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 operating devices having
such interfaces, and to nethods for the control of a |anp operating

device 10 an.interface. .B ans of such interfaces it is
possi bl e t%pl%ér('e g%%%%t O€Oor éai"anﬁp&ﬁ‘&t&r‘?%gg%‘é%f?%% EP@’&&HS TbnFaaBRdRy or
froma butbesegr switch connected with the nmains voltage. 15 Thereby
there is usually provided in the interface an evaluation |ogic which
transforns the digital or analog signals present at the inputs of the

interface Lo ol _sj | s for, the | anp operating, device. Th

si gnal ?deFﬂ%ePer%glzg%Et ﬁéﬁ)i n 6élLrO 2 EE MR oF eesreaﬁltel%oﬁﬁrajrfa%e ‘E%%s??’éd
val ues for lampt igmernadites @eeirebyt ah&l0 agONglht i @Bahipliat egh & pEHBL I ON.
In particular if a bi- directional interface is provided, condition

i nf or mat i oR2LLRERPt N aFPS ofdsahprgedeldmrs cafhpe imvendricn edetates bus

connect ed I pt.er e. i nt.erfac are enpl.oyed for exanple
in the cont9 {eu)ztEHSg:‘ E%hégglg)- ((:DQ%I?@?%%LIIAE(‘%CQ% g—fsav,&d}%s%g g“ﬁ'f%ﬁf%‘ﬁ?%'gp
| nt er f ace) ahddtist mpthbdsddod. t3@ ool 197 H71a85 Hpefsemd heseidd 9. 7)

thereis known an exanple for an interface to which there can be
sel ect Vel §Y aPprredCLi gﬁa}%‘t?F%‘?ﬁ%- butt on/ swi tch or

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 anailog
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. 1In 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.

300 From DE 187 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



rather digital signals froma bus. In the case of a connected button, a
connected el ectronic ballast can then 2 for exanple be switched on or
switched off by means of a pressing ofathe button. Further, by means of
an appropriate tenporal duration of the pressure actuation of the

button a déSit KamRife borswibehedt nasor esgulta:fmedn o fcdry heeais abned,
i nterface transforns the

' | | f
Zlupgt?i E)Eeo %qtn%cejsg%feueglc?ﬂ %%Ir?%o? b}fh”f Tnt 0P8 dBERNEd VAl ued| gnal
for the ela@c;ino@mladeal temboxEVGhurk@ i0% | ¢ SeReMgliLallde 'S%Hﬁéﬁfér?d in

Fig. 6, there is _provided between the input-side“termnals
an interf&de i’? e pplesierd) Grelieefds 4 obrbpetoessoregul arisen 14,

an el ecgri hsol uch as f exa Ie an opt ocoup| er.
The di glstal%%!gl é)n%aollié& % ngglté(r:r%l E'ﬁ d&TVES 3&df g1c bt

transmttedhei almhezsfaeé eatrdronn®d| &hleONaetSFEH th: t 'EﬁeEVﬁi‘é@éthE‘
logic 3, which thus, seen fromthe bus, is |ocated behind

el ectri cal 2F5BREEPBN Ol hitHon. intaca gesircdt netutasdgnathefeyathmt i on

logic 3 mu I |ncomng 20 signals fromthe termnals
of gt he i nt EEFSEESB\H:”HS?%%EES%(%%@ of the art there is the problemthat

the lanp operating device can never be conpletely switched off, since

ot her e also,the eval uation | ogl ¢ would be switched off. The
eval uwiqgonﬁ?og}% T%‘iﬁsc%]gl dotstaaed y igupPided @i t hthedes mal t age

15, whi ch prepifeat betweeh! tha 99@%%58%%' Q7539950 ! 9598S Lpgve
which is used in stand-by operati
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 1logic 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



Fig. 7 shows schematically how the current/voltage supply 30 27 for the
evaluation logic 3 in the ballast 13 resorts to the nmains supply 15 of
the ballast 13 by nmeans of an AC/ DC cogverter 16. Further, there can be
seen also schematically in the ballast 13, the i nverter 17, t he .out put
driver for SHFIvegulatdan the fempuliceoimg obirégubationaldy with

conmmuni cat i 5 Lhi A Y. W th the evaluation logic 3. The stand-by
| osses stanﬂg% %\Eaglr}{aftg(ﬁrgaa#dolr? }[%O' the 5 enornous efforts which have been

undertaken in recent times in the matter of energy saving in |anp
technol ogy.. . As an exanple WD 02/082618 Al is mentioned, which shows a
possi bi |i t Y For ity tIRSe8andsthind ostes ¢enthedieseionf hoDAthe

i nterfage. ARy d it i tate he 1 rt, a DALI processor
is put ignt oédg) stand-%sfrsrg\gg %ﬁe{#}zoshag""itegn%ﬁt\'gﬁar%n ‘?%%}?ﬁrftéﬂl oﬁgFﬁBC
connect ed DAmesbusn thertheter Fog. e&eafgy\/\@a@;a/r@SZiﬁiLﬁﬁps{aggﬁng@oggsarrpl e

for the g rend that the evaluation logic, séen from

t he DALI ngsns?ra%l,ulset&% Vair%g(gﬂ}%?ﬁ]rﬁj Ahel 3 snetickenddal whsoh athows et enent
IR ety T T T

systemfor the contiol of a ity of “consum Ng-u
di stri but e@fman@@LI iimtehifelvecorr dcavridaoy eviftovitdies 20hd&Orot hene

cont r ol Of e ¢o ing units associated with them The possibility of
bri ght J'noessa%ght %o@‘gg‘ PARFESSOT die Bt (it & mftiedniaudirdsevkemt rol

units in egthnadse azeCORhb@lsmSik@Rd ket Wweep O c%?ﬂnegiﬁe\\lé‘z! {SaLT | buys.
corresponding to a desired brightness, is generated, ich1s then
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 isoclation 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 1is
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 1is 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.



25 transformed by a | anp operating device connected downstream of the
control unit for the operation of a l|anmp. The configuration of the 0-10
Volt interface needed for the transforgmtion of the control signals, is
however, not ,described in detail. 30 The present invention now addresses
the obj ect T%‘fls CEIES gt % hacBiaradbpyl diesess i of abhentfeatacesf arf atheanmp

operatin ' Thits, oy e | S | eved by neans of .the features of
tﬁe i ndgpgﬁggﬁtgng gf:m?.l%fﬁ% 'dg%%érldg%}gg%ﬁg?ﬁs Cﬁﬁ??ﬁe&u&&;’eﬁropée‘f?ﬂe@
central cohbeptcefittak icwerdpon df pavel | gub-ankYonadyantggeous, gAner. 5
In accordange with a first aspect of the invention there is thus

provi ded af%YAREREGLRSIBRMEFanp operating device, which interface has
at leasg one input-side termnal for a bus line or for connection with a
button 10 or switch. Further, there is provided an evaluation logic for
processi ngIBi gaabydpnesemtitdt a hﬁi?sﬁpu&a?}péde berlt}h@a:cir?@ﬁh lj_fd';){ dm&eati g
eneration, of output-side.signals for the control o e | anp oper

gevi ce. An*@ e@??caﬁ’roY’s‘aﬁE%t i ¥h el RrRREAEE eckdy ca | akronpaxating at

| east one dévidput -ghoent efmidatfLomihe gut the, interface, . at
which a | anp operating device rra?/ be conne%egf.gﬁ% agc}lceordlanrpcj‘let vﬁj’tc}? this
aspect of t¢Enipagknfpona thes bdiynéuati dod ogprindst Bom anged an dudrdonsi de

of the elgetL) faln! SRLALLED, SLATRR! (AN EN i Sk & e e i g ic
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 configqured

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



20 side termnal. In other words, for exanple seen fromthe point of
vi ew of a connected bus, the evaluation logic is now before the
el ectrical isolation elenment. This has cquite generally the advantage
that the evaluation logic, wth regardsto its energy supply, can be
confi gur ed 12610 ndpeeateny yabrooet heahanpowpertat ilegsdevibee Hart angpd
behi nd the eLecé{icaI i.solation element), so that for exanple the lanp
operating F¥HCEENO6E pFRT aldepRIte céhﬁﬁet{e?y gy geRsanseedanthathe
eval uati on iile@nfi idesel §ffa1 & Nes ohibe BLECAAd 1 TPAGINI Gh. HRKES),
possi ble an 30 imMmediate processing of Signals Input to the ot e
eval uat i on €vedivetiesly edthespondihegl ynbeiadhfi gﬂnedmiﬁglchsg@?&ps atndteast
arti al e-.g- only the inverter swiitch of f, a connecte anp operating
gevi ce.g?/n%teﬁgtg tzﬁee‘y@mr% oﬁE?E%‘FH& dE&FseE dh RBR% dAMRea’Pekrting

partially dewitehednobk andcdgspite this it is guaranteed that incom ng
signals fromthe bus line will be imediately evaluated w thout the

initially incomng signals not 5 being recognized) stand-by |osses in the
articular the evaluation |ogic

| anp oper at.i.,n Vi Ge .C be reduced. |

cagpbepcon#lg raerg fccl)l?lart ?\tre}]epu‘?%‘%ﬂ‘éa%*c’?rgﬂghﬂFFHQ%@orﬁ%ﬁfﬁ‘{r@ﬁ Her
connect ed tlel appriopes atdMgreansae thY nfeapsmiindde &l echei Calnnd SYULL I on
el enent biﬁmaans of which commands the |anp operating device Is

separatf e £RER t [RPaTFATNY ol daigbce ThOY | amgrsper af i ngheevi ekeatayi dadr

exanmpl e be;sgpataphe dy. Jd he nains b an .ofrl a relay,or _an

opt ocoupl er 1§ controéﬁg?tWiag?“%anélcj whie commaﬁﬁs t%e 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
éomplete 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 Dbrightness control) are
transmitted.
30 Purther, the electrical isolation element can be

configured also to transmit, in a bi-directicnal 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



The evaluation logic nmay thereby be configured to transmt to the
connected | anp operating device, by neans of the sane and/or by neans of
a separate electrical 20 isolation element, setting values for the
connected | anp operating device. In other words, if the possibility of a
conpl et e sépdeamabachr ofirvhe wnpe nscdrmeurtmd dedmpor opbeatiagp dpeied,i ng
device, the.correspondi ng commands for _this function can be transmtted
via the saﬁglgﬁe@? iESPrggePgoﬁaﬁPa BpEHERt OBralfa Baubbarate el ectrical
isolation elenent, as the setting value commands (for exanple desired
values for a lanp brightness control) are transmtted. 30 Further, the
el ectrical IRsoltdid onigl't@rrerﬂonﬁbiltibm. confii gwheédhal smot ostigandmi t ,atan a

bi -diregti I, ignals froma connected |a operating device to
t he iﬁ%ut gglg glq?g{r:‘l%dhaltzle fd T¥ ABpr SFATRLE t%r?ed{}sp agoﬁﬁ‘@ctlékpl%q‘rer et o-
Such si gnabsdar eeraiinga P! £n capdbbigAce Wikhoryrat | BaLr eruhig Honnect ed

| anp operating device, which nmay represent actual values or also faults.

In the idl BigBndevednsipnadhi dn meosirgiaaics aric¢h Sher dnsrerttied, ttherse is

for exanpl g:pre at_the 4 nput side.termnals, in accordance with the
DALI standg%g{l ggghllghs Ve g#gﬁé‘?. Of'%egc §Fdamie GRERIY h&UPRYEntqton,

this hi ghthevelasugoabni 9oepipl oitieits fusuldeceagroy abbPbe Posdiifie
eval ua#ion,logic. Thi s woul d clearlé not be possible 10 if, "as in the
case ofl thkfst 2% ot hehar tSashe obvathat i grategiaf wahe seart f r dihet he

bus, locatgghpehi ndh §BG:e! rId | Caled SRLBR YL EIEM 10cated behind

the electrical isclation element.

Meanwhile, the invention can also be employed on systemns
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 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 proposes alsc a method for the

control of a lamp operating device by means of an



Meanwhi | e, the invention can also be enployed on systens 15 in which in
the idle condition (in which thus no signals are transmtted via the bus)
a low level signal is present at the ifput-side termnals. In this case,
the evaluation logic is so rapidly activated upon a change of the bus
to a high I'e¥érisiagal inhahighsdduenifig ssidrid ks 20fof tdx@mipleoniing a
digital si f@gebe reILabkﬁéﬂﬁiected. I n accordance with a further
aspect of thé predent 2*Fnvidhty hePEPTES$iOvi el &Fampler fae emeams a

lanp oper aifi ngndevi/68uasi6h asod 0F, X! & 1A Bl BHONi 635 Q&'&?cﬁf f or

a gas discharge | anp, which has an evaluation 1|ogic which is supplied
wi th vol t agd I\ lfealigTrofa atldmms ppesas ingpudesicde, sitpfaird etiiepal apd t he

i nterfage. i termnal thus has a_dual function., 3Q I n accordance with
a furt hgr ggég%tmltotﬁe@erﬁ{ n@%% |Sor‘1:’,Sf a2 &r]rﬁcgﬁéfzagi rfgscgei}ilc%l i SLYRRRE ded

with such ao itheriamp. dperaltlivg tde idwenthen tRaAReSeRaRIER &aehied for
the control of .a |lanp operating device by neans of an 7 interface, in

whi ch i ncoPREmIPgnAignafler isxdipie affected kefire, the et ransnbds yon
processed, for. a@%g n n eval yation | qgic, and tyansforned
into contrcc))}(f ts%'l@g(;na sr??%%(mg&?aér%mﬁ%)%ﬁsat I Ag %Z\ﬁ c ,ecﬁ%ldfrael t hey- 3%

transm tt eglbyemeans of an electrical isolation elenment to the |anp

operat@gg device. The transformation of the incomng signals is thus
ef f ect before the transm ssion of the transforned commands via the

el ectrical rhgehat! Ofealfl®NaaviAtages 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 Dbi-directional interface,

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

however for an exemplary embodiment with which, via an



Furt her features advantages and characteristics of the present invention
w Il be apparent fromthe now followi ng detailed description of an .

exenpl ary enmbodinent and with referencg to the Figs. of the acconpanying
drawi ngs. 15 Fig. 1 shows a schematic view of an interface in accordance
with the i mdshttiomsflorebetenpeaperatipddngdesrcech@0ohied hahd houet anglet ai |
of Fig. 1, nanel he interface circuit wth evaluation |logic and the

el ectrical V@@Iﬁ“;ﬁ%{n Ort & {REPC LN FOl/ IpFUlAtdt i 8REI oMt &hkacether g. 3

shows a detgided-compar 2Bherte G Zth@ufiai?és@ e%gﬁgkbﬁlﬂz ctional,
interface, Fig. 4 shows a detail of Fig. I, nanely the electrica
coupl i ng artdascihdrdteidcaland t he bal | ast el ectronics for an exenpl ary
enbodi nent of the invention, in which the 30 ballast electronics can be

separated solely fromthe mains, Fig. 5 shows an illustration conparable

to Fig. 4, rigowevaind 9T agnhex¥enphasyrgaRedi FEh Wik i ol ﬁéﬁe%}}@a

addi tional electrical coupling, on the one hand setting val

| anp cont r dOVeagarat séarasdoovn .t he other hand return reports fromthe
bal | ast el ectronics can be transnmtted, and 5 Fig. 6 and 7 show
interfaces fromwhich the present invention starts out. As schematically

iI'lustratedsi nséhé@maldicallACCANARRGRAted 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
16 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

3¢ turn correspondingly controls one or a plurality of lamps
14. The ballast electronics 13 is supplied with mains

voltage 15 in known manner.



10 with the invention, control signals are applied at at |east one
input-side termnal 1, 2 of an interface <circuit 12. Even though in the
exenpl ary -embodi nents there are shown 45 two termnals 1, 2 for a bus
line pair or for a button/switch, it is to be enphasized that the present
i nvention fimds @applirasat.i on ial so acedridaeideacesiftor theisconsgehpearpf a

single signal line. 20 The control signals may for exanple be digital
si gnal s (f?ﬂbQé&ﬂﬁﬂ%fiﬁh%CEHP&HﬁEéWWtﬁPE¥¢I st8ndertd) sepprkigmari thf r om

a butt on/ swirleiyy TH9' tdah P Q¥ Ged ifaihe Bhenface Gl U a
evaluation logic 3 ghich.transforns t%e cont?g%%ﬂ%ﬁé#%fdgFiéé%egh?o t he
i nput - si de ARSTAMAS devPEe 2 (hetre dwritlranit)si ghat s viiar thdalihpst-side

el ectropic iy hese al.re transfqorned control signals are )

transmi te%eﬁaagﬁﬁfhef9vglu§g¥5neﬁ8@P egg?%?tﬁénﬁépra he| g¥eiBArésn13
via an el eQldgical 3coupl itihs f Ok i@XANMPLEa2R OPL OGAUP! &1L el or mer,
whereby the ballast el ectronics 13 the% in 30 turn cgﬁrggggnd%ggﬁéﬁ'
control s oA@dgpeandenyr aldft y tdfe | arpktadel. Fhppbal |abt ehect oparasiid i s
suppl i ed wigh mins voltage 15 in known nmanner. 9 In contrast, in
accordance with this exenplary enbodinment, the evaluation logic 3 is not
supplied with energy by neans of the mains voltage supply 15 of the

operatiﬁg dgyice (here ballast), but via the input-side 5 termnals 1, 2
(for eXnpl8ep RValypsion Ipgieval udti eAcordamee 3witht Ml whvéntegard to

I ts voltagesSupRly  pat0dBReNdRNt ; Of c J Pg- YOhLt agey Sr%)pllgngfert, he opgrating

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 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 wvoltage, 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



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. FBe eval uation logic 3 may be put
into effect for exanple 15 as an ASIC, "'microcontroller or DSP. Thereby

on the onehandhehebaddasits passithloaiihkat 180 the idl eceapdhtion bt he
bus (for e le in the case of the DALI standard), in which no signals
are transnﬁ%&gﬁﬁﬁz?%ﬁ??%ﬁ?QMEPIth$ Bigi gA (ePelissiagsal tile prasenin at

the i nput ggigde 4t hnaks gl s 2 +6fOr +10V), which thus provides a
vol t age suggﬁg RO%Q?LE g%gldgtfgﬁ FS%??Wghst in the idle condition of

the bus no voltage is present 25 at the input-side termnals 1, 2, the

evaluation_logic 3 is so effected that it is inmediately activated
(wake- up) BFi %?P %&ﬁ%%ﬁéhg%%f % Dl | FIRCEDL S HIRML S elRtoBiRMatt by

means of tRkihe WelhADS 4 .0 1 hy ctivatd on. LS f. d fficiently
rapidly to eﬁs\&?{é; a rellc}@;ﬁ%bﬁ%%§egt iécl)]\r{]iao %ﬁ% ier%fé:tl%(t:\%}et(gi S byj.r{n%%ns

i ncom ng didi fakldiodegralcukicgB.2 shows in a detailed view the interface
circuit 12 wth the evaluation logic 3 and the electrical coupling 10
4. The ballast electronics 13 is, in contrast, not further described in

this Fig. 2n(and Taléewnt hensasRLiNstEhbard, eXp @iHeed d1k t@&éﬁéi&w ng).

5 As can be seen in Fig. 2, the control signals incomng at the

i nput - ¥ deafedfi apyni andizharkevedctdifdred by mearsentofata thedenmitcui t

8. - 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 igolation
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
congstituted overall as a bi-directional interface. That
is, 1in 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



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 termnals 1, 2 of the
interface circuit 12, so that this hi | evel signal can be enpl oyed as
current supply 8 for the evaluation logic 3 by neans of a constant

current sowemrsl (bmpnebsedl donr entjuand tradisadesdonlSoFurdigial & her
signal s I.n the case of the DALI

eval uation | ogic detects the control .

st andard fd:ro“gri?a\jﬁ% e tHRINf | AnkSONBLRCERE diRSTAL i@ent Vi nai?) BResent
at the i npulesdi¢ild af Mnal sads v Zo¥1 PFANS %e%%ﬁé&ﬁ%.??é’{:?%ed in
transforns 20 theminto control signal’s 1n accordance w ogiI €

i npl enent eddaerdaaceyawashi oRigogiz, 3 iandtteki vesse t hdsere outrput atent r ol
si gnal s;23 dte .t he % z:ct ri.cal isolation _elenent,4, which in accordance

with thd eXSmigryd &fbddiheRid HAHEYS. 198 Hnd 31 FRU SAFHRES ad5 ahres

opt ocoupl ercheMeaguBeteicahso 9588at8bRCE rd LéherdSO!l @t i Onypelepent sy such
as for exanple transformers etc. are conceivabie. The exenplary

enbodi nent eyRlpagion diddiat s3 f now thansiforns0 theser darpma e t36 Figto? in

that the i rf 12 is gconsti-tuted overall] as . a bi-directiqgnal .
i nterface. I}%)%at&gigrg?f?h tcﬁleqle adot PREalSTEM 4 i %ﬁ AR e FOTETORSr e¥ith

provi ded athesst buepah 19igmalshexd ranspussi@fiwlr siignalrfeorogepR@NAS
to a connected operating device and a 11 second branch 9 for return
transm'$si §A9BRLSI §xams REmHHNe T roim ek omrittler] opersni tgediewy ce t o

the term H\@Eﬁsl’og' tﬁgditteir(?rﬂqllall% tIP, t Be gol{ncézicgnﬁ]pﬂeesggi l)aledcéﬂnected

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, 1is 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



accordance with Fig. 2, inthis case there are also 5 delivered to the
evaluation logic 3 input signals 25 from the electrical isolation

el enent 4, whereby the evaluation |ogiig 3 now transfornms these signals
25 into, for exanple, digital bus signals 24 and controls with these
out put si grfaicen 2he basndr ive@tagd 1Bhe nut phis 18asegnals fHoOMA headus
driver 11 cané%ﬁﬁp be transm_tted by neans of the termnals 1, 2 for
exanple to & EcPEd S Ee 1HOFees &1y §tapdsbyoopeTASEEE -t hat in
accordance with the 15 exenplary enbodi ments of Figs. 2 and 3, the

eval uation logic 3, seen fromthe input-side termnals 1, 2 of the
interface PZ, icgua:seanged bahoralsde i egiroivdaled sehati oiin eseakdtby and
thus is.a real ?iﬁ of the | terface = 12. Further it is to be noted

that thg eVkEd ¥ Ba5HS; 9 sUpls iR asth VI &G fotemdA nghe rom

t he mains me)-letr@ge)sgggl YwiPcOkgt Bggoperating device 13, but comng from
the signal input termnals 1, 2 of the interface 12. Wth reference to

Figs. 4 and 5, there will now be 25 described in nore detail the
and t.he .rel evant ctions of the bal | ast

| tri | [ 4
gl ggt;e?\?cs %up }1‘?191 Pt erFLsed TG h i e evil ulliltdn | Bgrematically here

of courseigaipaetad itro tigs el aclinigcal éﬁwpiheguées'%d'baf¥¥3d¥5¥
|IIustrated|n Figs. 4 and S. 30 As can be seen in 4, the electrlcal

coupl i MY 4RAFPC ETEHEEE ad6an SopRSMHIpllaverbaty le edf@ru aaeca\vdmleh a
S o VO RSB NS LU ALY el 9 o,
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.

20 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 requlation 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 isclation
element 20, in the exemplary embodiment an optocoupler,
may be confiqured to be bi-directional and along with the

first transmission branch 22 for the setting values also



12 fromthe nmains voltage 15. In this case, in the ballast 13 there
arise no losses in stand-by operation. O course it can al so be provided
that in stand-by 5 operation only partﬁ of the ballast 13 (for exanple
the inverter) are switched off. The ballast electronics 13 is only
schemat i cal hgve | adifeatibdckn bFageh 4 1anth Soadel | 86! ve8E st Pabhiggular a 10
AC/ DC conveyter 1a§ .a DO HF jnverter 17 (for exanple a half-bridge
circuit), an ouﬂ‘)u%l?ﬂi vet'¥i 9% ui tfaB tand wePar&®p cdworol / tbgul ataop 19,
whi ch for exabptE! = 1 driMPg PAk-a I . Vol tage).and_in
dependence upon t%ieigqgﬁet ect gﬁgi %(%I ?a%?lgeftc(ﬁgrgég%%&esd ?/%al glgef 8f‘rﬁﬁ§t hi gh
15 frequen@f%ﬁﬁﬂ%lctﬂwe I3C buss vdlheagér@mter madi atte e€hecuiliecYektape) 26
in accokda f ot ul ati algorithmand for exanple

cor respgndﬁ%l@%&@ %ﬁ%m%l\?\}t gﬁl T 1 rlguekey abionhdogAgerk ersa7thac The
exenpl ary ertiedi sant tHeraccosdan ] Birg. 5 d i n_ . ri wth
that of Fig. 4, expanded in that %?)f?gdﬂg\}glt%atc?lo %%igi cs;l§8 ag iézo{:n(ljr\lm,
not il ustAc&Fdangs gwith gfidr.5) 3nottonithecondrmisabn al,ectricral the
isolation jeld l-e# 1f,0r the switching on and switching off of the 25

mai ns voltage 1 or the ballast electronics 13, but beyond this passes
on setting values (for exanple desired values) for the lanp control or
regulation 19 and other signals, via the sane or, as illustrated in Fig.
5, via a separate electrical isolation elenent 20. 30 Beyond this, or
alternatively, the electrical isolation



el ement 20, in the exenplary enbodi nent an optocoupler, may be
configured to be bi-directional and along with the first transm ssion
branch 22 for the setting values also 43 have a feedback branch 21 in
order to transmt condition information and/or fault reports fromthe

| anp controll A dg¥ & ion 19 or other conponents of the ball ast

el ectronics 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 signalmted4ace fRRCEl da&geo\yetr'atlfh advike thgytermnals 1, 2 of
the interface 12. 14 CL Interface for a Ianp operatlng

devi ce (13PaViW§Ving 5 - at Ieast one input-side termnal (1, 2) for the
connect Eon of st @ﬁ r for. _connection with a but% g gmntc , - an
s ‘prestht

eval uatton Todic (¢ Ffie pPBESSSERG of SETiRAL Tth

i nput - si de cbeﬂh@cltdlon( f puandibhes tdie £dP g8ALEALI QA szltﬂUté)U}Buﬁ&?
signals for the control of the Ianp operating device (3) and - at |east

one el ect rP¥as¥is6hati on el enent (4), in order to electrically decouple
Eﬂgrggfgﬁigggﬁ}n t%%?gé %% %ééﬁu;pﬁg;'ﬁ%@!CH§3$Q%£%%%E§ﬁgg§g0%14Wé395|de
of the el peesienal atsolchei onghtereide (4erwfinal i 61 f owar dsnd hg€oat 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),
16 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) 1is 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) 1is 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,



| east one input-side termnal (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 connectedsl anp operating device (13). 25
3. Interface according to claim2, characterized in that, the evaluation
| ogi ¢ (3) ichaymvfieguirzsdl tim tuteatsnit by neans of the electrical isolation

el ement (4)_.,signals or_ 30 conmapds, to the connected | anp operating
devi ce ((133 ygﬁf@gt‘ﬁs BPeRAF LRIt SV IfRi dé3ils s8parema@iiomizee nahes

vol tage (1%airf bﬁtﬁbaﬂﬁfé@ca“¥é¥thbf' Hméﬁégﬁéﬁpﬂ$$C98£99&fi'éed n
that, the |anp operating device (13) “is separa mai NS

means of a @y or an optocoupler controlled triac. Interface
accordipg to any preceding claim characterized in that, "the eval uation
| ogi c (? is configured to transmt setting values to the connected

| anp OperaEIHQHQQME@Qe 32 cok3iny tBEaR gtetaelﬁanelgem/or by means of a
separate electrical isolation elenent . I'ntertace according to any

precedi ng Sh@ractegigesciar ithad. i n t hat,

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 &,

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,



15 the electrical isolation elenent (4) is configured also to transmt,
in bi-directional manner, signals froma connected | anp operating device
(13) to the input-side termnals and, |xf applicable, to a bus connected
thereto. 20 7. Interface according to any preceding claim characterized
in that, iMmawaddle condition, in which no signals are transnmitted, a

hi gh | evel sign i S present at the input-_side termnals, which signal
suppl i es the‘%@gi 5 oRC 257PY rélgg)SWHPﬁleﬁ§F pag:(ﬂntépfa%%rak%%rding

any of claigBhnkdtQdh ofcharses elizedokn fhalooddedii®d A& dbiiOogh i n
which no signals are 30 transmitted, there is present at the 1 nput-side
terminals OF [swticdvelrngi gnal, and the evaluation logic (3) can be

activated by a f_a.change.to high |l evel signal. 9. Interface for a
| anp opgratiﬁnggi?g%?gﬁ%nh gﬁﬁﬁ -)atg?%a Peoﬁﬁﬁgﬁﬁﬁﬁp§i sPHAARLS
term nal (predentorat heheceitnetéhsn ohed fsut | SRIOr tEomi £RNNGAL I Oy With
a button or switch, and 5 - an evaluation logic (3) for the processing
of signal sanfr ef@Ht the t genararéast dheohtput-side tsigrnaks €or Ahe and
for the ge i.qn .@f t - Si [ | g _for _t cont.rol of the lanp
operating %%é?ggﬁ(g?,tgﬁdﬁghgrggggékggg ?ﬁvﬁﬁgt?gio %ﬁg eval uation | ogic
(3) has a vhhtrageesiuppllyihndapendent of the mains voltage supply of the
| anp 0ﬂ§rathng devi ce , ,

the“evaluation logic (3) has a voltage supply independent

of the mains voltage supply of the lamp operating device

(13).

10. Interface according to c¢laim 9,

18 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 isoclation element (4) to the lamp

operating device (13).



(13). 10. Interface according to claim9, 15 characterized in that, the
evaluation logic (3) is supplied with voltage by neans of the at |east

one input-side signal termnal (1, 2).120 11. Lanp operating device, in
particular ballast for a fluorescent tube, having an interface (12) in

accordance wth any preceding claim 12. Method for the control of a

| anp oper atj ng vi.ce S.via an interface (12), having the follow ng
steps: - apip?i cg‘??%r?lo%faz%cu%rcgji%ati% cglra%?]tzdn/ switch signals to at |east

one i nput - s¢lderiet et naed (In Hatof the interface (12), - processing of
signals applied at the input-side 30 terminal and generation of

out put - si deP¥%i §Rans pPér thige elasiinisialofisnkat kop openent ng4devilgnals3) ,
and t hereup P i ssian qf Nels ssed control _signals by _neans
of an eI%ct??caF%@%ﬁgg} o?ndrgl e%ﬁ%%%th%?t ﬁteo | anp- op8t ?Fﬁﬁadeél‘a@g

(13). 17 13opdsdthicy adeoidéndg 130 ,clmi nmdans efanaGicer iwzeds i Aethat, iy
means of the electrical isolation elenment (4) signals 5 or commands are

transmitt eFERRIHEE Rttt IMais gfertaageng lddvi ce (13), by means of
which this device is separated fromthe nmains voltage (15). 14. Method
according to claim13, 10 characterized in that,

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 nc 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,



the | anp operating device (13) is separated fromthe nmains by neans of a
relay or an optocoupler controlled triac. 15 15. Method according to any
of claims 12 to 14, characterized in tjgat, by nmeans of the electrical
isolation element (4) setting values are transmtted to the connected

| anp operammmgaqhanuzedﬁmm tha®,16. Method according to any of clains 12
to 15, charact ized jin that, signals are transmtted froma connected

| anp oper atithg “Revi ¢81f13) PR HECR nputtisi dE 4L i Rl s SEERAHS andire | f

25 appl i calblrnsh t& RS aponswcw@leihgﬁghgl 18 pli%ts@% aRCorgll ngnb @ any of
clains 12 to 16, characterized in that, in thé idle condition, in which
no signal s sdde BOrmimmbei titled, 2hIamﬂltheebvgd@ﬂahqm;#m@senHBat idhe

i nput - gide ernln I i_ch SI nal__suppl.ies.the. evalu tlon | ogi c
(3) wit eﬁErgvat %Wbpﬁ88>a8 ?dFHG & afy? OB gﬁa}ﬁgeEZngnig
characterized in that, in the idle condition, in which no 5|gnals are
transmtted, a low level signal is present at the input- side termnals
(1, 2) and the evaluation logic (3) is 5 activated by neans of a change
to a high | evel signal



