1 Method for the nonitoring of transm ssions of a bidirectional interface
* The present invention relates to a nethod for the 5 nonitoring of

transm ssions in a transm ssion branch of a bidirectional interface, in
particular a digital bidirectional interface. Furthernore the present
invention relates to a | anp operating device for operating a |anmp which has
a correspondiMiFhod L@ r eeReonBPNiRPELREceOfor tHANETIFEeCEWanGE. @
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in which a plurality of umnaires arranged decentrally distributed are 15
controlled by a central control unit, require the possibility of an
ext ensive an% reliable data interchange due to the var
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Illumination systems for the illumination of large
complexes or buildings, 1in which a plurality of
luminaires arranged decentrally distributed are
15 controlled by a central control unit, require the
possibility of an extensive and reliable data

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
20 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
regard to the current operating state as well as fault
25 information. The luminaires or lamp operating devices
provided for the operation of such an illumination
system correspondingly have a communication interface
which is configured not only for data reception but

also is able itself to send information ‘on a bus line

30 system.

The recently newly developed illumination systems or

lamp operating devices work predominantly according to



| anp operating devices work predom nantly according to 2 the so-called DALI
"standard. This DALI (Digital Addressable Lighting Interface) standard is a
new sinple and user-friendly interface 50r the realization of intelligent
and functional |ight nmanagenent systens.”5 An substantial feature of the

DALI standard is that the control commands and information are transmtted

in a digitalt®annéP-gadledr r &Pdndi vigpgdar@d: varhbas ®dilces(DiFitadle system
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-exanpl e according to the DALI standard there is permtted a tol erance range

of only 10% ¢ e I L het iRt ot it e aeee s ety S te however

the intesfaces DebdhAtSeh aF&, NOFdTBl f Ve LONSAT MG ofh &srq econgMcally- _as
possi bl e, and particularly the transm ssion branch responsible for the

real i zati on ofontiwl bfomhangs henids ioofingurienh consi terabhythede 120 aonpl exly

e §5, t horb B Ked T RESE P BB GV ERRPCCH-2o% Sq e Yan 6 Hifer ed 1o

only with didf itnd tar s thoed af Iy d ermerdnle BfJaus @k riddol erances of
the conponents can lead in the worst 25 case to the bit length realized by
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R S TR A L e R
signals for light control that the bit lengths realised
by the interfaces are kept within a certain range. For
example according to the DALI standard there 1is
permitted a tolerance range of only *10% compared with

15 the ideal bit 1length of 416 usec. Since however the
interfaces being used are normally constructed as
ecdnomicallymw“asm_ possible, and particularly _ the
transmission branch responsible for the realization of
the Dbit lengths 1s configured <considerably more

20 complexly and therefore more susceptible to component
tolerances than the reception time is, there arises the
problem that this requirement can be adhered to only
with difficulty. Particularly temperature effects and
intolerances of the components can lead in the worst

25 case to the bit length realized by the transmission
branch of an interface 1lying outside the permitted

range, which would prevent a data interchange.

Similar problemns also arise with non-digital
30 bidirectional interfaces with which the signals
distributed by the transmission branch also must

likewise fulfil certain requirements, which - due to



distributed by the transm ssion branch also nust |ikewise fulfil certain
requi renents, which - due to 3 the trend towards cost savi ng nentioned
above - can be conplied with only with difficulty. The present invention is
based correspondingly on the 5 task of3indicating a possibility of
monitoring the signals or data transmtted by the transm ssion branch of a
bi di recti ondlhe nt eefidiceovards scoptesaayngnaent i cappl iabalvlee cararyibyg out

required correctjve actions.. These jnprovements shoul d,
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According to the invention this object is achieved by

the features of the independent claims. The

dependent

15 . claims further develop the central concept of the

invention in particularly advantageous way.

In accordance with a first aspect of the present

invention there 1is correspondingly provided, with a

20 method for the monitoring of transmissions in a

transmission branch of a bidirectional interface, which

along with the transmission branch also has a reception
branch standing in connection with the transmission

branch, that the information sent out by means of the

25 transmission branch is received by the reception branch
of the same interface and that defined characteristics
of this sent information are evaluated.

According to the - invention it is thus provided that the

30 less tolerance susceptible reception '~ branch

simultaneously reads the information transmitted from
the transmission branch and checks this information for

possible errors, wherein depending on the evaluation of



the transm ssion branch and checks this information for
wher ei n dependi ng on the evaluation of 4 the sent infor

possi bl e errors,
mati on certain

paranmeters of the transm ssion branch can then be so set that future

information is sent out under use of these paraneters.
for exanple a digital interface, it 5 can in particular
defined evaluated characteristics include the tenporal
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In accordance with a first wvariant for
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counter at a first flank and stopping the counter at
the following flank, wherein then depending on the
information gained the_bit 1lengths of the following
transmissions can be corrected by software. With a
second variant the temporal bit length can Dbe
determined through the reception branch starting from
the temporal difference between the input of the start

flank of the bit in the interface and the passing on of

this start flank on an attached bus, and

25
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correspondingly the required period for the bit length
corrected. Both variants offer the advantage that for a
correct adjustment of the bit length no additional
hardware elements are required in the interface but"

instead all corrections can be carried out by software.

A second aspect of the present invention relates
correspondingly to a method for the monitoring of the
temporal bit length in a transmission branch of a

bidirectional digital interface, which along with the
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30 A second aspect of the present invention relates correspondingly to a
met hod for the nonitoring of the tenporal bit Iength in a transm ssion
branch of a bidirectional digital interface, which along with the 5

transm ssion branch al so has a reception branch standing in connection with
t he transm ssion branch, wherein upon sending out digital information by
means of the transm ssion branch via the reception branch of 5 the
interface the tenporal bit lengths of the sent infornmation are eval uated

and in advantageens sBRBAE! Hrark¥ r e£1don ahst he bitbepgidni speahthed out if
applicable. 10 Further, the present invention relates to a bidirectional
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transm ssion branch depending on the result o al uati1on, whereby in

t he event thatraedtgohal oifnt ehkacdiits iloltted i toanrid¢de deti ned

eval uated chara ter'ftics preferably include the tenmporal bit |ength of the
sent 25 infﬁpﬂngﬁh.eFinally a further aspect of the present invention

10 Further, the present invention relates to a
bidirectional interface which has a transmission branch
for the sending out of signals via a bus‘as well as a
reception branch for receiving signais from the bus,
wherein the reception branch is so connected with the
15 transmission branch that a signal of sent out by the
transmission branch can be read via the reception
branch and furthermore a controliunit is provided which
reads signals sent out by the transmission branch via
the reception branch. The control unit is preferably
20 configured to set parameters of the transmission branch
depending on the result of the evaluation, whereby 1in
the event that a digital interface is involved in turn
the defined evaluated characteristics preferably
include the temporal bit length of the sent

25 information.

Finally a further aspect of the present invention
relates also to a bidirectional digital interface with
a transmission branch for the sending of signals via a
30 bus as well as a reception branch for receiving signals
from the bus, wherein the reception branch is so
connected with the transmission branch that signals

sent out by the transmission branch are read via the



relates also to a bidirectional digital interface with a transm ssion
branch for the sending of signals via a 30 bus as well as a reception branch
- for'receiving signals fromthe bus, wherein the reception branch is so
connected with the transm ssion branch that signals sent out by the

transm ssion branch are read via the 6 &eception branch, and wherein
further there is provided a control unit which evaluates the tenporal bit

length of sirgraips isentorewchyi addheHo@isMRgiteR brarate ard proedded a t he
reception branch and depending on the_ 5 result of the evaluation sets the
bit |ength of t3R G ansH sstlvhchr arehudyesof PRalterrrres ¢ @RSt i on
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10 Below, the present invention will be explained'in more
detail with reference to the accompanying drawings.

There is shown:

Fig. 1 schematically, the construction of a
15 Dbidirectional interface in accordance with the present

invention;

Fig. 2 a possible configuration of the bidirectional
interface according to the invention; and

20
Fig. 3 a first variant of correction of bit time in

accordance with the present invention and

Fig. 4 a second variant of a bit time correction

25 according to the invention.

Firstly Fig. 1 shows generally the construction of a
pidirectional interface 1 which is configured for the
reception and for the transmission of data via the two
30 lines of a bus line system 2. The construction of this
interface 1 corresponds substantially to the classic
construction of Dbidirectional interfaces since the

measures mentioned above according to the invention are



reception and for the transm ssion of data via the two 30 |ines of a bus
line system 2. The construction of this interface 1 corresponds
substantially to the classic construction of bidirectional interfaces since
the nmeasures nentioned above according to the invention are 7 primarily of
software-rel ated nature are and do not require use of additional hardware
conponents. A conponent of the interface 1 is correspondingly a 5
controller 3 which is responsible for the data reception and the data

fransm ssi Onp@iga 914N o £088%¢LL08 Wb Badeyl 64 0 he conhr ald efoy) a out put

lines 4. In the case of the present exenplary enbodinent 1t 1s to be
assuned t hatrefeidevise ©6 bedidicoalrbhkedars aompwhertfor operating
illumnation neans, in particular for a lanp as for exanple with a gas
di scharge | anp, LEDs or halogen illum nation neans. An electronic ball ast

(EVG is preferdgdnemtgass dirschangerkanps.1 15sOrdhe fhsmdiangdy further
conponents of the -bidirectional interface are a reception _branch 5 which
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t he bgs | ?hesoﬁnédaet@ni sifctr thedavtieeprayided cantibansa ssionotitpach 6 whi ch
is connected.to the controller 3 via another elenent 8 for electrical 25
decoupl i ng. lines 4. In the <case of the present exemplary
-embodiment it 1is to be assumed that the device to be
10 controlled 1is a device for operating illumination
means, 1in particular for a lamp as for example with a
gas discharge lamp, LEDs or halogen illumination means.
-An electronic ballast (EVG) 1is preferred for gas
discharge lamps.
15
On thé one hand, further components of the
.—-bidirectional interface are a reception. branch 5 which
is responsible for receiving information on the bus
lines 2 and 1is connected to the controller 3 via a
20 first element 7 for electrical decoupling. For the
transmission of information from the controller 3 to
the bus 1lines 2 there 1is furthermore provided a
transmission branch 6 which 1s connected to the

controller 3 via another element 8 for electrical

25 decoupling.

A possible configuration of the transmission and
reception branch as well as the elements for electrical
decoupling is represented in Fig. 2. An unusual feature
30 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

- known bidirectional interfaces, via an optical coupling



A possi ble configuration of the transm ssion and reception branch as well
as the elenents for electrical decoupling is represented in Fig. 2. An
.unusual feature 30 of the circuit represented in Fig. 2 consists in that
the control of the transm ssion branch is effected via a transfornmer - not,
as usual in the case of to-date known ®idirectional interfaces, via an
optical coupling 8 device. As is explained in nore detail below, this

configurati ofeprddgs sabodt sngei Alnadvant axg&sewi&b airleg%gow thei s
possibilities for data transmssion. It has to be said that the present
i nvention i sdoeneratiamderrimoei ravemst ansesciebt radtattdges hevith

configuration of.a_bidirectional,.. nterface specifically .represented in
Fig. 2. Si gnri‘?qécra%tt?o(rg heD_Ors’&eﬁz%?lz]eftnci306?1s of°t h@a%_ﬁré:s?@ﬁ]t%lﬁfp ‘o;ﬁi s solely
that the recepies Beansdidishabl endt phessaneihi8Brionr aad whkkwwal uate the

10 signals issued onto the bus lines by the transm ssion branch. The
interfacé reprdafenmedciacrpgtances gegitgiicked Biodithert¢omal 9y ekdace whi ch
is connected 4o, t ; : s 1 t NN Sy i cl anps
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VDR, The function of, this network consists in danping transients which
occur 20 on RUFSHUs FPheRtiPhat Si SONRhY &hat t theadecand i RSl t age and

current changesaplli Saf s (igAubLRd Sine e cLaberfaceelaibadbe gannectabl e
also to the normal mains voltage |ine an shoul d have an el ectric strength
of up 10 signals issued onto the bus lines by the transmission

branch.

The interface represented in Fig. 2 1is a digital
bidirectional interface which is connected to the two
15 bus lines of the bus line system via two clamps 10 and
on the input side has firstly a damping network
consisting of an inductance L1, a capacitor.Cl_as well
as a voltage dependent resistance VDR. The function of
this network consists in damping transients which occur
20 on the bus lines; that is, very short, fast and strong
voltage and current changes. This is required since the
interface is to be connectable also to the normal mains
voltage line and should have an electric strength of up
to 1000 wvolts.
25
A rectifier consisting of four diodes D1 to D4 follows
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
30 of the two clamps 10 to the lines of the bus line

system can be carried out in any desired manner.



to 1000 volts. 25 A rectifier consisting of four diodes DI to D4 follows
t he danpi ng network, the function of which rectifier is in principle to
pass on the signals applied at the two termnal clanps 10 in the sanme way
so that a connection 30 of the two clafps 10 to the lines of the bus line
system can be carried out in any desired manner. 9 The reception branch 5

of the interhacerd@spt ot hedraheh o rF atBer ciite®fd@nNgaaentiof theo
transistors Ql. and Q2 as well as two resistances Rl and R2, the task of
which is refPrLleriRE th&idiFtidnta BRI ofOf het8Or &8PFeaT6FEnL passed on
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corresponds to the specifications according to the st andar
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capaci tor Cleadndeagnesicstangs f&B 40 4Wome st pukint el Baks rilspbihelk connect
the reception branch of the interface to the controller. 15 For the

t ransmi ssi ofi®ofths gﬁiaﬁ‘?%lfﬂfﬁQWeOIb‘ﬂsaCPﬁéélngl ltlo sy, DRI hstehdeside
interfaces ti aupl i devuce yas also OV|de ich_due to an
extrenme tenperagurg% d%?t the so-ca ed cir ?en ?nanPgFSmg ati o (CTR)

is only pootbyrsepbabliagior adhetm@g d;@cidﬁ&l reqip ried tQﬂeerl&UéCeQBi,rﬁtS for
t he predeternlned bi t
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
output terminals 11 which connect the reception branch
of the interface to the controller.

15 _
| For the transmission of signals on the bus lines, till
now, with__.classic interfaces, an optical . coupling
device was also provided, which due to an extreme
temperature drift of the so-called Current Tranfer

20 Ratio (CTR) is only poorly suitable for adhering to the
required tolerance 1limits for the predetermined bit
times. Another problem of an optical coupling device
consists in the fact that this has a too low
overvoltage strength.

25
In the case of the circuit arrangement represented in
Fig. 2 there is correspondingly now used as element for-
electrical decoupling a transformer which controls a
switch 12 for the production of the digital signals at

30 the terminal clamps 10. The advantage of the employed
transformer consists in that this can transfer the

energy for control of the switch 12 and the energy does

not have to be taken from the interface.
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, during the transmssion tinme of an individual bit, a
oximately 100 20 tines, which is passed on to the secon

The production of digital signals at the terminal

clamps 10 is then carried out as follows:

For the production of a bit signal the transformer is
controlled with a high-frequency, and to be more
precise with a frequency which corresponds
approximately to 100 times the desired bit time. In
other words there is effected at the primary winding _of
the transformer, during the transmission time of an
individual bit, a voltage change approximately 100

times, which is passed on to the secondary winding.

The high-frequency alternating voltage applied at the
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 is a field effect transistor, 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
discharge the low pass of 2nd order 13 again. As long

as the transformer is high-frequency operated, though,

bit tine.

vol t age
dary



The hi gh-frequency alternating voltage applied at the
the transforner has the consequence that a | ow pass of 2nd order 13 -
upstream of 25 the switch 12 is charged, which in turn results in that
switch 12, which is a field effect trahdistor, is

correspondingly a bit signal is generated. 30 The | ow pass of 2nd order
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invention i saddial @pdnd A0dsiapralesgeneyiaiad id thesnyayiignadl saracei ved at
the same tine via the reception branch 5 of the bidirectional interface

and noni t or ¢ BFIHHE

tCshthd 1tdre endimeecd itdendbt e Pessi bility that the

controller 3 evaluates this signal and - so far as necessary 15 carries

out correspondi ng corrective actions. This will be explained belowwth

reference t @itdne fexamgl efof aheopresentn iofvartie arealiszethddi t at it Ther eby

Fig. 3
schenmat
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t ,sho a first exenplary 20 enbodinent whle‘rreegy<_:l§che;crhee IS

15973 s??%ﬁ%ﬁﬁeg in" thi’s way TR0a BN 18

same time via the reception branch 5 of the
bidirectional interface and monitored by the controller
3. There is now the possibility that the controller 3
evaluates this signal and - so far as necessary -
carries out corresponding corrective actions. This will
be explained below with reference to the example of a

correction of the realized bit time.

Thereby Fig. 3 first shows a first exemplary
embodiment, whereby there is schematically illustrated
the signal I applied to the transformer as well as the
consequently arising bus signal II at the terminal

clamps 10.

The monitoring and if applicable required correction of
the bit time is now effected in accordance with the
first variant by determination of the actual bit
duration of the bus signal II. With the appearance of a
sent flank at the time tl at the input channel there is
then started for example in the controller a timer
which measures or counts the time until the appearance
of the rising flank at the time t2, that is until the
end of the bit signal. In this way the timer finds the



the signal | applied to the transforner as well as the consequently arising
"bus signal Il at the termnal clanps 10. 25 The nonitoring and if
applicable required correction of the git time is now effected in
accordance with the first variant by dét ermination of the actual bit
duration of the bus signal Il. Wth the appearance of a sent flank at the
time tl at tCF@@lfﬁﬁﬁ phahndl atherebiis 301d healstzates ftore exabptvé n t he

controller aD ey e"‘?k%ﬁ :ﬁurtggs (()Dl%ntlssu';lotl61:1 GEE gﬁllcfl’ the taeocgearance

of the rising Ian & tine that

signal. In ttdlenmmecdheattorrettnds the b2 ceendret ewperiod @igr@altut and
calculates the relative bhit tinme error. If this error is outside the

pernmitted tTaESHddedh TRTLRGON Yark el ars | Hff @tfied Y sT@Hatare
transm t ted subsequent lyse Wi ohhd s &id setrd by software 5 adaptation within

the controller.” In this way a correction of signals transmtted later can
therefore be effected, whereby it can however be provided that corrective

actions are onl carrled out 10 if, the evaluated tenporal bit length of the
transm ssio %111?130?1 S d%‘?ﬁ%‘?‘fto]n%nf?grnsfﬁ@agésFFg‘gl SIS WS go beyond

a permtted daQ'l SfROEEF OYEr ba cdeldted, t iR Rey otk danAndi,eddyantage of this
first variant consists in that in the event that the error measured at

first is I arEQféJerC‘ceWhntltlhé permertédet gladriamee, arainonl yt lve redgredectiton i s

effectl Jone bi i de_the m d | wllL be transmtted
and correspondl ng y th%v%%‘r"r%klgé emSoPEL M WiRd ThEhGRn Mot P

transmission branch shows deviations from the desired
value which go beyond a permitted tolerance over a

defined time period.

15 A disadvantage of this first variant consists in that
in the event that the error measured at first is largerA
than the permitted tolerance, until the correction-is
effective at least one bit outside the permitted limits
will be transmitted and correspondingly the complete

20 transferred protocol is affected by error. To avoid
this, it 1is correspondingly required with the first
variant to transmit a test signal or a test protocol in
order to be able to carry out possibly required
corrections.

25
This difficulty are avoided with the second exemplary
embodiment illustrated in Figure 4, in which not the
actual time of a sent bit is determined but the delay
of a signal issued by the controller with respect to

30 the bit signal arising on the bus lines is determined.
Here, it is prerequisite that the delay of the rising
and falling flanks, from the controller to the bus, 1is

in an approximately constant relationship.



20 transferred protocol is affected by error. To avoid this, it is
correspondingly required with the first variant to transmt a test signal
or a test protocol in order to be able to carry out possibly required
corrections. 25 This difficulty are avb¥ded with the second exenpl ary
enbodi ment illustrated in Figure 4, in which not the actual tinme of a sent
bit is determ ned but the delay of a signal issued by the controller with
respect to 3Q the bit signal arising on the bus lines is determ ned. Here,
it is prere§dits t@h?haﬁeFﬁﬁdde?é§'mB?a¥he ¢hReGgeind Bha | itdgem adRs, from

the control kg bqoklie bus,cLa 1i an approxipmiely copstant, relationship. 13

Wth the second exenplary enbodinent the tinmer is erefore started at a
tine t1l, asighiadh i siastiedsilgnathée scossuedlby tfver copératieyg tbe operating

the 5 transforner.. As _soaqn as after that the falling flank appears at the
terninal§ agrﬁﬁngfwgrtlg¥stﬁ8oPiﬁﬁ% ?ﬁ&egtgﬁﬁgd iﬁ?fﬁh%gt&ﬁﬁn asured is
then if apphpbpablke affulttidd!dehityathenf actor« whi chidesenibespthe;s

rel ati onship of the delay between falling and rising 10 flanks and the val ue
cal cul at ed BterPeri edadaded The tthiene or¢apwedd yipredeneidi peglicableThe

counter for ? .B'. ti IS n newy loaded with this.calculated val ue
and started{n{l gl ?EFgr g%%nplépgor a%#értiﬁéubwq4l eﬁ§ é%gsting ®l oad
val ue of 216el1a#16nsh6p11Sr (thebidelup, t boENecet! Fek 1inequeMcyisipgec) is
needed, the tinmer is first |oaded
10 flanks and the value calculated from this added to the
originally predetermined time. The counter for the bit
time is then newly loaded with this calculated value

and started.

15 1If for example for a bit time of 416 usec a timer load
value of 2'® - 416 = 65119 (16 bit up-timer, clock
frequency 1 psec) is needed, the timer is first loaded
with this value and therewith the first (falling flank)
issued. With the appearance of the flank-on the bus at

20 the time tl2 the timer value 1s stopped and the
counting steps carried out up to now are determined
(current timer value - start value). This difference
value is now multiplied (insofar as this is required)
with the factor mentioned above, added to the start

25 value and the counter newly started with this value. If
the counter now reaches the final value, then further
control of the transformer 1is stopped automatically,
which has the consequence that rising flank of the bus
signal arises substantially at the ideal time point,

30 i.e. the bit signal generated hereby has exactly the

prescribed length.



with this value and therewith the first (falling flank) issued. Wth the
- appearance of the flank on the bus at 20 the tine t12 the tinmer value is
stopped and the counting steps carried out up to now are determ ned
(current timer value - start value) . Tthis difference value is now
multiplied (insofar as this is required) wth the factor nentioned above,

added to th@hétéﬁha%5a§%|w&i%Hlé*EbéE%H“éﬁpf&%@W séREl edsWihhehts val ue.
If the counter now reaches the final value, then further control of the

transforneraﬂ§°sﬁ6$péaiéﬂidﬁhﬁ|éélB}Feaﬂﬁ'@ﬁﬂwﬁﬁtW%ﬁQoﬁé@qG@ﬁé@CFhat r|S|ng
flank of th tial 1 t,
rian tﬁe bi {feﬁ’iﬂ%h salr%‘%o?{rb%ﬁ%né?ﬁ?ﬁﬂ” A& ¥F|9§L/ PEG d GG £ écggd ?' n 14

i.e. srgnal ‘generated  here as ex prescr| ength
The advant ageanfmi bssosecohndaapysackigansi siss raghbhatd.al™o bbretirst bit
is already issued with the correct |ength and correspondlngly no previ ous
conpari son BPrd§r5H§nPé§|éﬁnthalﬁeéiwéVﬁnéPSPgdr%aEF?EH Ytn other 5 words
the bit length is always issued correctly. Again, it is to be enphasized at
this point that the invention is not restricted to generating the bit

si gnal w t hAgaidinef ittheid r anster newphd sistexhdat héhil qmﬁnﬂspbmmtnghdelay

val ues can of course be determined also with a contral gggaag,of an

o]

optical coupPVRET1QBvi L&, Afer e’?%srterjt‘ﬁtee%r < en ISRV EMTn the .
realizations;dpa®f antaptiad@l rani tyfd noepinsherhdAnsnihtedagi gppes and i f
applicable the carrying out of corrective actions -w thout greater outlay
in tern® ofcorhapdapdengndelay values can of course be determined

also with a control by means of an optical coupling

device.

Therefore the present invention allows the realization
15 of an optimal monitoring of the transmitted signals and
if applicable the carrying out of corrective actions
_without greater outlay in terms._of _ hardware in

bidirectional interfaces.

20



bidirectional interfaces. 20 15 Cdains 1. Method for the nonitoring of
transmssions in a transm ssion branch (6) of a bidirectional interface 5
(1), which besides the transm ssion branch (6) has a reception branch (5)
standing in connection with the transAbPssion branch (6), wherein the nethod
has the follow ng steps: - sending out of information by nmeans of the 10
transm ssi orClwiarech (6), and - evaluation of defined characteristics of the
sent information via the reception branch (5) of the sane interface (1).
15 2. Method ‘according to claim1, characterized in that, depending on the

eval uation of, theraen! t&f oLl fbnacofehll NG O BALATRLELAOM 14 NG
transm ssion branch-(6) 1s effected, so that future information i's sent out
with use oftnamewyd spdcaneberasch20( Q. &Et kodoadtoedihgnad clreienfAce
charactegize .the interface is a.digital interface (1). 4. Method

i t.hat
accordi ng téqeLgi%qg?hcﬁﬁPégﬁérﬂ?Eﬂ Fﬁa?ﬁ%%?sg?% OFENESr | held Boal dat ed

charact eri stiegeptiehuderdfen t@yPos@dndidg | eRgtdbpfeditsent chnfggmation. 5.
Met hod according to claim4, characterized in that, the tenporal bit length
i s det er m nédappETdsgloingrancd0 (Gdunter at a first flank and stopping the

counter at thefol lLow ng flank. the following steps:

- sending -out of information by means of the
10 transmission branch (6), and

- evaluation of defined characteristics of the sent

information via the reception branch (5) of the same

interface (1).

15 2. Method according to claim 1, characterized in that,
depending on the evaluation of the sent information a
setting.of parameters of the transmission branch..(6) is
effected, so that future information is sent out with
use of these parameters.

20
3. Method according to claim 2, characterized in that,

the interface is a digital interface (1).

4. Method according to claim 3, characterized in that,
25 the defined evaluated characteristics include the

temporal bit length of the sent information.

5. Method according to claim 4, characterized in that,
the temporal bit length is determined by starting a
30 counter at a first flank and stopping the counter at

the following flank.

6. Method according to claim 4, characterized in that,



6. Method according to claim4, characterized in that, 16 the tenporal bit

" length is determned starting fromthe tenporal difference between the
input of the start flank of the bit into the interface (1) and the passing
on of this start flank on a connected bus (2), neasured 5 by neans of the
reception branch (5). 7. Method according to any of clains 4 to 6,

charact eri z&tei hetnhatraldepéndengthhesbideteengnkd etalrtaned fxiom the recepti on
branch (5), . the bit length 10 of faollow ng transm ssiops, ,as a, paranmeter of
t he transnF§@P8ﬁaEraﬁ%ﬁ£?%§?c?s REVESY s Qwaﬁﬁpug. %gtﬁﬁﬁaaéggfﬁing to
claim4 or 5lagRavacteei ped LAtot Rak patarehees (@ff the thangaksshgn branch
(6) are only 15 then changed if the evaluated tenporal bit Iength of the

transni ssi oR"bPANERIE6PLaKEWS LBl ani ensonneritad Besi rldd varasuradi ch go
beyond qipeggi%gggstgkegggchcgég%Og_gggkgﬁdéggne period. 20 9. Method for
e tenp 't engt ran

nonitoring t or al s’in-a m ssion branch (6) of a
bidirectional digital interface (1) which along with the transm ssion

branch (6)_also has a reception branch (5) standing in connection with the
transni ssi on- br ¥8¢R°C06) 2P W% it he@H¥t h6d h&saHs fof | o ng®st eps: -

sendi ng out cQf dLgLtal hnf gryrati HE jthehd ragsm ssiLap:Rr anchh( 6).

14 Py BAd?

- evaluation of the tenporal bit {%ngthsgo? thg sent information via the
reception bewathat8) ofiat tbesarmrerBlidmtierdrage. (10, Wke¢hbdtadeogthng to
Claln‘%@ Chg%aCEg{igﬁgnén %Egﬁémissions, as a parameter of the

transmission branch (6), is set by software.

8. Method according to claim 4 or 5, characterized in
that parameters of the transmission branch (6) are only
15 then changed if the evaluated temporal bit length of
the transmission branch (6) shows deviations from a
desired value. which go beyond a permitted tolerance

over a defined time period.

20 9. Method for monitoring the temporal bit lengths in a
transmission branch (6) of a bidirectional digital
interface (1) which along with the transmission branch
(6) also has a reception branch (5) standing in
connection with the transmission branch (6),

25 wherein the method has the following steps:

- sending out of digital information by means of the
transmission branch (6),
- evaluation of the temporal bit lengths of the sent

information via the reception branch (5) of the same

30 interface.

10. Method according to claim 9, characterized in that,



17 in the event that the evaluated tenporal bit |lengths, over a defined
“time period, deviate froma desired value by nore than a pernitted
tolerance, a correction of the bit length in the transm ssion branch (6) is
5 effected. 11. Conputer software prodhct, characterized in that, it

i npl ements a nethod in accordance with any of the preceding clains when it
runs on a conpthiengewew cehatlOth2. eGaitralddertdmrorabilditedkngnak,i nterface
(1), characterized in.that, it is configured. for the execytion qf a nethod
in accor danB&<W tth o %EIB?WE PELIPY0. 985183 BFEPRed i ﬁﬁFr?aterfacej
having: - avhlaBsSBySHoeR tN=ANCGh dOFmite-sendiogagud, of sbgpaksiodi a a bus
(2), - areception branch (5) for receiving signals from 20 the bus (2),
wher ei'n t heCfeddyst i bht brlamett( 5inj $heo tromnsrett eomi bankd t f@nsiPssi on
branch () EP@% §ggnals sent out by the transm ssion branch (6) are
readabl € via the reception branch (5) and - a control unit (3), which reads
via the reception 25 branch (5) signals sent out via the transm ssion
branch (6). 14. Interface according to claim 13, characterized in that,

the control Lini Cor@ptes cfiaredriadsct, shagacametiers ofnt hBatr ansni ssion
branch (6) depepdent,c RN therhE§Ulih OISV Utk ANany of the

preceding claims when it runs on a computing device.

10
12. Controller for a bidirectional interface (1),
characterized 1in that, it 1is configured for the
execution of a method in accordance with any of claims
1 to 10.

15

13. Bidirectional interface, having:

- a transmission branch for the sending out of signals

via a bus (2),

- a reception branch (5) for receiving signals from
20 the bus (2), wherein the reception branch (5) 1is so

connected with the transmission branch (6) that signals

sent out by the transmission branch (6) are readable

via the reception branch (5) and

- a control unit (3), which reads via the reception
25 branch (5) signals sent out via the transmission branch

(6) .

14. Interface according to claim 13, characterized in
that, the control wunit (3) 1is configured to set
30 parameters of the transmission branch (6) dependent

upon the result of the evaluation.



18. 15. Interface according to claim14, characterized in that, the
interface is a digital interface (1). 16. Interface according to any of
claims 13 to 15, 5 characterized in that, the defined eval uated
characteristics include the tenporal bjt length of the sent information.
17. Interface according to claim 16, ch@racterized in 10 that, the control
unit (3) is configured, depending on the bit |length evaluated via the
reception bRanch(®riage setordendi tol edgtim of4 f othawkageriandniissi ons, as

paranmeter o e nsm,._ssi-Qn _br.anch (6). 15.18. I.nterface according to

clai m 14 orftfé?’ téh%r gcwtt%?‘ifg‘gé i thg,g)lttﬁ‘é &SEFFSFCSni(?g(s) is configured
to change _ paraneters of the transm ssion branch (6) only if the eval uated
temporal bit length of the transm ssion branch (6) shows, over a defined

time 20 perit8d, HERBEEFGHS ACCORCEGestPednal BE, SR gd3 beyord a

permtt t - Bi di r ect.i | digital | ce ; iLng: - a
transniggio%h%?ggg%réégdforqfhe S%n i'ng ogééof agggé%gnalg%éﬁgggggus (2), a
recepti on brhachctByibkoicsedeicdivdg Sitgnaleangdowm tihet besgtR) pfwherei n t he
reception branch,g%) iS . so connected with the transm ssion branch (6) that
signals seffPbutPb§TPREIPPansni ssion branch (6) are read via 30 the
reception branch (5), and - a control unit (3) which evaluates the tenporal
bit length of signals sent out via the transm ssion branch (6) and read
via the recépti dmtigrdecte (Hcardiing to claim 16, characterized in

10 that, the control unit (3) is configured, depending on
the bit length evaluated via the reception branch (5),
to set the bit length of following transmissions, as

parameter of the transmission branch (6).

15 18. Interface according to claim 14 or 15,
characterized in that, the control unit (3) is
configured to change _parameters of the transmission
branch (6) only if the evaluated temporal bit length of
the transmission branch (6) shows, over a defined time

20 period, deviations from a desired wvalue, which go

beyond a permitted tolerance.

19. Bidirectional digital interface (1), having:

- a transmission branch (6) for the sending out of
25 signals via a bus (2),

a reception branch (5) for receiving signals from the

bus (2), wherein the reception branch (5) 1is so

connected with the transmission branch (6) that signals

sent out by the transmission branch (6) are read via
30 the reception branch (5), and

- a control unit (3) which evaluates the temporal bit

length of signals sent out via the transmission branch

(6) and read via the reception branch (5) and,



19 depending on the result of the evaluation, sets by

l ength of the transm ssion branch (6) if the evaluation shows, over

defined tine period,

(1) according to any of clains 13 to 19. 10 21. Electronic ball ast,

particul ar fdepgasidgschar ghe | @agpsalthayf nghan enbhenhaten( 1l)saacobgi ng to

any of

clains 13 to 20. 15

10

15

software the bit length of the transmission branch (6)
if the evaluation shows, over a defined time period, a
deviation from a desired value beyond a permitted

tolerance.

20, Operating device for illumination means,

having an interface (1) according to any of claims 13

to 19.

21. Electronic ballast, in particular for gas discharge
lamps, having an interface (1) according to any of

claims 13 te 20.

software the bit

a

a deviation froma desired value beyond a permtted 5
tol erance. 20. Qperating device for illl%ination nmeans, having an interface

in



