1 Interface circuit for the transm ssion of digital signals The present
invention relates to interfaces, which can 5 be used for exanple in

connectirbdn, with operating devices for the operation of

illum nati on neans.

Il wrination systens for the illum nation of [arge conplexes or buil dings,
inwhich a plurality of 10 lum naires arranged decentrally distributed are
controlled by a central control unit, requilre the possibility of an
extensive and reliable data interchange due to the variety of functions

avail able. Wi FstewrhBeearkienik! | wai-nathan sysheps skt was, %ﬂomg%%aaol ely

to transmt to the various lumnaires switch-on and sw tch-off

nmands

froma central esospedbs unit, nodern illum nation systems now provide the
possibility of a data transfer fromthe lumnaires to the central control
unit, to transmt for exanple information with 20 regard to the current
operating stateras pekkeas favkhtibaf eemBtEgNcoTherkurhpaisr egneknl apRn
operating devices provided for the operation of such an i 1 um nati on

syst em corr espobdi ngFgdhafera esamnhecatnoncpnnectaes whitbh peecentingur ed

ly f d b f d inf
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on a bus line Systém e recen
| anp operating devices work predom nantly according to

30 the so-called

DALl standard. This DALl (Digital Addressable Ll%{tlng I nterface) standard

is a new sinpl&lAWA1G3EEORT | BNATSNF nt T add & odd
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interchange due to the variety of functions available.
Whilst with earlier illumination systems it was known
solely to transmit to the various luminaires switch-on
and switch-off commands from a central control unit,
modern illumination systems now provide the possibility
of a data transfer from the luminaires tc the central
control unit, to transmit for example information with
regard to the current operating state as well as fault
information. The luminaires or lamp operating devices
provided for the operation of such an illumination
system correspondingly have a communication interface
which 1s configured not only for data reception but
also is able itself to send infeormation on a bus line

system.

The recently newly develeoped illumination systems or
lamp operating devices werk predominantly according to
the so-called DALI standard. This DALT (Digital
Addressable Lighting Interface) standard 1s a new
simple and user-friendly interface for the realization

of intelligent and functional light management systems.



of intelligent” and functional |ight nmanagenent systens. ti 2 An substantial
feature of the DALI standard is that the control conmmands and information
are trahsmtted in a digital manner and correspondi ngly the various devices
of ,the system have a bidirectional digital interface. 5 It is required in
the transm ssion of digital control signals for light control that the bit

| engths and flank devel opments (steepnesses) realised by the interfaces
are kept within a certain range. For exanple 10 according to the DALI

standard thereahsspeefbhtedlarehoherangethangarof seahyate%igowparedne th the
ideal bit length of 416 psec. Since however the interfaces being used are
normal | y const FORFEALaS@EAGH cald y1BECTHREEPB| e rearfd feiticigar Ly ehe

transm ssion b - 5.& nsj eal i on . it .lengths is
configured coné?gggg Ii/na?r%ifgg c%(g}rariplececi ye%rﬁlqlﬁgrle&f;géﬂég ‘ﬁ‘%;égggs?eetﬁftlicgge to
conmponent tol ecéintkes bhabeihhkaveegeptdopettienks, dibecelathsesftbe,probl em
that this requirenent can be adhered to only with difficulty. 20

Partipularﬁ§ tenperature effects and intol erances of the conponents can
s S OE S S AR e WL pLenathaant By Llgtsprepastn
prevent a datasigtetshange. 125h8i ntbatrpt obitents ahso kit selavgthnsonandi git al

bi di recti onal %ngkfa%ﬁ%e'ég%éﬂgéﬁlEggegégggégs) realised by the

interfaces are kept within a certain range. For example

10  acceording to the DALT standard there 1is permitted =&

tolerance range of only £10% compared with the ideal

bit length of 416 usec. Since however the interfaces

being used are normally constructed as economically as

possible, and particularly the transmission branch

15 responsible for the realization of the bit lengths is

configured considerably more complexly and therefore

more susceptible to component tolerances than the

reception time is, there arises the preblem that this

reguirement can be adhered to only with difficulty.

20 Particularly temperature effects and intolerances of

the components can lead in the worst case to the bit

length realized by the transmission Dbranch of an

interface 1lying outside the permitted range, which

would prevent a data interchange.

25
Similar problems also arise with non-digital
bidirectional interfaces with which the signals
distributed by the transmission branch also must
likewise fulfil certain reguirements, which - due to
30 the trend towards cost saving mentioned above - can be

complied with only with difficulty.



distributéed by the transm ssion branch also nust |ikewise fulfil certain
requi rements, which - due to 30 the trend towards cost saving nentioned
above--.tcan be conplied with only with difficulty. 3 The present invention
is based correspondingly on the task of proposing an interface circuit
whese transm ssion branch has inproved characteristics of the flanks of
digital signals. 5 According to the invention this object is achieved by

the features of the independent clains. The dependent clains further

devel op the centrial peessept iafehReoni NENbi O8 1 BoRakkbeHbanky yadantggeous
way. 10 In accordance with the first aspect of the present "invention there

is provided an Gaftlerf &fe ciPremcsikgvi ngn at inkasfashe tEahsHEEsi ondsanch
for the transm,ssion . . di qi i S 0 n_.ope ing device.for 15
illum nation mgﬁﬁy (%é?%%%%%%%%: g%%ﬁlﬁﬁg?égéiChg&éé%er%%t%%% ?? h

ransm ssion ~Th ansti ssi on

branch is carrifchrotf of tdidhealaigigrofia transforner. On the input side a
signal can be applied to the 20 transforner that in conparison with the bit
| engt h of Phe digital signals is of high frequency. The bit length of the

oI e 952 AL pusocef LSSl horepsPond o, nRol Sl
frequency signalhe Theasecendarfy tSicddel miepdreddenansiainer ddre conmpéodea
claims further develop the central concept of the
invention in particularly advantageocus way.
10
In accordance with the first aspect of the present
invention there is provided an interface circuit having
at least one transmission branch for the transmission
of digital signals from an operating device for
15 illumination means tc a connected bus. The transmission

in the transmission branch is carried out with the aild

of a transformer,

On the input side a signal can be applied to the
20 transformer that in comparison with the bit length of

the digital signals is of high frequency.

The bit length of the digital signals on the bus can
thereby correspond to the period during which the
25 transformer is contrclled on the input side with a high

frequency signal.

The secondary side of the transformer can control a
switch which modulates the digital signals onto the

30 bus.

The switch may be a transistor.



switch which nodul ates the digital signals onto the:. 30 bus. The switch may
be a transistor. 4 The flank steepness of the swtching processes of this
switch may be selectable. The flank steepness of the sw tching processes of
this 5 switch can for exanple be selectable by corresponding choice of the
paraneters of filter circuits connected u4pstreamof the switch. The filter
circuits may be I ow pass circuits for 10 exanple. The rising and falling

flanks can be afustiablie sidulgnandent | y,of sfachnothiep oas The Liansiar mer

can on the input side be controlled by a contro or exanﬁ1e IS
part of an opesatitey mdevbee skdecitbblmi.nati on means. The circuit can be
configured as a bidirectional 20 interface and correspondingly additionally
have a reception branch. In accordance with anot her aspect of the present

invention it igheravizded dihaloreper alf nehdevi cechong %%o!cleg%is“%tfi op, 16l enent s

has a circuit in accordance with the above-nentioned kind. The present
i nvention f} naBk}tahssarel Beeseraral petitodse fartaike t banswirgsisporefingi gnal s

froma control i.ce 0) nected digital bus. The primary side of a
t r ansf or mer isCﬂ%é?%bf”%o%%%o??ggﬁgggggcgﬁi%%Vﬁﬁ% iSéFCU+E§ i @8@&3@? si de
of the transfouperreant b6l sha switeh, which nodul ates digital signals onto
the bus. Thus, the

The filter circuits may be low pass circuits for

10  example.

The rising and falling flanks can be adjustable

independently of each other.

15 The transformer can on the input side be controlled by
a controller which for example is part of an operating

device for illumination means.

The circuit can be configured as a bidirectional
20 interface and correspondingly additicnally have a

reception branch.

In accordance with another aspect of the present
invention it 1s provided that operating device for
25 illumination elements has a circuit in accordance with

the above-mentioned kind.

The present invention finally also relates tc a method
for the transmissicn of signals from a control device
30 to a connected digital bus. The primary side of a
transformer is thereby controlled by a control device.
The secondary side of the transformer controls a switch

which modulates digital signals onto the bus. Thus, the



5 switching processes of the swtch represent the flanks of the bit
signal-s. .Bel ow, the present invention will be explained in nore 5 detai

w th reference to the acconpanying drawings. There is shown: Fig. 1
schematically, the construction of a bidirectional interface in accordance
with the present 10 invention; Fig. 2 a®ossible configuration of the
bidirectional interface according to the invention; and 15 Fig. 3a and 3b a
transm ssion RLACesS e ey eseNine i BYERLLOR LS 3RRk qthd G e, DAL

i ndustry standard. Firstly Fig. 1 shows generally the construction of a 20
bi di r ect i onal Sifnttéef & Bigmiadls.is configured for the reception and for the
transm ssion of data via the two Ilines of a bus line system 2. The
construction of this interface 1 corresponds substantially to the classic
construction eklbidi reet iknalerdt Bif@ceso:si HCE) the 2Rpnaasuyres nmehioned
above according to_the invention are primarily of soPtmare-reIated nat ur e
are and do® noteteddui ¥éthiseraferaiiig i d9al thar deeenrdmpbnentdsyawi ngsnponent

of the interfage L ii$ corraspondingly a 30 controller 3 which is
responsi ble for the data Treception and the data transmssion and is in

connection wth a device to be controlled via output Ilines 4. In the case
of the present_ exenplary 4 6 ,
Fig. 1 schematically, the construction of a

bidirectional interface in accordance with the present

10 invention;

Fig. 2 a possible configuration of the bidirectional

interface according to the invention; and

15 Fig. 3a
and 3b a transmission process where the present

invention is applied to the DALI industry standard.

Firstly Fig. 1 shows generalily the construction of a
20 Dbidirectional inteﬁface 1 which is configured for the
reception and for the transmission of data via the two
lines of a bus line system 2. The construction cf this
interface 1 corresponds substantially to the classic
construction of bidirectional interfaces since the
25 measures menticned above according to the invention are
primarily cf software-related nature are and do not

require use of additional hardware components.

& component of the interface 1 is correspendingly a
30 controller 3 which 1is responsible for the data
receptien and the data transmission and is in
connection with a device to be controlled via output

lines 4. 1In the «case of the present exemplary



enbodi ment it i's to be assuned that the device to be controlled is a device
for operating illumnation neans, in particular for a lanp as for exanple
with a-*gas discharge | anp, LEDs or halogen illum nation neans. 5 An

el ectronic ballast (EVG is preferred for gas discharge |anps. On the one
hand, further conponents of the bidirectional interface are a reception
branch 5 which 10 is responsible for recéiving informati on on the bus |ines
2 and is connected to the controller 3 via a first element 7 for electrical
decoupl i ng. Foembbeimknansit ss&onoofod ndoguméd ophbhtomHehedephts okbemne3 to
the bus lines 2 there_is furthernore provided a 15 transm ssion branch 6

whi ch i's conneEPBEIPo+EHe I€onkr oPFERCE vit&Tan&PRéR téngneritl I8 g tdicsct r i cal

decoupling. A passibl g caonfigurations9f Lhe agﬁpiﬁ L op 1e2Qik@ception
branch as well as the éﬁgﬁintslgbr electricgbh ecod%#inégﬁ ?ep%ege%ted in
Fig. 2. An unugeal dfieaharge dhmphelLEDscoirt heépoesentlddmimaEiign Zeaomssi sts in

that th tral the tr. 1SS b h i ffected vi t f
Mot 5 USuaPY notRE ERRECof PPOLaRTe 38 Rnowt o BFFErToRal SR oEPaces,

via an optical g¢guphkirgg 1dRpsce. As is explained in nore detail below, this
configuration brings about special advantages with regard to the
possibilities for data transmssion. It has to be said that the present
invention i s howeve 0 under no circunstances restricted to t
configuration 88f a£B$dir%%?io%ﬁn?hter15%%e?bedqQWﬁﬁq%ﬁﬁ%préggntg ©in
Fig. 2. bidirectional interface are a reception branch 5 which

10 is responsible for receiving information on the bus
lines 2 and 1is connected to the controller 3 wvia a
first element 7 for electrical decoupling. For the
transmission of information from the controller 3 to
the bus lines 2 there 1is furthermore provided a

15 transmission branch € which is connected to the
controller 3 wvia another element 8 for electrical

decoupling.

A possible configuration of the transmission and
20 reception branch as well as the elements for electrical
decoupling is represented in Fig. 2. An unusual feature
of the circuit represented in Fig. 2 consists in that
the control of the transmission branch is effected via
a transformer - not, as usual in the case of to-date
25 known bidirectional interfaces, via an optical coupling
device. As 1is explained in more detail below, this
configuration brings about special advantages with
regard to the possibilities for data transmission. It
has to be said that the present invention is however
30 under no circumstances restricted to the configuration
of a bidirecticnal interface specifically represented

in Fig. 2.



7 The interface represented in Fig. 2 is a digital bidirectional interface
whi ch i8¢ connected to the two bus lines of the bus Iine systemvia two
clapps 10 and on the input side has firstly a danping network 5 consisting
of- an inductance L1, a capacitor C as well as a voltage dependent

resi stance VDR The function of this network consists in danping transients
whi ch occur on the bus lines; that is, very short, fast and strong voltage

and current changesintbir§akbs regpreednsiaceifherild, i nterface i sitQthe
connectable also to the nornmal mains voltage |ine and should have an
el ectric stren§fRigECEpOngsd 100G H/Aass. Winiglectpf icomnesrisibtiagtbe frowr

diodgs.D FO D%ugohﬁ%@% o%5tﬁﬁgkﬂﬂﬁpi n y@%%’vRQet 8”%&5&8 OEOWQE%p
rectifier is 1n principle to pass on e signal s applred-a £he "t Wo
term nal clanmpsnlOtihe tHepsanesdway soashatfiasedyneet i adampdihdg hedtwe rad anps

10 to the lines of .the bus line B systemcan be carried out in any desired
manner. 20 TheCPBELFLIBA Pfafch IPBICHINET ntler fAce RASIFATL hé 2FolSwi ng a

circuit arrangggent of) R tIANSIRLA Se Q1 s AL L2y AR, Wehl @sinka Jhegisst ances
Rl and R2, the task of%ﬁ%(ﬂlis restr?ct%%g the current strgngtﬁ of the 25

recei ved si gnakhpassetiwomkt ochke sapt iicakacpapki ngandéente @itch aoralue of

t t 2 mA Thi ds . tq the. ificati ding to the DALI
Standard. i G606 NG gA's Hre TREh pASSEd ofiCcArFesparitngl y to

ghe Opfical Cgﬂ@hkﬁgedgﬁﬁcéu§§en30cWBh@Qs$eTﬁ§§ a% Q%%@E&%df%ﬁn%%e%ﬁkica|
ecoupling an
10 interface is to be connectable also to the normal mains
voltage line and should have an electric strength of up

to 1000 volts.

A rectifier consisting of four dicdes D1 to D4 follows
15 the damping network, the function of which rectifier is
in principle to pass on the signals applied at the two
terminal clamps 10 in the same way so that a connection
of the two clamps 10 to the lines of the bus line
gsystem can be carried out in any desired manner.
20
The reception branch 5 of the interface has in the
following a circuit arrangement of two transistors Q1
and Q2 as well as two resistances Rl and R2, the task
of which is restricting the current strength of the
25 received signal passed on to the optical coupling
device Q3 te a value of at most 2 mA. This corresponds
to the specifications according to the DALI standard.
Via a diode Z1 the signals are then passed on
correspondingly to the optical coupling device Q3,
30 which serves as element for electrical decoupling and
finally passes on the signals via a parallel circuit

consisting of a capacitor C2 and a resistance R3 to two



finally passes on the signals via a parallel circuit consisting of a
capacitor C2 and a resistance R3 to two 8 output termnals 11 which connect
the reeception branch of the interface to the controller. For the

transm ssion of signals on the bus lines, till 5 now, with classic
interfaces, an optical coupling device was al so provided, which due to an
extreme tenperature drift of the so-call&d Current Tranfer Ratio (CTR) is
only poorly suitable for adhering to the required tolerance limts for the
predet erm ned biutpl tHares naAnotiterwipt ¢ibl eonoécantapt ireadlepecupl igihrdgyvi ce
consists in the fact that this has a too | ow__overvoltage strength. In the
case of the ciPéu?ﬁeaﬂpgﬁﬁéﬁﬁﬁttPeﬁP@s@ﬁPéﬁoﬁﬁerIS Fig. 2 there is
correspondi ngly now used as elenment for electrical decoupling a transforner
which controls a switch 12 for the production of the digital signals at

the term nal clFarpshi).crBrsmadmEintagel of i gl enphoykd bhisadshespertiddnsi sts
in that this can transfer tqe 20 enerqgy for control of the. switch.12 and the

energy does’ ndf"havdtd b&EFERES f roMSEHiE i er Pice PPDIE 0 (IR PIIEE al

configuration HheitkseybhsmesBedl fddviddde ehildhe Hlianksoofad heusrd gnal
can be set 25 virtually independently of each other. This has the
consequence t h&empreaguaki t groftt hefsigmal sderaebled adha: | SHamesved

deci sively, which.rel oth to _the.toleran of. the hit .times and the
uni formty of b%ﬁéofﬁghgz_gﬁoonly poorly sT130%8 Oy a&%erlng o] %h%
required tolerance limits for the predetermined bit
10 times. Another proklem of an optical coupling device
consists in the fact that this has a too low

overvoltage strength.

In the case of the circuit arrangement represented in
15 Fig. 2 there is correspondingly now used as element for
electrical decoupling a transformer which contrels a
switch 12 for the production of the digital signals at
the terminal clamps 10. The advantage o¢f the employed
transformer consists in that this c¢an transfer the
20 energy for control cf the switch 12 and the energy does

not have to be taken from the interface.

Due to the special configuration the rise time and fall
time of the flanks of the bus signal can be set
25 virtually independently of each other. This has the
consequence that the quality of the signal thereby
achieved is improved decisively, which relates both to
the tolerance of the bit times and the unifcrmity of
the flanks. '
30
The production of digital signals at the terminal

clamps 10 is then carried out as follows:



The production of digital signals at the termnal clanps 10 is then carried
out as.follows: 9 For the production of a bit signal the transformer is
controlled with a high-frequency, and to be nore precise with a frequency
whi ch corresponds approxinmately to 100 tinmes the desired bit tinme. In 5
other words there is effected at the prinéry wi nding of the transforner,
during the transmssion tine of an individual bit, a voltage change

approxi mately £60 thHemBSsodMutcibr Sopassed tonsitghdiherisgcendasyowhadi ng. 10
The hlgh-frequencg aIternathg vol tage applied at the secondary w nding of
t he transfor neFCRaECLhED cHAsBquéncElfRal T8AINEWCHass 266 2@ ofder pFe

upstream of  theosuibch 12 4js chargede whlahcln tupn sesul s i thaaly, t he

switch 12, whi may be ield effect ansi is swtched conducting
and correspondepgryxambittlgi gnal 100s geney ated. Jddeiteiv pdss ofm@nd Ior der 13

is connected to | ow pass_. di schar circuit 14 which permanently tries to
20 dischardg tHEgF6mWBg§§ Shefﬁdlérggﬁef§e g&itn F&s PFGAG Ia's RGO Pardt or ner

i S high-frequengy Copdotd By, tROWARG tPhS ItS-HfEMaN et bY kB dmo odi odes
D5 and D6. Only at the tinme at which™a high-frequency signal is no |onger

appl i ed on theipdirmardpadi deidf tdhe todnsfor meran®s capncenagw lpasd 00

di schar ge circ%Lt 14 d'scgange t he | .ow gasi of 2nd %rder 13duntil by reason
of this the switBR® 1374551 heoBaRsSand c6Pr E55oREFRERT Y Fitsihg9si gnal

flank is generated for the ending of the bit signal. 30 Wth reference to

t he signal devel opnents of Figures 3a
10 The high-frequency alternating voltage applied at the

secondary winding of the transformer has the
consequence that a low pass of 2Z2nd order 13 upstream of
the switch 12 is charged, which in turn results in that
the switch 12, which may be a field effect transistor,
15 is switched conducting and correspondingly a bit signal

is generated.

The low pass of 2nd order 13 is connected to a low pass
discharge «circuit 14 which permanently tries to
20 discharge the low pass of 2nd order 13 again. As long
as the transformer is high-frequency controlled,
though, this is prevented by the two dicodes D5 and D6.
Only at the time at which a high-frequency signal is no
longer applied on the primary side of the transformer,
25 can the low pass discharge circuit 14 discharge the low
pass of 2nd order 13 until by reason of this the switch
12 again opens and correspondingly & rising signal

flank is generated for the ending of the bit signal.

30 With reference to the signal developments of Figures 3a
and 3b the sending out a digital bit in accordance with

the present invention is now to be explained in more



and 3b the sending out a digital bit in accordance with the present
inventi-on.is now to be explained in nore 10 detail. Fig. 3a thereby shows
an enlarged detail of the mniddle area of Fig. 3b. It is thereby assuned
that the DALI standard is used, 5 with which the |logical information "I"
corresponds to the zero level. Thus in theé followi ng the transmnission of
such a "1" is to be explained. Wth 16 there are shown the high frequency

i npul ses 10 whieth iar.e rapRl i3ed thelre@yarploarshun aRtrgeld efetofi 1ant apgy ating
device to the input side of the transfornmer. The pulse duty ratio nmay

t her eby be for Texads 8 7€2005s400psL-15 Wth 17 there i s designated the

vol tage which controls the discharging of the | ow pass of second order 13
into the |low pass discharge circuit 14. Wth 18 there is shown the control
vol tage of theIt20swilheteldY gEsumedanphe tire gadlel vethagerdn icassseaef, an

FET transistor). Finally, with 19 there is shown the voltage nodul ated onto
the bus. Afa %“’ilﬁ& fw%&’(%%népﬂﬁaﬁ?t o T EGwW 25 Vol EaggePB%Fﬂf &&h be
seen at the bugngi gRalo 1&ydu thenlefinregiore1 TR nbalheng Al dsS on
triggered in that the threshold value of the gate voltage of the swtch 12
is exceeded an@ft Bacdwiat CA"i st her bkorapdwiittebled on.  As | ong as the high

frequency signal 16 is now applied 30 on the input side at the transforner,
the gate of the switch 12 is charged constantly so that this time period

of applicationwafnt hgs higl r egienehchput 58S hkGh frequency impulses
10  which are applied for example by a controller of an
operating device to the input side of the transformer.
The pulse doty ratio may thereby be for example

400ps/400ps.

15 With 17 there is designated the voltage which contrcls
the discharging of the low pass of second order 13 into

the low pass discharge circuit 14.

With 18 there is shown the control wvoltage of the
20 switch 12 (for example the gate wvoltage in case of an

FET transistor).

Finally, with 1% there is shown the voltage modulated
onto the bus, A falling flank (transition to the low
25 voltage level) can be seen at the bus signal 19 in the
left region. This falling flank is triggered in that
the threshold value of the gate voltage of the switch
12 is exceeded and the switch is therefore switched on.
As long as the high frequency signal 16 is now applied
30 on the input side at the transformer, the gate of the
switch 12 is charged constantly so that this time

period of application of the high frequency impulses 16



11 at the input side of the transforner defines the period of a bit, i.e.
the tintng period. When now t hese high frequency inpulses 16 are no | onger
5 applied to the transforner, after a period determ ned by the controller,
the voltage 17 increases and the |ow pass discharge circuit 14 is finally
activated. Through this the gate voltageldf the switch 12 is now reduced.
As soon as the threshold value for the gate voltage of 10 the switch 12 is

agai n under shotat tthe swigah si2idblatkae agaids RNgan ddeeasi dige Ei@l"&bdiri ses
at the bus signal 19. The devel opnent of the flanks is adjuste
substantially ©f5 #ypithoilcé -oft end {pdrenetedii®dbf the | ow pass circuit 13 as
well as the | ow pass discharge circuit 14 in cooperation with the switch
12. Furthernore the invention has advantages to the effect 20 that it is
sui tabl e for dintfeer emtv pretsec dligtefimdducons, iapulidds b descmdbedbrige mor e

detail in the follqw . There are now al so standards wi th which an error
report is ff@é’tpé&eicggﬁ%etg9e aHE LRIFEFuc & Hils 9 oPREGEF SIS Wbl e to

lless than 5 volfs c Ry BaNS10fd A 81 £ fdOW 7 N FANa8ss ofnd arnexanpl e 0.8
M to 2 mM. Wth known circuits this current flowis achieved by a

t enpor ary shor tragisr cdistdheg gsf i udttt ddhed HugiaMiv ct3oratiesd diSadvagit age
t hat because of_.t.he .generated short cigpcuit it.co tqQ caollisions on the
bus i1 ar the Fiie HO AT K 19 hosbagfif hnd2ods qidt SR oco
shoul d be sent g0 fidieradusndiserisesidld value for the gate voltage of
10 the switch 12 is again undershot, the switch 12 bklocks
again and an increasing flank arises at the bus signal

19.

The development of the flanks is adjusted substantially
15 by choice of the parameters of the low pass cilrcuit 13
as well as the low pass discharge circuit 14 in

cooperation with the switch 12.

Furthermore the invention has advantages to the effect
20 that it 1s suitable for different protocol definitions

as will be described in more detail in the following.

There are now also standards with which an error report
is effected in the event of a reduced bus veltage for
25 example to less than 5 wvolts, by means of a current

flow in a range of for example 0.8 mA to Z mA.

With known circuits this current flow is achieved by a
temporary short circuiting of the attached bus, with
30 the disadvantage that because of the generated short
circuit it comes to cecllisions on the bus if at the
time point of an error message of one bus user a

protocol should be sent to other bus users.



The invention avoids this short circuiting of the bus for the purpose of an
error: message, when a connected bus controller provides a voltage for
exanple of 4-5 5 volts. This is achieved in that the receiver part of the
interface, i.e. in particular the optical coupling device B and the
Z-diode Z1, is bridged. For this purposelén the follow ng case the
transfornmer is controlled on the input side such that although the 10
switch 12 is not yet switched through (which would nmean "transmt"), the
secondary-si de voltage suffices however to control the bipolar switch 15
for bridging fore ekarprelemeadpifealthésuptiant devreelting| afadder dante with

t he defln|t|onfg¥uﬁﬁge§%£g5%é ar f fIa%&{&&Ihggs%ﬁeze%gekwﬁué§%¥$ Q&s t he

begi nning of a transm thée o case a | ow
current |evel mnnsequatréblzer@rsenwes &S aaltegeomtneseﬁg@pléth&r«ﬂeylces
can nevert hel ess stlll 20 send on the bus since - exactly as in regular

reception taseé@+oh yT %?%a%?nﬁ%*%ﬁ?ﬁ%%tl%ftﬁaﬁAtﬂEEdF%ﬁﬁlverﬁévéT °%his
does not influengee thefigh. | evel OinthrtQHﬁlag5£H¥3éﬂﬁ%ﬁéﬂ“éﬁ%&v yhet her

a transm ssion by control of the swtch 12 or an error nessa contro
of the switchdEyids €8 banakf tbet et-dsodmdElby ihe ooajpercat | &nr ofnishe | ow

O the 30t andPOTEr, T dibor (TSI carih P | Ui o ied by
nmeans of differentt dalise] bsgak Hat i gpuef sitdie kopHt ifde shgRalgh Idhe
10 switch 12 is not yet switched through (which would mean
"transmit"), the secondary-side  voltage suffices
however to control the bipolar switch 15 for bridging

for example the optical ccupling device.

15 In accordance with the definition mentioned first a
flank falling to zero thus represents the beginning of
a transmitted bit, whilst in the other case the fall to
a low current level not equal to zero serves as an
error message (other devices can nevertheless still
20 send on the bus since - exactly as in regular reception
cases -only a maximum current of 2 mA is drawn.
However, this does not influence the high level of the

bus.

25 The discrimination whether a transmission by control of
the switch 12 or an error message by control of the
switch 15, is to be effected is made by the cooperation
of the low pass circuit of second order 13 with
different input side control signals of the

30 transformer. The discrimination can in particular be
achieved by means of different pulse/break ratios of

the input side signals.



For exanple there can be chosen for the transm ssion by control of the
switch-a ratio of 400 us on, 400 us off. For the error nessage by control
alone of the switch 15 there can for exanple be chosen a ratio in which the
5-"on" period is chosen substantially shorter and the duty ratio is chosen
consi derably lower, which thus suffices ® switch the switch 15. There is
thus provided a discrimnation circuit, of 10 which the transforner can

absol utely al spobecgomptedcasreacharl be WRbeBndirser kRnakres sGAREIGN Signal s
applied to the input side to the effect there is effected selectively by

means of closi ANBFOA PfrshesavtERhaa FaFipngtf RARK BENOPhe 480s psor By
closing of a S?89“@h%5F§¥bEcﬁe§s?éédgkggogErBEeaﬁ%ﬁgsgks%h%ns%ﬁ%%%h15Thus

the transforner is on one realrzat 0SSi bl ot her assi vé anal og
di scri m nati ontkéreuicts: afer aksamptendei wablsen The raae appl veschothee | ow

pass circuit, _which |ikewi se represents only one conceivable 20
i npl ement atd on. °#4 RE%GHE: 18, FHEEFR addPSERkIA Havi AECAtCFeddtd athe

transm ssion _aﬁe?cmgsyotﬁg LERDSE S SR 1Qfe (didivt 8l ogbgnal g f&omeans S
operating device for illunmination nmeans to a connected bus, wherein the
transm ssi on i suéffeetedowswvhtchethedswfitah thansformer. 10 2. Circuit
according to claiml1, characterized in that, on the input side the
transforner is controlled with a signal which is high-frequency in

conparison W thnthe is thus provided a discrimination circuit, of
10 which the transformer can absolutely also be counted as
a part, which discriminates control signals applied £o

the input side to the effect there 1is effected
selectively by means c¢f closing of a first switch a
falling flank on the bus, or by closing o¢f a second

15 switch a bridging of the transmission branch. Thus the
transformer is only one realization possibility; other
passive analog discrimination circuits are also
conceivable. The same applies to the low pass circuit,
which likewise represents only one. conceilvable

20 implementation.



bit length of the digital signals. 15 3. GCrcuit according to claim1l or 2,
characteri,zed in that, the bit length of the digital signals on the bus
corkesponds to the period during which there is applied to the transforner
on the input side a signal which is high-frequency in conmparison with the
bit length. 20 4. Circuit according to an¥4preceding claim characterized
in that, the secondary side of the transfornmer controls a switch which
nodul ates the digindsal signals onto the bus. 25 5. Grcuit according to
claim4, characterized in that, the switch is a transistor. 6. Grcuit
according to claim4 or 5, characterized in 30 that, the flank steepness of
the switching proc ] it 1S. sel egt a 1 7 I rcul t
according to cﬁéinf%?giﬁgé%c%2?F§§% ?%N#ﬁgf, %ﬁheP%fg%kgsfﬁgﬁﬁ%ééé%ﬁo?he

swi tchi ng procéssesh Sorsetlectablesbyscoon espoddpgngatheiiceadfs tfhrenpagranet ers
of filter circuits. 5 8. Crcuit according to claim7, characterized in
that, the Pil C&EEY G (EHE |%%ph%%u%ifg%??%.m9?méi Fouit FEGE S to
any of clains &d0 8, 10 characterized in that, the rising and falling

fl anks are adjustabl e independently of each other. 10. Crcuit according to
any precedi ng clha&ingin dier dotarsetsion that ¢ffhetedanstor mbe iad ccarit raol | ed

on
transformer,

10 2., Circuit according tc claim 1, characterized in that,
on the input side the transformer is controlled with a
signal which is high-frequency in comparison with the

bit length of the digital signals.

15 3. Circuit according to claim 1 or 2, characterized in
that, the bit length of the digital signals on the bus
corresponds to the period during which there is applied
to the transformer on the input side a signal which is

high-frequency in comparison with the bit length.

20
4. Circuit according to any preceding claim,
characterized in that, the secondary side of the
transformer controls a switch which modulates the
digital signals onto the bus.

25

5. Circuit according to claim 4, characterized in that,

the switch is a transistor.

6. Circuit according to claim 4 or 5, characterized in
30 that, the flank steepness of the switching processes of

the switch i1s selectable.



15 the input side by a controller. 11. Grcuit according to any preceding
claim -<characterized in that, it is configured as a bidirectional
interface and has a reception branch. 20 12. Bidirectional interface circuit
having - a transm ssion branch for the transm ssion of digital signals of
an operating device for illumnation nean3> to a connected bus, whereby the
transm ssion is 25 effected wth the aid of a transforner, and - a
reception branch, ahereit scehsCimdninatd i 6 cutliatscps v dedi mwhi gl

di scrim nates control signals applied to the transformer on the input side
to the effect th#ft J03E eSOFENESH athetbPangti §ShdRIbraReReaSEal | g

flank [s eff ededaniie disof &R AN LD THa0s sshone PLageh 1 9

effected. i 16 13. Interface circuit according to claim aracterized
in that, the disichtian mationitcircuit is a filter circuit. 5 14. Interface
circuit accprding to claim112 or 13, characterized in that, the
discrimnation circuit distinguishes different pul se/break ratios of the

control signal 5, 16 i Bigidpediopalo idterd ace Chd bt POYENGin Phat,
transm ssion branch for the transmssion of digital signals of an operating
device for il diiendtdildiehedingruittes & xronmet tes D ust r kit s -

9. Circuit according to any of claims 6 tc 8,
10 characterized in that, the rising and falling flanks

are adjustable independently of each other.

10. Circuit  acceording te any preceding claim,
characterized in that, the transformer is controlled on

15 the input side by a controller.

11. Circuit according to any preceding claim,
characterized iIin  that, it is configured as a
bidirectional interface and has a reception kranch.
20
12. Bidirectional interface circuit having
- a transmission branch for the transmission of digital
signals of an operating device for illumination means
tce a connected bus, whereby the transmission 1is
25 effected with the aid ¢of a transformer, and
- é recepticn branch,
wherein a discrimination circuit 1is provided which
discriminates contrel signals applied to the
transformer on the input side to the effect that
30 selectively via the transmission branch a falling flank
is effected on the bus or a Dbridging of the

transmission branch is effected.



- a reception branch, 15 wherein a discrimnation circuit is provided which
discrimnates control signals applied on the input side to the effect that
sehectively by closing a first switch via the transm ssion branch a falling
flank is effected on the bus or alternatively by closing a 20 second switch
a bridging of the transm ssion branch isl6effected. 16. Interface circuit
according to any of claims 12 to 15, characterized in that, the

di scrimnationircuintterdadeS acpassiive Chtebirtiing7. tat er £ agenCi rcalj t
according to any of clainms 12 to 16, characterized in that, the

di scrimnati orP}tﬁl?acﬁHetm%%d a#PaFn%Wég Ehecdiecripingtiopercatiavd tdeid ce for

illum nation q%qﬁggi a circuit according to any of the preceding
clainms. 17 19 t d’for the transm ssion of signals froma control

device to a connected digital bus, having the follow ng steps: - controlling
t he primaré si.de of a transforper %/ t he 5 control devjce, and -

control l'ing a Wi t CABRAECRodT BFeS difGiqididi%nsPs ot tfe Bs, 1?b'y means
of the second%ryarsacdc%ﬁzetdﬂe 14 T apsher Mek 110 @G ARt P}%qrfd?{ t

transmission of signals froma control device of a bi ectiona |nt erface
having a trankimtsigicon direenchd ahtkeenmeceptisa/braakh tratacscomrfecttdte di git al

bus, wherein the t%dln%rlygn5|lde of a

10 15. Bidirectional interface circuit having
- a transmission branch for the transmission of digital
signals of an operating device for illumination means
to a connected bus, and
~ a reception branch,

15 wherein a discrimination circuit i1s provided which
discriminates control signals applied on the input side
to the effect that selectively by closing a first
switch via the transmission branch a falling flank is
effected on the bus or alternatively by closing a

20 second switch a bridging of the transmissicn branch is

effected.

16. Interface clrcuit according to any of claims 12 to
15, characterized in that, the discrimination circuit

25 1s a passive circuit.

17. Interface circuit according to any of claims 12 to
16, characterized in that, the discrimination circuit
is an analog circuit.

30
18. Operating device for illumination elements, having

a circuit according to any of the preceding claims.



transformer i
choi-ce »of the
transm ssi on

reception branch. 20 21. Method according to claim 20,
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s controlled by the control device, and 15 dependent upon the
paraneters of the <control signals there is attained by the

branch either a falling flank on the bus or a bridging

of the

characterized in

aneter of the control signald is the pulse/break relationship.
r the transm ssion of signals froma 25 control device of a

19Nt et aReahavs Y t3he t HARSGESQR D! eﬁchsggﬁa@sr eeephi op branch

ed digital bus, wherein a discrimnation
lcodéviode deand eby omearsnofcteldi sidiiserdi musati on circuit

rcult 1s controlled

t he choic of, the paranmeters of the control signals there
B3 eRe EPEnemLIsHd

ViRE
-ofcdrite J1aGeRt itk anedry side of a transformer by the

control device, and
- controlling a switch that modulates digital signals
onto the bus, by means of the secondary side of the

transformer.

20, Method for the transmission of signals from a
control device of a bidirectional interface having a
transmission branch and & reception branch to a
connected digital bus, wherein the primary side of a
transformer is controlled by the contrel device, and

dependent upon the choice of the parameters c¢f the
control signals there is attained by the transmission
branch either a falling flank on the bus or a bridging

of the reception branch.

21. Method according to claim 20, characterized in
that, the parameter of the control signals 1is the

pulse/break relaticenship.

22. Method for the transmission of signals from a
control device of a bidirectional interface having a
transmission branch and a reception branch to a
connected digital bus, wherein a discrimination circuit
is controlled by the control device, and by means of
this discrimination circuit dependent upcn the choice
of the parameters of the control signals there Is
attained by the transmission branch either a falling

flank on the bus or a bridging of the reception branch.

B9%P4&ER ‘either a falling flank on the bus



