issue appropriate
digital signals (24 in  accordance with Fig. 3) to the terminals 1, 2 of
the  interface 12. 14 C L A I M S 1. Interface for a lamp operating
device (13),  having 5 - at least one input-side terminal (1, 2) for the
connection of bus lines or for connection with a button  or switch, - an
evaluation logic (3) for the processing of signals  present at the
input-side terminal (1, 2) and for the  10 generation of output-side
signals for the control of the  lamp operating device (3) and - at least
one electrical isolation element (4), in order  to electrically decouple
the input-side terminal (1, 2)  from the lamp operating device (13), 15
characterized in that, the evaluation logic (3) is arranged on that side
of the  electrical isolation element (4) which is towards the at  



least one input-side terminal (1, 2)_ 20 2. Interface according to claim
1,  characterized in that, the evaluation logic (3) is configured to at
least  partially switch off a connected lamp operating device  (13). 25
3. Interface according to claim 2,  characterized in that, the evaluation
logic (3) is configured to transmit by  means of the electrical isolation
element (4) signals or  30 commands to the connected lamp operating
device (13) by means of which this device is separable from the mains
voltage (15). 4. Interface according to claim 2 or 3, 15 characterized in
that, the lamp operating device (13) is separable from the  mains by
means of a relay or an optocoupler controlled  triac. 5 5. Interface
according to any preceding claim,  characterized in that, the evaluation
logic (13) is configured to transmit  setting values to the connected
lamp operating device  10 (13) by means of the same and/or by means of a
separate  electrical isolation element (4). 6. Interface according to any
preceding claim,  characterized in that, 



15 the electrical isolation element (4) is configured also  to transmit,
in bi-directional manner, signals from a  connected lamp operating device
(13) to the input-side  terminals and, if applicable, to a bus connected
thereto. 20 7. Interface according to any preceding claim,  characterized
in that, in the idle condition, in which no signals are  transmitted, a
high level signal is present at the input- side terminals, which signal
supplies the evaluation  25 logic (3) with energy. 8_ Interface according
any of claims 1 to 6,  characterized in that, in the idle condition, in
which no signals are  30 transmitted, there is present at the input-side
terminals  a low level signal, and the evaluation logic (3) can be
activated by means of a change to a high level signal. 9. Interface for a
lamp operating device, 16 having  - at least one input-side signal
terminal (1, 2) for the  connection of a bus line or for connection with
a button  or switch, and 5 - an evaluation logic (3) for the processing
of signals  present at the at least one input-side terminal (1, 2)  and
for the generation of output-side signals for the  control of the lamp
operating device (3), and characterized in that, 10 the evaluation logic
(3) has a voltage supply independent  of the mains voltage supply of the
lamp operating device  



(13). 10. Interface according to claim 9,  15 characterized in that, the
evaluation logic (3) is supplied with voltage by  means of the at least
one input-side signal terminal (1,  2). 20 11. Lamp operating device, in
particular ballast for a  fluorescent tube, having an interface (12) in
accordance  with any preceding claim. 12. Method for the control of a
lamp operating device  25 via an interface (12), having the following
steps: - application of bus signals or button/switch signals to  at least
one input-side terminal (1, 2) of the interface  (12), - processing of
signals applied at the input-side  30 terminal and generation of
output-side signals for the  control of the lamp operating device (13),
and thereupon  - transmission of the processed control signals by means
of an electrical isolation element (4) to the lamp  operating device
(13). 17 13. Method according to claim 12,  characterized in that, by
means of the electrical isolation element (4) signals  5 or commands are
transmitted to the connected lamp  operating device (13), by means of
which this device is  separated from the mains voltage (15). 14. Method
according to claim 13,  10 characterized in that, 



the lamp operating device (13) is separated from the  mains by means of a
relay or an optocoupler controlled  triac. 15 15. Method according to any
of claims 12 to 14,  characterized in that, by means of the electrical
isolation element (4) setting  values are transmitted to the connected
lamp operating  device (13). 20 16. Method according to any of claims 12
to 15,  characterized in that, signals are transmitted from a connected
lamp operating  device (13) to the input-side terminals (1, 2) and, if
25 applicable, to a bus connected thereto. 17. Method according to any of
claims 12 to 16,  characterized in that, in the idle condition, in which
no signals are  30 transmitted, a high level signal is present at the
input- side terminals (1, 2), which signal supplies the  evaluation logic
(3) with energy. 18. Method according to any of claims 12 to 16, 18
characterized in that, in the idle condition, in which no signals are
transmitted, a low level signal is present at the input- side terminals
(1, 2) and the evaluation logic (3) is  5 activated by means of a change
to a high level signal. 


