1 Interface for |anp operating devices having | ow standby |osses 5 The
present invention relates generally to interfaces for |anp operating

devi ces, such as for exanple electronic ballasts for gas discharge |anps.
The.invention relates further to | anp opearating devices having such
interfaces, and to nethods for the control of a |anp operating device 10
by means of an interface. By neans of such interfaces it is possible to

transimt o Fab@Pasecali N, fvie shongl Sy ARA RUsifE M goafubion of

switch connected wth the mains volftage. ere

provided in thesgsaserface an evaluation |ogic which transforns the digital
or analog signals present at the inputs of the interface into control
signals for the | anp operating device. The signals delivered to the
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but also condition-related information. In particular if a bi- directional
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can be transnj u o] d at the interface Such_j aces
are enployedn%%;f%?%%pﬁgﬁn§é%e%@%%%§ﬁ§%(ﬁafm%'sgﬁgaﬂQ¥?ﬁ§ﬁ_n(f#g%?é%
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Al (see there Fig. 7) there is knowmm an exanple for an interface to which

there can be 388 E€t MeENPIgpAIaredhy RN oth 2 LIATRNPRAFREHNGr deVaFher
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( By means of such interfaces it i1s 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 anaicg
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 wvalues 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



connected button, a connected el ectronic ballast can then 2 for exanple be
switched on or switched off by neans of a pressing of the button. Further,
by neans of an appropriate tenporal duration of the pressure actuation of
the. button a desired value for a brightnegs regulation 5 can be attained,
since the connected ev Iuatlon logic of the interface transforns the
duration of tHR¥ pF¥RERte PEcEWAtFHRdbrHRYE HYitRRed AESi PEI™§aPge of Gnal

for the el ey tndal bast thVOpudlods | guscherati ¢a) | ymédhyst Eﬁt ech N
Fig. 6, there is provided between the input-side terfminals 1, 2 of such an
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seen fromthe bus, is |ocated behind the electrical isolation elenment 4.
Since on the tﬁ’t%erlr!%acec hEraRafaamPontiegiMR Rt Péacthe mMRIRSAWIY to

oo ng 20 SN es & OB BEckeri Al s, 9f ddiR el erdAse. cbhl ey Stal e of

the art there I's the pr operating deviTe can never

conpl etel y swelediecbmid¢ baklawgte EVerw se al so the evaluation |ogic woul d be
switched off. The eval uation | ogi ¢ nust thus be 25 continuously supplied
with mains voltage 15, which manifests itself in correspondi ng stand-by

| osses (peweras WhiLh dehdiid dat 154 a&dl%t%%reathm rFEh9. €, ShoNere is
schematically how the current/voltage supply 27 for the eval uation | ogi c

3 in the bal IEvidedcceetveen the input-side termlnals 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

16 example, delivered from a bus, are transmitted wvia this

electrical isolation element to the evaluation logic 3,

which thus, seen from the bus, is located behind the

electrical iscolation 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 1logic would be

switched off. The evaluation logic must thus be

25 continuocusly 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



to the mains supply 15 of the ballast 13 by neans 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 lanp(s) 4 and the lanp 3
control/regul ation 19 comunicating bi-digectionally with the eval uation

| ogic 3. The stand-by | osses stand in contradication to the 5 enornpus
efforts whi cHFIRVEPHERS URIcTaKkeR FRYPEELRBLIRINRY i uasd ivarddy ofitdher gy

saving in | anphd echologyon ASgAS £xanple WO 02/082618 Al is nentioned,

whi ch 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 DAU
processor is |nto st an

by node n no al s_.ar tran
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the DALl bus, nust be arranged behind the 15 el ectrical_isolation el enent
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di stri buted manner con § are provi the coﬁ%rol

of the consummmmibﬂlftpSSOEiabeddmm@1tndmﬁmaﬂambp0365bebl&n afhebragHd ness
control of lanps is__opened up in that through the control units in each

case a controt 3Gkt BBEREEACH - add f@CVGﬁ@§CeCBPF%% FHE fFate of dds red
bright nesg, is-gengrgied prBLelsbe the u%51tnr ansf %dm&m%rﬁ' ng
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| anp. The cordignabsi oaref thenemiOt¥wdlt onnt ehfaceamsdadd 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 (isoclation 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 Dbrightness, is generated, which is then

25 transformed Dby 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.



for the transformati on 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 lanp operating device. 4 This object
i s achi'eved by neans of the features of the independent clains. The
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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
contrel of the lamp operating device. BAn electrical
isolation element electrically decouples the at least one
input-side terminal from the output of the interface, at
which a lamp operating device may be connected. 1In
accordance with this aspect of the invention, the
evaluation logic 1is arranged on that side of the
electrical isolation element which is towards the input-
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 isclation element. This has
quite generally the advantage that the evaluation logic,
with regard to 1its energy supply, can be configured
independently from the lamp operating device (arranged
behind the electrical isclation element), so that for
example the lamp operating device c¢an be partially or
completely switched off and the evaluation logic despite
this can be placed in a mode which makes possible an

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)

awitch off a connected lamp operating device. In that the

fromthe qutput of the interface,

i ne

side signals for the control of the |anp
operating Slevice. An electrical isolation elenent electrically decouples
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with regard to its energy supply, can be configured 25 i ndependently from
the | anp operating device (arranged behind the electrical isolation

el enent), so that for exanple the |anp operating device can be partially or
conpl etely switched off and the eval uationslogic despite this can be placed
i n a node which makes possible an 30 i mmedi ate processing of signals input
to the bus. Them@vabparanmngogdevﬁay coanesmmmdknglﬂehetcobbigpaediaimgh as
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10 | anp oper atdiend céde\vate Hey redmaedaf the el ectrical isolation elenent, by
means of which commands the |lanp operating device is separable fromthe
mai ns vol tage. The Ianp operating device may for exanple be separable from

the mains by rpans, ‘ﬁé ;a:};ﬂ‘/&’ e@&lﬁﬁﬁ:%ﬂ”ﬁ'o%ﬁc %%ﬁ%%rebhﬁg Eﬂeécfol[he
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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 rcontrolled triac.

“hre evaluation logic may thereby be configured to

transmit to the connected lamp operating device, by means

~f the same and/or by means of a separate electrical

20 .solation 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 wvalues 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



conpl ete separation fromthe mains is provided for the |anp operating

devi ce, the correspondi ng commands for this function can be transmtted via
the sane electrical 25 isolation element or via a separate el ectrical
isol.ation elenent, as the setting value gommuands (for exanple desired

val ues for a | anp brlghtness control) are transmtted. 30 Further, the
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a change & bis to a hi'g evel signal that a so i'ts
evaluation loglc 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 wvia 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 o©f the present

( invention there is provided an interface for a lamp
operating device, such as for example an electronic

25 Dballast 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 propeoses also a method for the

control of a lamp operating device by means of an



20 of the incomng digital signal can be reliably detected. |n accordance
with a further aspect of the present invention there is provided an
interface for a |anp operating device, such as for exanple an electronic 25
bal | ast for a gas discharge |anp, which hag an evaluation |ogic which is
supplied with voltage by neans of at |east one input-side signal term nal

of the |nterf&@éerfﬁ9§-t¥RnWhthtmﬂ¥QW%P%1%hﬁma$%ncfp§ne¥§m9#¢e%%@rﬂance
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the control aahanpvabeaaiong Heglce bamdre ansard £ caamed |mmxwfaoatrph
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transmtted by neans of an electrical isolation elenent to the

oper ati ng devit®e.tlmhelamanShenadtineh d¢vige. Th@oﬁﬁﬂ?%ﬁ%ﬁﬂﬂ%&@% @ﬁu§he

ef fected befor, t 0 ia.the
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fol |l ow ng detalled description of an exenplary enbodi ment and with
reference to mqn§s of the acconpanying drawings. 15 Fig. 1 shows a
schenati cqyiew of an interface in accordance with the invention for a |anp
oper ating

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 wview 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 Dbi-directional interface,

Fig. 4 shows a detail of Fig. 1, namely the electrical
coupling and schematically the ballast electromnics for an
exemplary embodiment of the invention, in which the
30 ballast electronics can Dbe separated solely from the

mains,

Fig. &5 shows an illustration comparable to Fig. 4,

however for an exemplary embodiment with which, via an



device, 20 Fig. 2 shows a detail of Fig. 1, nanely the interface <circuit
with evaluation logic and the electrical coupling for the case of a

uni -directional interface, Fig. 3 shows a detailed conparable to Fig. 2, but
for a 25 bi-directional interface, Fig. &4 shows a detail of Fig. 1, nanely
the electrical ~coupling and schematically the ballast electronics for an
exenpl ary enbB8PAEAPNSE theeGtvietr] oACUPALRA} clort heh80 ol |1astd eFREELBHI cs

can be separa | e fro ' | - i L] ustrat]
conpar abl e tOTVE[d”glé%, Eé’ﬂoﬁe\%%m or%%%%%ﬁ%%%%ﬁ%@nt&% tschﬂevm{:gﬁ?rvi a
an 8 additi ohahdelmgtuncatrepoupsi fgorontidiebahkahanc lseftiviang. csvataresbéor a
| anp control /[requlation and on the other hand return reports fromthe

bal | ast eIectFGﬁﬁ@?l ﬁﬁgbeangransnitted, and 5 Fig. 6 and 7 show interfaces
fromwhichgthe present invention starts out. As schematically illustrated
in Fig. 1, in accordance 10 with the invention, control signals are applied
at at |east Bag-i Apandsi’de sbewi nanterfaces afrpmt ewhach thecupbresentEven

t hough in the, l.ary enbodi nents there are showmn 15 two terminals 1, 2
ARSERR g sEAES by

for a bus lin tt‘on/switch, it is to be enphasi zed that the

present invention finds application also to interfaces for the connection

of a single signal line. _ .
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 1line pair or for a
button/switch, it is to be emphasized that the present
invention finds application also tc 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
c¢ircuit 12 an evaluation logic 3 which transforms the
control signals delivered to the input-side terminals 1,

25 2 1into 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.



20 The control signals may for exanple be digital signals (for exanple in
accordance wth DALI standard) or signals froma button/switch. There is
provided in the interface circuit 12 an evaluation logic 3 which transforns
the . control signals delivered to the inpuj-side termnals 1, 25 2 into
control signals for a ballast electronics 13. These already transforned
control signall& ar €oNtIRsH 1t ed fr apcordamgs uamich | oghds3 t exenelball ast

el ectronics 1 i el g i ing, {0 X e .an p or a
t ransf or ner, %ﬁ%%% §@$ﬁé b%%%a%?géﬁggﬁbgn%éghf% §h§%pfﬁygos§§§g£8& bﬁ%h
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electronics 13 is suypplied with ins_ voltage 15 in known manner. 9 1n
contrast, in SEESAFRGe &?th?hﬁgggﬁeﬁmééﬁﬁ enbBHFnefE the dPRUGasick

logic 3 isgnotesvRplned with eRsF9vanpTRANSUET 1hR JTRI NBHYOlLAGR YRRl Y 15
of the operating device (here ballast), but via the input-side 5 term nals

1, 2 (for examelgdcbusd | imeshhus Thevidval agiacd Etogi tt3 iwltags wupplyegard

to its voltage_suppl i ndependent of.the voltage supply, of the operating
devi ce. 10 Thénﬁﬁﬁ%ﬁﬁﬁ%ﬁ1|§%i39§ﬂrW%&E%ﬁﬁanégpath Bﬁe it enﬁﬁﬁ#%'%?%ruw
part of the i @estifl-@ce 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

or exanpl e as an , mcrocontroller or : ereby on the one han
f I 15 ASIC, m | DSP. Th b h hand
the case kg p i ble. 1 Ny . 0 e;conditi fot u faqr le in
the case o tﬁ%g 5&?’éﬁ%&éarggglfnqthfﬁhgggkgﬁgﬁ%ﬁséﬁéﬁk?%&s%f?%%%qua

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 wvia
20 the bus 1line, a high level sgignal 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 veoltage 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



20 the bus line, a high level signal is present at the input-side termnals
1, 2 (for exanple +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 termnals 1,42, the evaluation logic 3 is so
effected that it is imediately activated ?make-up) first upon a change of
a bus line to4a hithe | bedlasicgnaliecthynieans 16f tilsi,s dal t agatraberei nothi s

activation is_ effected sufficjently rapidly to ensure reliable 30 |,
detection of tH&E erpﬁﬁqﬁ§9ﬁdtﬂ% g%%%n?ﬁ@-d?mﬁﬁﬁ 155 YheR . PR gC258sHABws i n

a detailed viewgthe ieRpanhiaed o ¢wd £H4100iky)t.he evaluation logic 3 and
the electrical coupling 10 4. The ballast electronics 13 is, in contrast,
not further described inthis Fig. 2 (as is also the case in Fig. 3

expl ained in e fall vwr%?. . can, be en.ip Fig. .2 ghe.contnol si.gnal s
i ncom ng a%_ ec!a(r%lptﬁ-ssl entlg}lr‘%shél s%1 5%% EOEEEO;_(%S%?FP 8 6§llcﬁg%ﬁ§ _a5f a
di ode circuit tBe iimpglte- siode dérihgaDALlL sdeddar drd nrddiei 8@ BYNeickingn,
10 as is known, a high level signal is present at the input- side termnals
1, 2 of the iffePf &€ dF1F28-so that this high level signal can be
enpl oyed as current supply 8 for the evaluation logic 3 by neans of a
constant current source 5 (inpressed current) and a diode 7. 15 Further,
t he eval uati oAn diiec cketectf the OALUT dtaidmal,s ifi théhédtaseonkditienDALI
standard for exanple the flaq¥s o{ t he di itfl,control Si naI%) present at
t he inputj i g8 1s known, a high level signal is present at the input-
gide 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 DALY 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 1in accordance with logic
implemented in the evaluation logic 3 and delivers these
output control signals 23 to the electrical isclation
( 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



termnals 1, 2 by neans of a voltage divider, transforns 20 theminto
control signals in accordance with logic inplenented in the evaluation

|l ogic 3 and delivers these output control signals 23 to the electrical
isolation elenent 4, which in accordancejpith the exenplary enbodi nent of
Figs. 2 and 3 is provided as an 25 optocoupl er. Meanwhile, also other

el ectrical is8faeN8n brAngientds, fotichreisimor taraspiesiprans?br mdignadisc. car e

concei vabl e. I enbodi i g. Ltfers fr th in 0
accordance w tzgﬁllg?éagg i%ﬁ:)étnhaté)t hggﬁﬁ?grr: gceOf%rlglgakgons%e}\&?teeda%c\)/erté?? as a
bi -directionakermiealace, Phatadditidmalihe b echhe i tahct Sohafiesor tbeden 4

there is provided.a first béanch 10 for the g[ansnissio nal s or

, of si
commands to a*E6AREBERER ofthat it device Endthig1 &%k o eH%%n@ﬁ%Q fof°

return transniygsk0Bral SbIRMeS &fal HAWBHd8d{OMm 8 gonnesi 86 0Pes 8t PGy
device to the termnals 1, 2. Additionally To the function described in

accordance wi theFi gelectihncahi s taskathene azkemdno 5 4del | waeedbyo t hbe
evaluation logic,3 input .signals 25 from the electrical.isaolatjon.elenent
2 e ooyt nevEadab B aRdlei 2 A3 f e naretuE L e IS st S0 ifkE g
for exanple, dbgi tatadipibe 5| @iYita24 BOE COMADIS Wit handhesmadiit wstanal s

24 a bus driver 11. The output 10 signals fromthe bus driver 11 can then be
transmtted byhefeangubPUEheSi@Badfaldd 12 2blsr éxbvpre kb aTdennevErpHt bus

[ o0t t hu b t t ; ; i
elmr)]gdi rren@ ogy'%flég.s grg%detgl,et e ;c\illgﬁﬁa irgj;'jlmggnV\HI‘L':lrl BS tigngégm}!@ar 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 wvoltage 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 5.
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



logic 3, seen fromthe input-side termnals 1, 2 of the interface 12, is
arranged before the electrical isolation elenent 4 and thus is a real
conponent of the interface 12. Further it is to be noted that the

eval uation logic 3 20 is supplied with voljhage not comi ng fromthe nains
vol tage supply 15 of the operating device 13, but comng fromthe signal

i nput term nalfgon thepfmaimsi mpéthgee 1IB2. InWthisefesencelrt ot gbaldaand 5,

there will now.,b desgri b hn more .detail the electrical coupling 4 and
the rel evant \g:eac%h%%s? o?rltgﬁe allggg'tesellgcts SRCCEY15PSFRE Pt erf ace 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 5. 30 As can be
seen in Fig. #f t EVEFEct MFcaf2RoudtFRg QFrnRFOWﬁAQQNIﬁﬁﬁtaslﬁn 8pEBEOLY| er

control | edstrie whisgh, rggp l-pg | 1By ngans
evaluation |lo ig 3,l canos pg?%{t:g tlﬁgoencnl‘%él]re%ggg%gsggel ectro%}?%gﬁl]% EEE from
t he mai ns vol ttagerter)| arehiswicaded iofft.he ballast 13 there arise no | osses

i n stand-by operation. O course it can also be provided that in stand-by 5
operation only parts of the ballast 13 (for exanple the inverter) are

switched of f. thae bphidstrel ectd@&sids | 930Nl ygschammf i cakbh¥makhdhgated in
Figs. 4 and 5 and includes in particular a 10 AC/ DC converter 16, a HF

inverter 17 (fadicesed et Fag#- bdi dged cbrendt incdmdas pin parveeutarcait 18
o0 ORI oA SRS 1B 12 LR LB S b
half-bridge c¢ircuit), 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 wvalue 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 isclation
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, wvia a
geparate 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



this detection indicates the desired value for the high 15 frequency and/ or
the DC bus voltage (internediate circuit voltage) 26 in accordance with a
regul ation algorithmand for exanple correspondingly sets the sw tching
frequency of the inverter 17. 2C The exenpl ary enbodinent i n accordance
with Fig. 5is, in conparison with that of Fig , expanded in that the

eval uation | o§fp¥e3a( feqdbaghoviranit ?FI&§tF&@&§|WPF#{Fnsml%n605§lﬁb?nonly
controls an e sol 4 S i ng an

swi t chi ng offkﬁgb%hge%Shnai%gaggrtagg %kforEgﬁgggglIQE%SQIecgﬁgnlcgaf% but
beyond this passESO@ﬁrsguﬂhngonaﬂubsoxfothexanpm@o@esmsedﬂfvam@ebyllastthe

| anp control requlation,19 and o via_the, sane. or

i |lustrated |ﬁiEFSQO§lC§ia1§ XéBarggg epgéﬂfﬁcaplls8rat§8ﬁ eF%ﬁ%EFlﬁﬁl 30
Beyond this, ekoahtebRatdledlent the ebeaind Calalwt abhONogekemgnts@Othkp the
exenpl ary enbodi ment an optocoupler, nmay be configured to be bi-directional
and al ong wi t RhiEe can r Shepy airﬁﬁﬁ%saﬁﬁr@panéﬁezzdnmtqheSésptanlﬁg A ués al so
13 have a fe nc rd t t S nf on
and/or fault ggg%%?aBF?oH?%ﬁ ﬁg gonfg%l ?§93¢é¥|%ﬁ?%_ or o heér}'rnEhé
conponent s of ihherifakkast. electronlcs 13 via the branch 21 of the
electrical 5 isolation elenent 20 to the evaluation logic 3, so that this
can then issue appropriate digital signals (24 in accordance with Fig. 3)
tothe termnals 1, 2 of the interface 12. 14



CLAI MS51 Interface for a lanp operating device (13), having - at

| east one input-side termnal (1, 2) for the connection of bus lines or for
connection with a button or switch, 10 - an evaluation logic (3) for the
processing of signals present at the ipput-side termnal (1, 2) and for the
generation of output-side signals for the control of the |anp operating
device (3) and - at |east one electrical isolation elenment (4), in order 15
to electrically decouple the input-side termnal (1, 2) fromthe |anp
operating device (13), wherein the evaluation logic (3) is arranged on that
side of the electrica 1 splatyaopn el ement (4) which is towards the at |east
one input-side termnal (1, 2), 20 characterised in that, the eval uation
logic (3) is supplied with voltage by neans of the at | east one input-side

signal terpminal ( . 25.2. Interface accordl to cl

char act eri?edali'n ll'}#ftr,@%cr?e %|%§?m ?%%?%“(%‘-i %%ﬁf ﬁjﬁf]ed to at |east
partially sw t@R/ieff a connected | anp operating device (13). 30 3.

Interface according to claim?2, characterized in that, the evaluation |ogic

(3) is configuredto ]tera@fstneby inmapsside t Heewniraki chl, i s2) atfen edtharent

(4) signals Olconnection of bus lines or for comnection with a button

or switch,

10 - an evaluation logic (3) for the processing of signals
present at the input-side terminal (1, 2) and for the
generation of output-side signals for the control of the
lamp operating device (3) and
- at least one electrical isolation element (4), in order

16§ to electrically decouple the input-side terminal (1, 2)
from the lamp operating device (13},
wherein 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 characterised in that,
the evaluation logic (3} is supplied with voltage by
means of the at least one input-side signal terminal (1,

2).

25 2., Interface according to claim 1,
characterized in that,
the evaluation 1logic (3) is configured to at least
partially switch off a connected lamp operating device
(13) .
30
3. Interface according to claim 2,
characterized in that,
the evaluation 1logic (3) 1is configured to transmit by

means of the electrical isolation element (4) signals or



15 commands to the connected | anp operating device (13) by means of which
this device is separable fromthe mains voltage (15). 5 4. Interface
according to claim?2 or 3, characterized in that, the |anp operating device
(13) is separable fromthe mains by neans of a relay or an optocoupler
controlled triac. 10 5. Interface according to any preceding claim
characterized domiiieds the theal gahhesteagilanpl Dpesatng i gakedet o(I3)arisym t
setting values to the connected_ | anp_ operating device _ 15 (13) by neaps of
the sanme and/ GteHE nBanSvioFchy §BASr ARV1cH odfrigeRATAV f-b‘ﬁmelté‘r?en"f‘a{ﬁ?
Interface accofsligygyd o(pgy preceding claim characterized in that, 20 the
el ectrical isolation elenent (4) is configured also to transmt, in
bi -directional manner, signals froma connected |anp operating device (13)

to the inp d term nal s _and p abl to a bus connected thereto.
25 7. Integfac g%ﬁ%?ﬁf% = %c%ﬂ§db?%c€§ ﬁ%aﬁma YcRaracterized in that, in
the idle condidiffactéribeghinorghgnal s are transn1tted a high | evel

signal is present at the input- si de terninals, whi ch S|gnal supplies the
eval uati on 3Che&gileams) operatdmer gevace| nf 3§ acks acepagiaid sanyrem cthens 1

to 6, Characﬁﬂlﬁdb&n rﬂgﬁs of a relay or an optocoupler controlled

triac.

10
5. Interface according to any preceding claim,
characterized in that,
the evaluation 1logic (13) 1is configured to transmit
gsetting wvalues to the connected lamp operating device

15 (13) by means of the same and/or by means of a separate

electrical isclation element (4).

6. Interface according to any pfeceding claim,
characterized in that,

20 the electrical isclation 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.

25 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-
gside terminals, which signal supplies ‘the evaluation

30 logic (3) with energy.

8. Interface according any of claims 1 to 6,

characterized in that,



16 in the idle condition, in which no signals are transmtted, there is

present at the input-side termnals a lowlevel signal, and the eval uation
logic (3) can be activated by neans of a change to a high level signal. 5
9. Interface for a lanp operating devicgg having - at |east one input-side
signal termnal (1, 2) for the connection of a bus line or for connection

with a button irl0 ehreswiidle akénditéwval uati@n Wadich (3of oEilgR@iRr ocessi Ng
of signals present at the at |east one input-side termnal (1, 2) and for
t he generati oF Bt TR si BaeEP ghfll Bregenthat e riglPwi-sinde | eedmbplst i ng
device (3), 15 ¢c a hzed: 1.0 1 hat, 4t ev, [;0n | 0gLGs (3),:ha t age
supply i ndepeﬁddeﬂ?& g'fg%fe%ee%a I%lsl Vo ?gggﬁgup%}%%e‘ﬁ% ?g%éoégpaﬁ%gv%evi ce
(13). 20 10. |avteirfaetos] dogonehmy ¢D x| cham$e tcharlcglerieedli aighal, the
evaluationslogic (3) is supplied with voltage by neans of the at |east one
I nput -si de“signal termnal (1, 2). 25 11. Lanp operating device, in

particul ar bald ast ifrifferFadd URSLSETEmgp L&?ﬁeri‘@iﬂ%%ﬁiéé‘ﬁerface (12) in
accordance wth any preceding claim 30 12. Method for the control of a

| anp operatindaite via an interface (12), having the foll ow ng steps:

- at least one input-side signal terminal (1, 2) for the
connection of a bus line or for connection with a button

10 or switch, and
- 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),

15 characterized in that,
the evaluation logic (3) has a voltage supply independent
of the mains voltage supply of the lamp operating device
(13} .

20 10. Interface according to claim 9,
characterized in that,
the evaluation 1logic (3} is supplied with wvoltage by
means of the at least one input-side signal terminal (1,
2).

25
11. Lamp operating device, in particular ballast for a
fluorescent tube, having an interface (12) in accordance

with any preceding claim.

30 12. Method for the control of a lamp operating device
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),



- application of bus signals or button/switch signals to at |east one

I nput-side termnal (1, 2) of the interface (12), 17 processing of signals
present at the input-side term nal and generation of output-side signals for
the control of the lanp operating devige (13), and thereupon -

transm ssion of the processed control signals by nmeans 5 of an electrical

i sol ati on el enentptdayespinge lkdnp sopmals i ngreeente @13) tleharmmper+sbikin

that, the voltage supply for the ocessing of the si.gnals esent at, the
ot - 51 de. Ler A Aha e FHSERRERS: Hh o RbebR o eR o SeRd LT alk o o
for the contr domirdéheot e opohpt bpgraevhgedéddeei s18f { egh@dtMépetipén at

| east one input-side signal termnal (1,2). 13. Method according to claim
12, 15 char act eb¥2eaifsiaRt Ofh\rhR dPECeRsseR EPBELPILcA1ITSdISati b imedRFrent

(4) signal cqgga@%% : nsii : t ec I erqating
devi ce (13?, g§fneans 0 %&f%%é?higgﬁéggéégisgﬂ?g%§€atgggfrgﬁPtﬁggna?%ﬁ

vol tage (15). @Azt indktdodieecordl) pg to claim 13, characterized in that,
the | anp operat,ing device (13) is separated fromthe nmins by neans of a

relay or an ot TrizPht oI HeAL. 25 triac. 15. Method according to any of
claime 12 to Ihe GRARBG LT 54@PIVY EBRL.the processing of the signals

present at the input-side terminal and for the generation
10 of the output-side signals for the control of the lamp
operating device (13) is effected via the at least one

input-side signal terminal (1,2).

13. Method according to claim 12,

15 characterized in that,
by means of the electrical isolation element (4} signals
or commands are transmitted to the connected lamp
operating device (13), by means of which this device is
separated from the mains voltage (15).

20
14. Method according to claim 13,
characterized in that,
the 1lamp operating device (13) 1is separated from the
mains by means of a relay or an optocoupler controlled

25 triac.

15. Method according to any of claims 12 to 14,

characterized in that,

by means of the electrical isclation element (4) setting
30 wvalues are transmitted to the connected lamp operating

device (13).

16. Method according to any of claims 12 to 15,

characterized in that,



by neans of the electrical isolation elenent (4) setting 30 values are
transmtted to the connected | anp operating device (13). 16. Mthod
according to any of clainms 12 to 15, <characterized in that, 18 signals are
transmtted froma connected | anp operafg ng device (13) to the input-side
termnals (1, 2) and, if applicable, to a bus connected thereto. 5 17.

Met hod accor deagried sargrof tepasmi tizd ofddn acemmastared eliainp tdperatiimgt he

idl e condition,.,ln whi nQ_si I _ Sk ransim Lgh Jevel ;signal is
present at thé.eivlr%%&t-hg?)de%toer%?%a ?%El% S%'F% %%ﬁﬁ%lgéﬁapiéupﬂp)l [ ggdt hg@ 10
eval uati on | ogp@elidmbiie,h tener @yus bnridkideat] tAma@tmdi.ng to any of clains 12
to 16, <characterized in that, in the idle condition, in which no signals

are _15 transmtted, a IOM/IeveI_signaI_is present at_the i nput - side
terminals g1, 13) apdhbe QUMY LU 6P disindctiyvaled Py means of a
change to a high |l evel signal.
characterized in that,
in the idle condition, in which no signals are
transmitted, a high level signal is present at the input-
side terminals (1, 2), which signal supplies the

10 evaluation logic (3) with energy.

18. Method according to any of claims 12 to 16,

characterized in that,

in the idle <condition, in which no signals are
15 transmitted, a low level signal is present at the input-

side terminals (1, 2) and the evaluation logic (3) is

activated by means of a change to a high level sgignal.



