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

connection with operating devices for the operation of illum nation neans.
I'l'lum nation systens for the iIIuninatior of large conplexes or buildings,
in which a plurality of 10 lum naires arranged decentrally distributed are

controlled by a central control unit, require the possibility of an
extensive andntedifade datacuint efehangee dueransmhesvani evy oflifyanefli ons

avai |l abl e. Qﬁilst with earlier illumnation systens it was known 15 solely
to transmit todHeSarious lumnaires switch-on and switch-off commands
froma central control unit, nodern illum nation systens now provide the

possibility of a data transfer fromthe lumnnaires to the central contro
unit, to trafde tpfegerxanpient dorpatdons wiohirberégaed, t shihé cornent
operating5st%&§ a as fault .information. ires or_ lanp

| The | um.
operating deV|ce§iSW$ov§%%d ?%ﬁmQH% ob%raf?%%e%?lgﬁcﬁagﬁgiIPBﬁ?ﬁB?PSn

system cor r espondidg| fohave: oEoraniv.cads om inhefdacen mbags.is configured
not only for data reception but 25 also is able itself to send infornmation

on a bus line system The recently newy devel oped illum nation systens or
| anp operati Vi ces. r am tly,accordi to. 30 e -call ed
DALI standar:}a#ﬁ}lsn%&#}?( gygtt%gqgnAg%%eséggl ell}ggﬁgpﬁglloﬁlt e% acggrégandard
is a new sinmphlankdses-frbenddyngsl erfiacewiharc hearegluzaliop of

10 luminaires arranged decentrally distributed are

controlled by a <central contrcol wunit, require the

.
I N

possibility of an extensive and reliable data
interchange due to the variety of functions available.
Whilst with earlier illumination systems it was known
15 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 to the central
control unit, to transmit for example information with
20 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

r/—\t

system correspondingly have a communication interface
which 1is configured not only for data reception but
25 also is able itself to send information on a bus line

system.

The recently newly developed illumination systems or
lamp operating devices work predominantly according to
300 the so-called DALI standard. This DALI (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 nanagenent systens. 2 An substantial
feature of the DALl standard is that the control commands and information
are transmtted in a digital manner and correspondi ngly the various

devi ces of the system have a bidirectional digital interface. 5 It is
required in the transm ssion of digital control signals for Iight control
that the bit |lengths and flank developnentsﬁgsteepnesses) real i sed by the
interfaces arRkeppshprbhialafeaErarnofange. PROE exampiee 110 sadderdithg to the

DALI st andar g éﬁ‘gfct?li jole t%?i"g;st %@pihf&? EE?Bﬁearr%”gterﬁsﬁ?{% 4 0% cqmpar ed

with the ideal 1t 1eng sec. Srncé however e Interfaces being
used are nornil ¢ ytedonsthuetrednas eoonsp@adingas thesskbliensan@dvices
particularly the transm ssion branch 15 responsible for the realization of
the bit |engths t3e 2BRFPHuReUCcONBideFaBlyORBleddgiprexiytasdacher ef or e
nmore suscegptible to conponent tolerances than the reception tinme is, there
arises the problemthat this requirenent can be adhered to only with
difficulty. 2Dt Pastiregured tempehat trenshfiectionandf | diighi erdnecesitafol t he

conmponents can, |lead in the wrst case to the bit length realized by the
transni ssi on sb]r%f?ﬁ:aqws off%n 1itA Erf%%%tF?/?ngt sit8é tﬁgtpe]r‘?‘ﬁ%}é%l PaNge,

which woul d prgyent ga dabpniehtal Changssp s Sh87 | ar RNALITs Bl S0 13 se

with non-digital bidirectional interfaces wth which the signals

di stri buted byntdmefacansarsskept bvanbhnabksoemustin range. For example

10 according to the DALI standard there 1is permitted a
tolerance range of only 110% 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 1is, there arises the problem that this
requirement 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 branch 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 requirements, which - due to
30 the trend towards cost saving mentioned above - can be

complied with only with difficulty.




li kewi se fulfil certain requirements, which - due to 30 the trend towards
cost ‘saving mentioned above - can be conplied with only with difficulty. 3
The present invention is based correspondingly on the task of proposing an
interface circuit whose transm ssion branch has inproved characteristics
of the flanks of digital signals. 5 According to the invention this object
is achieved b the features of the independent clains. The dependent
claims furthdhedevetopnthengentian donceptedf coREesPRPEAriody ien the

particularly . %gwgnt%geou§eﬁg%81% rOV|§CCO£g@?%?er with the first Qﬁgggt of

the present 1invention t Face Circait havin

| east one tramﬁﬁSMMSEIdﬁ%ﬁuﬂhdhﬂhddﬁﬁmpﬁﬂm%ﬂSéh&ﬁbc@érﬂﬁgitéloslghalS from
an operating deV|ce for 15 illum nation nmeans to a connected bus. The
transni ssi on fligmksheft (Hitsiiaslsi B Brlehch is carried out with the aid of a
transformgr. On the input side a signal can be applied to the 20
transforner that in conparison with the bit length of the digital signals
is of high frequentyg The bht lienghhieh titel i gbfattsiignadshiswvddiebpus can
t her eby correspond to the period during which the 25 transforner is

control | ed ofr Fh@@%ﬁﬁﬁe%laé\Bq91%P@ﬁ@ﬁpd$@%qﬁéﬁé?53|&m£ dependetbndary
side of the Lnansfor Fer 1@ CABLEQLpA 5w tehowhheh FBduLates thecgLoi tal

signals onto the
invention in particularly advantageous 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 to a connected bus. The transmission
in the transmission branch is carried out with the aid

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 controlled 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.




30 bus. The switch may be a transistor. 4 The flank steepness of the
switching processes of this switch may be sel ectable. The flank steepness
of the switching processes of this 5 switch can for exanple be sel ectable
by corresponding choice of the paraneteys of filter circuits connected
upstream of the switch. The filter circuits may be | ow pass circuits for

10 exanple. The rising and falling flanks can be adjustable independently
of each ot hefhe15 IFEK teepoe fer C€ahhen spié chipgt siake e cont rehied by a
control | er whigh for Il e s Ryt of an operating device for

illum nation nmeans. e i rcuit can be configured as a bidirectional 20
interface and correspondingly additionally have a reception branch. In
accordance wi th another aspect of the present invention it is provided
that operati AGSdeViaTE fOFeCRBEF$ | @fi RBEI SWidICoieNt PurEe s reki Ehin
accordance wihf ¢ dihe. gpoys menthoned i ndey Ihe.present doveatiogafigally
also relates to a method for t transm ssion of signals fr a contro
device 30 tehaicennetededipgirbaletlus. dhefpitorr yivicda tof @tnaosédrner i s
thereby controlled by a control, device. The secondary side of the
transforner CBRFEERE LI BPYIMGch nodul ates digital signals onto the
bus. Thus, the 5

The filter circuits may be low pass circuits for

10 example.

The 1rising 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 additionally have a |

reception branch.

In accordance with another aspect of the present
invention it 1is provided that operating device for
25 d1llumination elements has a circuit in accordance with

the above-mentioned kind.

The present invention finally also relates to a method
for the transmission of signals from a control device
300 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



switching processes of the switch represent the flanks of the bit signals.
Bel ow, the present invention will be explained in nore 5 detail wth
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 possible configuration of the
bidirectional interface accordlng to the invention; and 15 Flg 3a and 3b
a transn133|@Wlﬁﬁ@é@§SQMﬂﬂQ§33ﬁa?ﬁe@bﬁtSwﬂﬁvénﬁamraﬁﬁﬂﬂnﬂh%d tankse DALI

i ndustry sta g Flr%tl Flg 1 shows generally the construction of a 20
bidirectiona erfhce f‘ |ch is configured for the reception and for

t he transniSS|on of data via the two Ilines of a bus line system 2. The
construction of this interface 1 corresponds substantially to the classic
const ruct i onB6f O ditNECtRIGRAN T MY 2R3N sVhée PRe XD IReansh ds medt? oned
above accord t nv r nat ure
are and gg ng?gaﬁgqugﬁghuégg%%&gﬁﬁt[%ﬁakﬂg %&?&p%ﬁ%pﬁﬁ Eg%iﬁfonponent
of the interfaeeeliiss shommhespondi ngly a 30 controller 3 mhlch is
responsi ble for the data reception and the data transmssion and is in

connection with a device to be controlled via output Ilines 4. In the case
of the presegﬁ exenglarﬁcgem%qgggl titds ta e assuned thaiethe device
to be contro ?ed is a device g§2rat|ng |Ilun1nat|on

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 generally the construction of a
20 Dbidirectional interface 1 which is configured for the
reception and for the transmission of data wvia the two
lines of a bus line system 2. The construction of this
interface 1 corresponds substantially to the classic
construction of Dbidirectional interfaces since the
25 measures mentioned above according to the invention are
primarily of software-related nature are and do not

require use of additional hardware components.

A component of the interface 1 1is correspondingly a
30 controller 3 which 1s responsible for the data
reception and the data transmission and 1is 1in
connection with a device to be controlled via output

lines 4. 1In the <case o0f the present exemplary




means, in particular for a lanp as for exanple with a gas discharge |anp,
LEDs or halogen illumnnation neans. 5 An electronic 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
responsi ble for receiving information on the bus lines 2 and is connected
to the controller 3 via a first elenment 7 for electrical decoupling. For
the transni $§P&RIFEAMbF nafi &P fhonPEREMEENt A ekbh8 £6VictKe BusPEi nes 2

there is furthernon ovided, a i, {Iansf Ssi )¢ G-y@ﬁﬁp Ls; gennect ed
to the controller %ﬁa]énogher el ement 81%ﬁg%$é€?$ cal ec%upf?ng. A
possi bl e confiiegursat iion pértheutsangorss dmmgndas 2@oreeeginpdre bratichaas wel |

as the elenents far electrical decoupling is represented jn Fi 2. An

unusual feat GF€ QﬂSQ_ %G AR ﬁéﬂk%é%me%F???¢j%ﬁl%W%QﬁE?%@smgﬁn?hat t he
control of the trLaRsWRSIeN hranchd s @%ﬂQCteﬂsV“ﬁkefb%féﬁwff%ﬁergés”Ot, as

usual in the case of to-date 25 known directional iInterfaces, via an
optical coupbisghadee dempss 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 isohovweyge 30pHBdernpRqcircpnptagees rEapbhehed tosfhe the
configuration of a bidirectional interface specifically represented in

Fig. 2. 7 Thedimeertfiaoelr epriesered 4rne Fagre2eps iandibgiaradh 5 which
10 is responsible for receiving information on the bus

lines 2 and 1is connected to the controller 3 via 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 6 which is connected to the
controller 3 via 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 bidirectional interface specifically represented

in Fig. 2.




bidirectional interface which is connected to the two bus lines of the bus
line systemvia two clanps 10 and on the input side has firstly a danping
network 5 consisting of an inductance L1, a capacitor C as well as a

vol tage dependent resistance VDR The function of this network consists in
danpi ng transients which occur on the bus lines; that is, very short, fast
and strong voltage and current changes. This is required since the_ 10
interface i s 16 be'dGHEIAbIFEPASETEE hé Thofidl - n&i ndS vél t 4481tRhe and

should have ap Bleelitd s 511 eNELRLALURNIY L000cKRLES LA NRPLILd Chuo
consi sting of four diodes to D4 follows 15 the danping network, the
function of Wwhischliresdidfethesbubnlpnenciypitent orjFastsvonctdepsi ghaksdappl i ed

at the two termnal c]anps 10 in the same way so that a,connection. of the
two cl anps 16”1015H% I%W%'tofs%#% biRS | i herSky¥t efh cAA™Be Ear FFEYCLGL i n

any desired rymerst 3 The £§C§Hah@BaHEé”%h,5éﬁcéﬂgkﬂﬂﬁﬁréﬁcgshﬁélhn the
followng a circuit arrangenent of two transistors Q@ and 2 as well as
two resistances R vahda®R, depentlask ref iwtiiaclcsl $/DRestTliet fugect hencafr ent

strength of the 25 received signal passed on to the.optical . couplin

devi o8 08t 0 AR BT BT O i GHTRLE6 | EepoHaRe S, Bhihg Beel?

speci ficationy ageonghHo1igetherPAL! 18t aRdand.sho@a ar sk ©dgndl s{ebsn%lggnal s
are then passed on correspondingly to the optical coupling device , 30
whi ch serves vad telasmanmd forr rdrectehiaade slecDups | hy aadulfédabipcpathes on

the signals via 3 barallel, cireuit,, consipting of @ eapagitor; G2,and a
(" voltage line and should have an electric strength of up

to 1000 volts.

A rectifier consisting of four diodes 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
system 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 R1 and R2, the task
of which is restricting the current strength of the
25 received signal passed on to the optical coupling
device Q3 to 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



8 output termnals 11 which connect the reception 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 tenpejature drift of the so-called
Current Tranfer Ratio (CTR) is only poorly suitable for adhering to the
required tolerance limts for the predetermned bit 10 tines. Another

probl em of aRUSPUitcdieTHUR 1yl HelPegh €6RERSEs G tHRFERICOR hafaRfis has a

too | ow overo\folt%%g%n;tterr?g?%gtd _ncgéﬂ%oqp&%lofc?rt_he circuit arrangenent

represented in ere is correspondi ngly now used as el enment for
el ectrical decoupling a transforner which controls a switch 12 for the
production of the digital signals at the term nal clanps 10. The advant age

of the enployed Ui arstHtiersTomnsi St sStANEhat OPhit§eca S rafdter the! 20
energy fof ceptrol Qff hejswdich 13, qndtha energy -z Not-have; 1o be

taken fromthe interface. Due to the special configuration the rise tine
and fall tinevaket heakl anksoofptdrel ders, sivgnath calmebetset an25extiremal | y

i ndependently of each other. This _has the consequence that t ual ity of
the i gnal ¢ HEREEY 2 LASR eG8dThs. Phpr bUBd HESTELoERy. CHRFEHt r ol HEEEbot h 1o
the tol erance,efi ot herhit itd iRy AL IME, unifofumd yeof acﬁﬂ@:fﬂ?%-tl@@ The
production of digital signals at the termnal <clanps 10 is then carried
out as foll omseguired tolerance limits for the predetermined bit
10 times. Another problem 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 1is correspondingly now used as element for
electrical decoupling a transformer which controls a
switch 12 for the production of the digital signals at
the terminal clamps 10. The advantage of the employed
transformer consists in that this can transfer the
20 energy for control of 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 wvirtually independently of each other. This has the
consequence that the quality of the signal thereby
achieved 1s improved decisively, which relates both to
the tolerance of the bit times and the uniformity of
the flanks.
30
The production of digital signals at the terminal

clamps 10 is then carried out as follows:



9 For the production of a bit signal the transfornmer is controlled wth a
hi gh-frequency, and to be nore precise with a frequency which corresponds
approximately to 100 tines the desired bit tine. In 5 other words there is
effected at the primary winding of the gransforner, during the

transm ssion tine of an individual bit,” a voltage change approxi mately 100
times, which is passed on to the secondary mﬁndin%. 10 The hi gh-frequency
al ternating VOFt dde apprdedtbent RE & dcohdaryl wrthai g a8¥s iHeay ahsf or ner

has the con hat .a,l ow p of r p e of e
switch 12 iﬁ?ﬂg?géﬁ, hm?“’é%}ﬁ ne u?ﬁ%rhesfuﬁgt%elq{l t’hat]a%“%jhzg‘gsw'a‘%h g %Q\Mﬂ ch
may be a fiebdeefikect twansista, 13 regusnicchedwhoaduct idgrasebonds

correspondingly a hit signal is generated. The | ow pass, of 2nd order 13 is

connected t o*BPFE% PSS Ydisehdlde EiFei t*Pf4 GRAFERSPertrdne ity tris to
20 di schay ge therl QW pass nefre2nd rder-+13) agaite ?tllnpéigy %iﬁc{f}'fn% rapsfor mer
I vent ed by e

is high-frequency controlled, though, this is pr t wo di odes
D5 and D6. ©hky atatrsEotmer, atduhirch ahbi ghrdmequescynsitgmad b$ nen | onger

applied on the primary sjde of the transforner, 25 can the | ow pas
di schar ge ciFeggylggaéisbﬁﬁrgeath%oiBﬁﬂepa%ga%$eZﬁgfﬁ?%&m%%eﬁ%ti%ﬁ%y

reason of thigpbhe gWitah; 12439310 P8RS 13ad CISRERANGINAMA i sing
signal flank Ps éeneﬁateésf%? t he éhding of the 6%t9§?gﬁalﬁ'§% Wth
reference to the signal devel opnents of Figures 3a and 3b the sending out

ng:ggagb PL&H%?@%%ﬁ¥é¥gg¥%gg§hal%Q%n £$§8n%31‘gggi§$bife3°gtt%jﬁ?
(“ secondary winding of the transformer has the
| consequence that a low pass of 2nd 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 1is 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 1s high-frequency <controlled,

(” though, this is prevented by the two diodes 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 a 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




10 detail. Fig. 3a thereby shows an enlarged detail of the mddle area of
Fig. 3b. It is thereby assuned that the DALI standard is used, 5 wth
which the logical information "1" corresponds to the zero level. Thus in
the follow ng the transm ssion of such;g "1" is to be explained. Wth 16
there are shown the high frequency inpu}ses 10 which are applied for
exanple by a controll er of an_ operating device to the input. side of the

t r ansf or ner . 9€¥Re lpulFdd -d iy Hh&Eied Ynd\ e rfdbye e 535 edifpt e 4083/ 400ps.
15 Wth 17 tﬁgaglgsaq%%igqa%q%}t@%_voltage whi ch controls the discharging
of the | ow pass of second order 13 into the |ow pass discharge circuit 14.
Wth 18 there is shown the control voltage of the 20 switch 12 (for

exanple the gate vaolta in case qf an.  FET transistor). Finally, with 19
there is shoaﬁ Eﬁb‘?ﬁ?&gﬁé foadna e&%aGnt § néPbhisSTARHAFA g ﬂ¥ 4

(transition {ochhgHiow 29 vebhaggal evetdran he seenat-hedbus signal 19
inthe left region. This falling flank is triggered in that the threshold

val ue of thetbat eevol tlageelof Thes st the I2lilswexgeedded arahdnmes st ch is

t herefore smﬁ%ched on."lﬁs.long ?§ t he _hi.gh frequency signal 16 is now
appl i ed 30 ofiTt ABPnfut 1si 48 &P Cfe StP4 r, the gate of the switch 12
is charged constantly so that this tine period of application of the high

frequency inpulses 16 11 at the input side of the transforner defines the
peri od With 16 there are shown the high frequency impulses

10 which are applied for example by a controller of an
operating device to the input side of the transformer.
The pulse duty ratio may thereby be for example
400ps/400ps.

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

the low pass discharge circuit 14.

With 18 there 1is shown the control voltage of the
20 switch 12 (for example the gate voltage in case of an

FET transistor).

Finally, with 19 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 1s 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 1is charged constantly so that this time

period of application of the high frequency impulses 16




of a bit, i.e. the timng period. Wen now these high frequency inpul ses 16
are no longer 5 applied to the transfornmer, 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 voltage of the
switch 12 is now reduced. As soon as the threshold value for the gate

vol tage of 10 the switch 12,is(g?ain undershot, the switch 12 blocks again

and an incredsi g TR tari < e bransfyrgr dofimee He9ePBpieht of
t he fl anks i%fa%j%%EﬁdjﬁQ?StéHEiéﬁﬁﬁﬁg3§5$§b&h0iCe of the paraneters of the
t elo

| ow pass circui as well as t pass di scharge circuit 14 in
cooperation with the swtch 12. Furthernore the invention has advantages to
the effect 20 that it is suitable for different protocol defipitions as

will be descP58d NG tEUdtdN TPARE oI T IEES Thet e ate nolESF so
st andar dss wi LR ahieeh @ l%éortrlra%%%rotrme'ﬁ eéfit“&f ed i Aihes eyept pingqreduced

bus voltage for 25 exanple to less than 5 volts, by neans of a current
flow in a rabge tbe foomtexanpre G dlitede M Mi¢heksmswnand richiet Sovhi s

current flow is achieved by a tenparary short circuiting of the attached
s, it h 387010 HSCHRR a0 i o Phe e thdn ThEetohi T o
it cones to eglil s;ir@aia%txh@l@ el bratnkhey ke 190 Ry aRc@hEOH, MBSSage

of one bus user a protocol should be sent to other bus users. 12 The
i nventi on avéisdsadn sashore thresholdgveluehdobushef grattcher purappsecdf an

error n?ﬁfag%hewg%Qt%ﬁFQRfeféeggain undershot, the switch 12 blocks
again and an increasing flank arises at the bus signal

19.

The development of the flanks is adjusted substantially
15 Dby choice of the parameters of the low pass circuit 13
as well as the 1low pass discharge circuit 14 in

cooperation with the switch 12.

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

as will be described in more detail in the following.

4‘/““\'
; .

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

flow in a range of for example 0.8 mA to 2 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 collisions on the bus 1if at the
time point of an error message of one bus user a

protocol should be sent to other bus users.




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 ZI, is bridged. For this
purpose in the follow ng case the transfeorner is controlled on the input
side such that although the 10 switch 12 is not yet sw tched through (which
woul d nean "transmt"), the secondary-side voltage suffices however to
control the bipolar switch 15 for bridging for exanple the optical

coupling devige. {p,dft ageordange Wil the definiti op; gEntjongd first a
flank falling to zero thus represents the begi nning of “a transmtted bit,
whi |l st i n th&oat hgre casepdbe bdl lart cermot omessagent whewela nodnegeiaddt o zero

serves as an, error message (other devices_can nevertheless still 20 send
on the bus sPHSe CORXERt1§ aBTPY1AEGuUI%r VPEEBBEI diPT c8EBEPLBNIAL af Traxi num

current of 2MAdsS diang. is!"%‘%‘ﬁ%veﬁ]hiﬁ degs ngle | pEluepce thethigh | evel

of the bus. 25 The discrimnation ether a transm ssion by control of
the switch 12her iariearfragre,messageibypeontcolaof thiee oswidah d&yplsngo be

effected is de by e copperation  of the |l ow pass circuit of second
order 13 wit ﬁgvdiclef eégn_tari pb _esi%'edjc%%? r c7rlei'_si bﬁaﬁ%“d’?get e 36Tt _r%%? or ner.
The discrim pati@ReCann N gp@r tirchliay kg agievatdhdy neanss Ofndi f fegfent

pul se/ break ratios of the input side signals. 13 For exanple there can be
chosen for thkentradsdeiossoon the toputolsigfe t hechwiticdt aadahicogdbf 4O us on,

400 us CHJ' 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 coupling 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 1s 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 1in particular be
achieved by means of different pulse/break ratios of

the input side signals.
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For the error nessage by control alone of the switch 15 there can for
exanpl e be chosen a ratio in which the 5 "on" period is chosen
substantially shorter and the duty ratio is chosen considerably | ower,
which thus suffices to switch the switgh 15. There is thus provided a
discrimnation circuit, of 10 which the transfornmer can absolutely al so be
counted as a part, which discrimnates control signals applied to the

i nput si de t 6°EhEXE P& tfdi%e G380 1T P setectiv et 2By heShs" oPY ¢l osi ng

of a first swihehaa dJralddg fil@nk pndhe, bus. of by &hosipg @f gsgecond 15
switch a bridging of the transm ssion branch. Thus the transformer is only

one realizat Fom pbssichirddn yiessarer bypaswsitveo arml @ dvScrhen sattom tdrcuits

I i vable. Th | i the | . Ci it, . which
[ Kew oo optOeaHt S0l J0bns EORAE Vbl 61085 bl Bventat fo 14 EhGi e 1

I nterface; ci meuint havipg ats | easked tEaMsHLE6L AN ybraneh d.0r ahle the
transm ssion of digital signals froman 5 operating device for

i | lum nati ondugansrablia ciohnebredn bes,siwherabhyt Hewgmansmhgshonthgs
effected with %ge aid.of a. tran: forner. 1%5?- Circuit according to claim
1, charact er P26 %t B8t ST o EheE Ut 'si'de the transformer is
controlled with a signal which is high-frequency in conparison with the

bit length of the digital signals. 15 3. GCrcuit according to claim1l or 2,
characteri zedhege 1s thus provided a discrimination cilrcuit, of

10 which the transformer can absolutely also be counted as
a part, which discriminates control signals applied to
the 1input side to the effect there 1s effected
selectively by means of closing of a first switch a
falling flank on the bus, or by closing of 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 conceivable

20 implementation.
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that, the bit length of the digital signals on the bus corresponds to the
period during which there is applied to the transfornmer on the input side
a signal which is high-frequency in conparison with the bit |length. 20 4.
Crcuit according to any preceding claifgy characterized in that, the
secondary side of the transformer controls a switch which nodul ates the
digital signal.s.onto the bus. 25 5. G rcuit according to claim4,

characteri zed1@A™Hat, the switch is a transistor. 6. Grcuit according to

claim4 or 5, characterized in 30 that, the flank steepness of the
swi tching processes of the switch is selectable. 15 7. Crcuit according
to claim6, dharacterized icnrchat, hahend| amk steephess ofansiel ssicewhi ng

processes is, _sel ectable by correspondi ng choj.ce of the ranmet ers_of
Filter of rouPFalo g ok Hii t aRTRr of Mgt 8 o PALHL. GnaEateri gl 7 ¢ hat
the filter cibewats ndf &idOWdPassr Cil Uit fatPonCrbgHist taCCOr dbMgetOe@ny of

clains 6 to 8 10 characterized in that, the rising and falling flanks
are adj ust abbésindependently of each other. 10. G rcuit according to any

precedi ng cl ai .characterized in that, t transformer .is controlled on
15 the input%égggl y%&%ﬂﬁﬁ%%ﬁ %ﬁ?l%ﬁ“l%j?gg??£3§cg%55ﬁ§qﬁ3%ﬁ£(%fé%eding
claim transformer.

10 2. Circuit according to 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 is selectable.




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 neans;csto a connected bus, whereby the
transmssion is 25 effected with the aid of a transforner, and - a
reception branch, wherein a discrimnation circuit is provided which

di scri m nat ed - cORECH s iqGHAS A TPt He TRt 'dP et e dnthe'?hput si de
to the ef fect pthat; 30 selestively via thget rapsmeshon prapchaasfalling

flank is effected on the bus or a bridging of ansm ssion branch is
ef fect ed. 16selgcthntler fraceaireagidndaceoraliaigd oo £l dien d2ramebaraceeri zed
in that, the _discrim,nati.on circuit is a filter circuit. Il 5 14,
Interface ciFéditfraédddiing to claim 12 or 13, characterized in that, the
discrimnation circuit distinguishes different pul se/break ratios of the
control signals. 10 15. Bidirectional interface circuit having - a

transm ssi on8br &ackrufidr atdee rddangs hics gileninof7 digiamd ct e aed sinf thadat,

operating deéhceftgr i1l um nation neagf to a connected bus, and - a
reception brafthl115Skhérdion 1 SditdEr iMhati%n TS is provi ded which

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

are adjustable independently of each other.

10. Circuit  according to any preceding <claim,
characterized in that, the transformer i1s controlled on

15 the input side by a controller.

11. Circuit according to any preceding claim,
characterized 1n  that, it 1s configured as a
bidirectional interface and has a reception branch.
20
12. Bidirectional interface circuit having
- a transmission branch for the transmission of digital
signals of an operating device for illumination means
to a connected bus, whereby the transmission 1is
25 effected with the aid of a transformer, and
- a reception branch,
wherein a discrimination circuit 1is provided which
discriminates control signals applied to the
transformer on the i1input side to the effect that
30 sélectively via the transmission branch a falling flank
is effected on the bus or a bridging of the

transmission branch is effected.
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di scrimnates control signals applied on the input side to the effect that
selectively 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’i ion branch is effected. 16.
Interface circuit according to any of clains 12 to 15, characterized in
that, the discrimnation circuit 25 is a passive circuit. 17. Interface
circuit accorddi-ng tlatanfaste cl gilmeul2 t oacterdgmar acteri zedaiim thag, the

diserim nati o Glruit; Jds A anal 09, 6Lreyit ;30 18 perating. deyi ge for
illum nationélements, ‘having “a clrcurt accordi ng to any o The pr eécedi ng
clainms. 17 19.1thMet kad-dort the transm ssion of signals froma control
device to a connected digital bus, having the foll ow ng steps: -
controlling the primary side of a transformer by the 5 control device, and %

- controlding,a sw t | at e i.gital signa . Ont-o, t bus, by
nmeans of %heqééco%grégfé? e %?93{1%2& farcgir%(%?l r{tgloé:g%.lﬂl\/e]%]o%%f o?§f he
transm ssi on cdfarsicgradizdd omm  ebhatyol tdevi ea ofriantiairect | ehatuint erf ace

having a transm ssion branch and a reception branch to a connected
digital bus, SMFESI e Sri FakieseRle oPubSel PaReKor et lics conk rofRed by
the control deviGe, %qun]a‘ilsdependent upon the choice of the paraneters of
t he )

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 1is 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 transmission branch is

effected.

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

25 is 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.



control signals there is attained by the transm ssion branch either

falling flank on the bus or a bridging
Met hod according to claim 20, characterized in that, the paraneter of the

control signals is the pulse/break religlonshlp 22. Method for the

transm ssion of signals froma 25 cont

device of a bidirectional

interface having a transm ssion branch and a reception branch to a

connect ed dléﬁta|M§@§OdWhépélntb@(“gﬁﬁnﬁmlﬁﬁiQﬂ](Qﬁ(nﬂqgnqh§ Chonor Bed by
%ngﬁﬂb?ﬂ%’ L Eeans égnne QIF%QiSCFIAH_q9tIOH circuit dependent

upon the choice
attai ned by hhei@arsE SS10WIMaNEtgid:her a falling

the control

he paraneters 0 rol S|gnals there is

bridgi ng of the reception branch.

5
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- controlling the primary 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

QO

control device of a bidirectional interface having
transmission branch and a reception branch to a
connected digital bus, wherein the primary side of a
transformer is controlled by the control device, and

dependent wupon 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.

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

pulse/break relationship.

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 upon the choice
of the parameters of the control signals there 1is
attained by the transmission branch either a falling

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

a

of the reception branch. 20 21.

fl ank on the bus or

a



