1 Method for the nonitoring of transmi ssions of a bi dlrectlonal |nterface

" The present invention relates to a nethod for the 5 nonitoring of
transhissions in a transmission branch of a bidirectional interface, in
particular a digital bidirectional interface. Furthernore the present
invention relates to a |l anp operating device for operating a |anp which has
a corresponding 10 bidirectional interface for data interchange.

['l1um nation sYysteod foerthehel | meniabirangof dfar ge-arsonpd sExess orebuid d| ngs,
in which a pluraljt n nai res arranged decentral | y distributed are 15
control | ed by%& %Je]ﬁ%/?%ﬁror&%ﬁtjr%ife % require the .possibility of an
extensive and reliable data interchange due to the variety of functions
avai lable. Wiilst with earlier illumnation systens it was known solely to
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a central control. | um nation systens now(gn vi.de the
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1¢  bidirectional interface for data interchange.

Illumination systems for the illumination of  large
complexes or buildings, In 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
ihtergbggge_due tc the variety of functiona_g__“lgbl
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 pecssibility
of a data transfer from the luminaires to the central
control unit, to transmit for example information with
regard tc the current operating state as wellras fault
25 information. The luminaires or lamp operating devices
provided for the operation of such an illumination
system corfespondingly have a communicaticn interface
which is configured not only for data reeeption 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 predomi nantly according to 2 the so-called DALI
standard. This DALI (Digital Addressable Lighting Interface) standard is a-
new Sinple and user-friendly interface for the realization of intelligent
and functional |ight nmanagenent systens. 5 An substantial feature of the
DALI standard is that thé control conmanéls and information are transnitted
in a digital manner and correspondingly the various devices of the system
have a bidirecthenabodbgﬂﬂah inﬂdﬂfacetaﬂ@ati iSThequiﬁHﬁJﬂn thegital
transnission-o% gi% akﬂ control ,signals for ght _control that the bit

| engt hs real i sed9TBYSERES i ntefhhted a?%tﬁﬁﬁ?cﬁkth?E?%.%%Qta}% rangee™ For
exanpl e accor difigp1 0 bAR BALL standang heLe dabe AT I1ed & tolarance range
of only 10% conpared with 15 the ideal bit |length of 416 psec.- Since
however the |@fem*a@bélcb@mhga@@eﬁulacr:*elcmmlralig/htam@mmm@dt asystems.
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responsi ble for the Feal i Zati on- o

consi derably neset 281 ceaphaxhky and thef@ﬁrm@dfprgréuw@ﬂtsmblt@eao i¢orgponent
tol erances than the reception time is, there arises the problemthat this

requi rement cafl®etakhgfredeto2sA yzor\}aetswoalﬁﬂmém fojle PEti il afgyices
temperature eféfcﬁﬁea%??t%lﬁtﬁé fdf’ %&e rﬁaol”p& “Easl Cﬁ{‘cére%dcé n the

wor st 25 case to the engt rea Ize e trahsm’ssi on nch of an
interface Iylng outside the permtted range, which would prevent a data

interchan Siml ar probl ens also arise with non-digital, L 30 bidirectional
interface Wi tht WhEc eﬁwér§dgﬂé}s e transmission of  digital control

signals for light contrel 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 110% comparéd with
15 the ideal bit length of 416 wusec. Since however the
interfaces béing used are  normally. constructed as
ecénomicallym;;gg___possible, and particularlyﬁnmth§~,
tfansmission branch responsible for the realization of
the bit = lengths 1is 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 onily
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 .lying outside the permitted

range, which would prevent & data interchange.

similar problems 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 transmni ssion branch also nust |ikewise fulfil certain
requirenents, which due to 3 the trend towards cost saving nentioned above
- Gan‘be conplied with only with difficulty. The present invention is based
correspondingly on the 5 task of indicating a possibility of nonitoring the
signals or data transmtted by the transnBssion branch of a bidirectional

interface in a sinple way and if applicable carrying out required

corrective acttpBStrehhesewafRis0\R®Ntss: ShHlhnhiowRMeran P Mde, Possi bl e i f
10 possible without greater outlay and without an expansion of the _
i nterface hard@gFelicedcedkbi aglvovibe ¢nféatibavthis object is achieved by
the features of the independent clains. The dependent 15 clains further
devel op the central concept of the invention in particularly advantageous
way. | n accordanheepwictsena fimsintaispectis obathd ploaseriponidivienty an thiege i s
correspondgﬂglgﬁg ovided, with a 20 .nethod for the nonitoring of

s

! . g
transm ssi t+ansMEGBr W afichPotS &bt ¥ eXli oRGNL-REePPace’ whi ch
along with thesiganshl 89! oB i aneh AiSQ hag A st eptdodn; K afch, slandi ng | n

connection with the transm ssion branch, that e informati on sent out by
means of the 258ftmanshilsséonibrahchiniternfecei vied by simplrecepyi emcbrafich of
t he sane interfacgaa d. that defined characteristics of this sent.

i nformation ar@BUAF At ed.CoAortl n§ o FFEEHRRNECSASELVE tHuST PRDVI ded

that the 30 lessséolgpancemsHesephbhle, reseption bEanshe sbowitpoeossly
reads the information transmtted from
: 10  possible without greater outlay and without an

expansion of the interface hardware, .

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 is correspondingly provided, with a

20 method for thev monitoring of transmissions 1in a
transmission. branch of a bkidirectional interface, which
along with the transmissionrbrandh 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 receptioh ' branch’
simultaneously reads the ‘informaticn transmitted from
the transmission branch and checks this information for

possible errors; wherein depending on the evaluation of



R — information gained . the_ bif lengths of the following

the transm ssion branch and checks this information for possible errors,
wher ei n dependi ng on the evaluation of 4 the sent information certain
paraneters of the transmission branch can then be so set that future
information is sent out under use of these paraneters. |If the interface is
for exanple a digital interface, it 5 camin particular be provided that the
defined evaluated characteristics include the tenporal bit  |length of the
sent infornmatiome wsetei n idfappittabl e cart@@nr ecid @indiSe€ar r b€d ate such
that the bit length neets the correspondi ng requirenents of the data 10

i nt er change profHedM ST HPRic EFPFaRCceCRt HRET | P8t %ariSfit £BRta Pos&ivly

requi red correct o1 dhe; § eapaEabubi LrkeRothe the ctamasal hite bength can

be detected by starting a 15 counter at a first flank and ‘st oppi ng the
counter at theffohd owiter fda@mnkis wher edxanihen alepientialy omc¢hiacd nfior mat i on

gained the_ bit-lengths of the follow ng transm ssions can be corrected by
sof tware. WthH séBondAF&rCAne Tt h\tle%et en%%?%&g%(flt Itgﬁgt h%@fn ngédl‘eé
det erm ned t hroughidthed r eeeptd Ohe PI #NChs St afding f rian  thendemnor it

difference between the input of the start flank of the bit in the interface

and the passi ngeRftlbfof tiis senk titfarralorcnan wWarehed buzprbipble a :
correspondlnglgéﬁggﬁgﬁﬂylﬁ%d ?%%%QE%IQQ“Eh%ught &gggtq¥%§ ggé;ggﬁggg}Foth

variants offer advant age correct adjustnen

~length no addit¢onsal thar dearecepenanhy atrequeguhmeadsi ndthe et erdsatce but

instead all corrections can be carried out by software.
1 interchange protocol.

In accordance with a first variant for a possibly

required correction of the temporal bit length, the

temporal bit length can be detected by starting a
15 - counter at a first flank and stopring the counter at

the feollowing flank, wherein then depending on the

transmissions can be corrected . by softwafe. With a

second variant the ‘tempcral bit length can be

20 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

) correspondingly the réquired period for the bit length

25 corrected. Both variants offer the advantagé that feor a
correct adjustment of the bit length no additicnal -

hardware elements are reqguired in the interface but

instead all corrections can be carried cut by software.

30 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



30 A second aspect of the present invention relates correspondingly to a
met hod for the nonitoring of the tenporal bit length in a transm ssion
branch of a bidirectional digital interface, which along with the 5
transm ssi on 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 i n advant ageausthanhen abreorchectdlor of habe bit dengtthidrs claraned out if

applicable. 10_Further, .the present invention relates to a bidirectional
i nterface V\hic%LF D49 ﬁggg?%ﬁl%?aﬁgﬁﬁlfg?etﬁ§a§§ﬁﬂﬁﬁd°5htbfﬁn%?gnals

11
trans

via a bus as weghtrasnaupbecepiddimdpranchat gi taeceainvi-neasiignals, fromd he bus,
wherein the reception branch is so connected with the 15 transm ssion branch
that a signal ®f SBft tanspysehen bransh gsidorths airderd@dberayd ia t he

reception drapch ar ther e I ity ovi ded iC eads
signal s sent out byqﬂﬁ%H%¥§%sEB%si%%&%%%%ghkﬁﬁé l%ﬁgg%gcéb igﬁgbf%ﬁé . The
control unit isnfoshetabhya?d eonfluguerddaha Set phararmeiere:Ofmdher a

transm ssion branch _depending on the result of the evaluation, whereby in
the event thatc%rﬁ?ﬁF%%ﬁ i Afer fhee Peti nEMEER i A% wSFTRHRE deéfithedt £

eval uated charggteristiges preferably include the tenporal bit Iength of the
sent 25 information. Finally a further aspect of the present invention

10 Furthef, the present invention relates to a
bidirecticnal iﬁterfaée which has a transmission branch

for the sending'out of sighals via a bus-as well as a
Eecéption 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 c¢an be read. via the receptioh
B branch and furthermore a control unit 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 cof 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 receptibn "branch 1is '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 reception branch, and wherein
further there is provided a control unit which evaluates the tenporal bit

| ength of signatépsemt otdndha dhe bHenNsih SSiothdr aftedrants peadiddd t he
reception branch and depending on the 5 result of the evaluation sets the
bit length of ®he°TtFahshisti HRiERaReR I test hRer &emindi it Hetteviat it on

shows over a dgtined:ie periodg deyiakhen {1 omm sdesiredayahue peyond a

permtted tol erance.” 10 Bel ow, the present invention w e explalined in
nore detail wreddr efier enbe tweddet aocohpanyghngadd awlapgsidirithere isisshown:
Fig. 1 schematically, the . construyction of 15 bidi.rectional interface in
accordance%hﬁtﬁe?%t pPésert® ?ﬁ@iﬁ?F&ﬁ? M F§2§%epg§§1bi%n% fpguﬁgﬁion'of

the bidirectionghnshd£fdaceageor dbng sbe i@ el Ned A ORheansh,20: i hn 3 a
first variant of correction of bit time in accordance with the present
i nvention and Fews 40Fesecondedareantt ofe appriocdi e dovi@ei®onir28 gcording

to the inventi . FlEs [ ho I ‘%ﬁ struction of a
bidirectional-?%%%r%%c%égp%;§%¥ﬁ?§ %g%?$§€$% f%ﬁf %ﬁﬁy,
10 Below, the present invention willrbe eXplained in more
detail with reference to the accompanying drawings.

There is shown:

Fig. 1 schemaﬂically, the construction of a
15 bidirectional interface in accordance with the present
invention;
"Fig. 2 a possibkle éonfiguration of the bidirecticnal
interface according to the inventicn; and
20
‘Fig. 3 a first wvariant of corréction cf bit time in

accordance with the present inventicn 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
bidirecticnal interface 1 which is configured for the
reception and for thé transmissicn 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 bidirectional interfaces since the

measures mentioned above according to the invention are.



reception and for the transm ssion 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 bidirectional interfaces since
- the neasures nentioned above according to the invention are 7 primrily 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

control l er 3 whiielriid yr esponsiddye deorrctifle «dat Aatnesepticonaand ddiendat a
transm ssion and i,;s in connection with a device to be controlled via output
lines 4. In tKEWASE dFct Ré presénrtnateRpIraiyrceABBRPABAESIt is to be |
assuned that the device to be 10 controlled is a device for operating
illumnpnation neans, in particular for a lanp as for exanple with a gas

di scharge | anmp, t&Emsomenthaldgenhe | Hutendticen hredss. coAre gb@cdionie bal | ast

(EVG is preferred for gas, discharge |lanps. 15, t he. one hand, further
ponponents%ofCpﬁgroﬁﬁﬁfreéiidﬁ%%g?ntéffag%SQPQS&%ﬁébep%?%n B@%ncﬂ?gamhich
i's responsi bl eckbeprieeei ig i aher mefdien oprERenbYsiohi Nesi2 and i $n
connected to the controller 3 via a 20 first elenent 7 for electrical

decoupl i ng. FePNNRetippansiiils sk omlestldenflor nhei orerftrorhlidte cont pokbet 3 to

t he bus |ines %ngger%:is f#rtpﬁé”DE%s rovhﬂedta trangn% si%n br?nch 6 whi ch
is connected % “the Tonttoller 3 via anct erig?en%ﬁ? 8"t or “EFERIFIdal 25
decoupling. - embodiment it is to be assumed that the device to be

10 controlled is a device for operating illumination
means, in 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 cne hand, further  components of the

-bidirectional interface are a reception branch 5 which
is responsiblé for receiving information on the bus
lines 2 and is connected to the controller 3 via a

20 first element 7 for electrical decoupling. For the
transmission of infeormation from the contrcller 3 to
the bus 1lines 2 there 1is furthermore provided a
transmission branch € which 1s connected to the
controller 3 via another element § for electrical

25 decoupling.

IA 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 possible configuration of the transm ssion and reception branch as well
as the elenents for electrical decoupling is represented in Fig. 2. An
“unusdal 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 bidirectional interfaces, via an
optical coupling 8 device. As is explained in nore detail below, this
configuration devhgs. alraut ispesil a atv@nt:agesonet etggar eti@wt hethis
possibilities for_data transm ssion. It has to be said that the present

i nvention is hoWRvEPUB bhtler WoiRFF cuiRPahcesPeestiti cidrnbrgpe with

configuration »ofsaqbkdi ngctionalih i erfacesspegihic nt in
Fig. 2. Signiffc%%t for the realiéa?%on %% tﬁe Srgsgk%%Fﬁggﬁﬁﬁgﬁ ?gtsolely
that the receptéontbrdmchsaid &bhé dthd hersaamtt ingehoipead andowsyatwiat e t he

10 signals.ssued onto the bus lines by the transm ssion branch. The
interface repres@nt elCi fiEFGTS52nES5 &%ﬁﬁF&Ftegi$QW£§?cﬁﬁ@%+?HEﬁ?ﬁﬁ% whi ch

is connected torthe Ko rddr Dusal | ARSepFathe RS iling 19 St 88 ¥i ged iy Cl anps
10 and on the input side has firstly a danping network “consisting of an
i nductance L1,*Ra cdaphci tonChigaisicamkl fas ghml rage idepérwdentir edlist ance

VDR. The funct}] this network consists, in,_d ing transients ich '
occur 20 on tﬁgggﬁgﬁTiﬁgg?nFﬁgp ﬁg,:$g§§§%h5$?F %ggt aﬁﬁ*%?fﬁhaor%%ﬁ age and
current changess Hiils i gtregid redmel neeméheo i peaf aosl | 8vkoubeecotmect abl e
also to the normal mains voltage |ine and should have an electric strength
of up 10  signals issued ontc the bus lines by the transmission

branch.

The 1interface represented 1in Fig. 2 1is a digital
- bidirecticnal interface which 1is 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 capacitoxr Ci_as well .
as a voltage dependent resistance VDR. The function of
this network ccnsists in damping transients which occur
20 on the bus lines; that is, very short, fast and strong
voltage and current changes. This is reguired since the
interface is to be connectable alsc to the normal mains
voltage'line'and should.have an electric strength of upr
to 1000 wvolts.
25
A rectifier consisting of four dicdes D1 to D4.follows
the damping network, the function of which rectifier is
in principle tc 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 danplng network, the function of which rectifier is in principle to
‘pass ‘on the signals applied at the two termnal clanps 10 in the sane way
so that a connection 30 of the two clanps 10 to the lines of the bus |ine
system can be carried out in any desired®manner. it 9 The reception branch
5 of the interface has in the followng a circuit arrangenent of two

transi stors rheantd@a@isomeblaasht vib eesisiandesR¥zard s tike tmsk of
which is restrictin% the current strength of the 5 received signal ?assed on
to the opticafOcotipfifig? Fevicde "QBLG P& e Bf alt" oSt DS hit O &

corresponds LQqtfe SReGidicald Oﬁvﬁoa%QEg'tBHcEQ tR*ie %f'RZStaﬂﬂeZ dascVia a

di ode ZI the signals are then passed correspondi ngly t'o opti cal.
coupl i ng devicé @hictD MﬂlOﬁﬁHHﬂMHSIQB Ehenﬁmurﬁamt ekecengthl adecobpl i ng and

finally passes.on.th nals via a parall ircuit consisting.of a
capacitorq%2 Eﬁaeév?gs ?%%%i i?ﬁ%?#kﬁ?loﬁFb F%FerﬁPﬁéFg 11cﬂhg%hn%onnect
the receptiondbyapehgsotot Be vienter faced adde zaopir obhes. cdbrgpohe
transm ssion of signals on the bus lines, till now, with classic

i nterfaces, aﬁOoﬁbﬁc@Perﬁﬂﬂaﬁkpn&kﬁ@@@ﬁ@@@gat@oﬁ@am@&kiiSVhﬂ@hrdue to an
extrenme te tu e r|f the,so-calle CUrrent Tranfer 20 ati o (CTR)
is only poorpg Sui P &he?%hg to 4'he q‘ re’ theh 52 5

correspondlngly to the optical coupling device Q3,

10 which serves as element for electrical decoupling and
finally passes.on the signals via a paréllel circuit
consistiﬁg of a capacitor C2 and a resistance R3 to two
“output terminalé 11 which connéct the reception branch
of the interface to the controller.

15
For the transmission of signals on thé bus lines, till
now, _withﬁ;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 limits 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 deccupling a transformer which controls a
‘switch 12 for the production of the.digital signals at

30 the terminal clamps 1O.IThe advantage of the employed
transformer consists in that this can transfer the
energy for control of the switch 12 and the energy doés

not have to be taken from the interface.



required tolerance limts for the predetermned bit tinmes. Another problem
of an optical coupling device consists in the fact that this has a too | ow
overvol tage strength. 25 In the case of the circuit arrangenent represented
in" Fig. 2 there is correspondingly now used as elenent for electrical
decoupling a transforner which controls a switch 12 for the production of
the digital signals at 30 the term nal cllhps 10. The advantage of the

enpl oyed transformer consists in that this can transfer the energy for
control of the switch 12 and the energy does not have to be taken fromthe
interface. 10 _Due _to Bhe special configuration the rise time and fall tine
of the flanks BFSth8 bl§ SPgRaflcaRNheIRERELIGR Eal FySenaenendedt f§1bf each

other. Thi's hagifhe & cangequancgst hat thge.quald t v .Qf, 4:he signgl t her eby
achieved is inproved decisively, &%ich relgtes %ot f@%éltlggnto?%ra%%% of the.
bit tinmes and vhetualivrnindepgfdarie f | afikssad0 Theepr odlcis ohaef dhgita

signals at 4he .hal cl S i's then _carried out as follows: For the.
productionE%f %&ﬁéé&%?%%%l1§%§‘t%gﬁ%fgpﬁg?tys ?%oﬁ?ﬁblpéan it h-3ereby

hi gh-frequencyzcangvé be MBEeovis RIRGIsS&eWyt h whifdrequenmye Wi el to
corresponds apgroxinately to 100 times the desired bit time. In ', -- other
words there istBef éetlegageet i pehaaby twitidiafy-ord the turssforimer  o8uri ng
the transm ssipp.ti{B;,9f an individual bit, a voltage change approxi mately
100 ' _ g

10 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
15 precise with a frequenéy which ICOrresponds
approximately to 100 -times the desired bit fime. In
other words there is effected at the primary winding_of =~ _
“the transformer, Jduring the transmission fime- of aﬁ
individual bit, 2 voltage change approximately 100

20  times, which is passed on to the secondary winding.

The high-frequency alternating voltage applied at the
'secondary winding of = the trénsformer has the
consequence that a low pass of 2nd order 13 upstream of
25 the switch 12 is charged, which in turn results in that
the switch 12, which is a field effect transistor, is
switcheg conducting and correspondingly a bit signal is

generated.

30 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 2Znd order 13 again. As long

as the transformer is high—frequency operated,  though,



. correction of the realized bit time.

20 tinmes, which is passed on to the secondary w nding. The high-frequency
alternating voltage applied at the secondary w nding of the transfornmer has

the tonsequence that a | ow pass of 2nd order 13 upstream of 25 the switch

12 is charged, which in turn results in that the switch 12, which is a
field effect transistor, is swi tched cohducting and correspondingly a bit
signal is generated. 30 The | ow pass of 2nd order 13 is connected to a | ow
pass di schar geh s rcsi prddembéghopeemanentl ViibHees D0 andi $Ehar@e it he | ow
pass of 2nd order 13 again. As long . as the transforner is high-frequency
oper at ed, thougPe 4iMe R sWhachr 8y 08T IBE WRE Cws 1diNdded DB AN IS Only at
the time at whi J@e@i&h-g}g@%@ﬂw ig{]@é ¥ I ARpl i Hde
primary side of§§%e t ransf or ner, dgi t he %odp%%ss |§%%argé S%Fgﬁifhl4,

di scharge the low pass dfs&h2rnge orderuill3 Uhtdisdhareasdre ofodt nass g et switch
12 agai n gpe nd_correspondingly a rising signal .flank is,generated for
the.endinggofqﬁﬁz B e§idﬁglPnthgﬁﬂfifgﬁﬁogoﬁl hggb?es ?H%gﬁgi i's that
a bit 10 si gnaégzgﬁ{leas%éﬁgl R gt M- My drviid] 819 recel Yedqats ithe: samtime via
the reception branch 5 of the bidirectional 'interface and nonitored by the
controller 3.iFhggreixstetbwehelppswiding tof tiiw ide <iamalol | er 3  eval uates

this signal and - so far as necessary 15 carries out correspondi ng
corrective actions. This will be explained below with reference to the

exanpl e of a sojieftdan ofotrhecli®abirzednbi titdaresichherebycifdtg. a3 Hiy st
shows a first exenplary _ . . ‘

1 signal génerated in this way is also received at the
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 -

15 carries out corresponding corrective actions. This will

be explained below with reference to the example of a

Thereby Fig. 3 first shows a first exemplary
20 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.

25 The monitoring and if applicable required correction of
the bit time is now effected in accordance with the
first wvariant by determination of the actual bit
duration of the bus signal IT. With the appearance of a
sent flank at the timme tl at the input channel there is

30 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



20 enbodi nent, whereby there is schematically illustrated 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 bit tinme is now effected in accordance with the first
variant by determ nation of the actual biltz duration of the bus signal |1
Wth the appearance of a sent flank at the tinme ti at the input channel
there is 30 thepnstattegdranexanphe Wi thggcentbahbersa didrere13hi¢h
measures or counts the tine until the appearance of the rising flank at the
tinme t2, that Pstufitie emeorend fofthtime sitosiighadutdide hilse vagrrheted ner
finds the 12 peri of .bit and.cal culates the relative .bit tinme
error. If thisggggégﬁgg'oatggééefhéoaeﬁ%qtgﬁjc%%)%?%ﬁ% ; O%o?%%%?%%n can
be carried out ttenssigbalissubtagsshtied subsequenttyecvbiichyi soeffees ed by
software 5 adaptation wthin the controller. In this way a correction of

signals trahsnPileBE2FAPRr W1kAHt RRPeFORBIBELRF fect ed, whereby it can however

be provided that corrective actions are only carried out 10 if the
eval uated tenporal bit length of the transm ssion branch shows devi ations
fromthe desiréd thakuerashizhcgorbeyodnd afperimrtled #:od resnainceedveitar

defined tine perio 15 A disadvantage of this first variant consists in
that in the eG%ﬂtgpﬁﬁﬁfPﬁg 2¥?d?gﬁﬁg% _@dwgfr??¥s%ti§apa &?VEFhahb?he_
permtted tol epapeegedUithbk (e CUTRA | 9Pt isns ehteCUNG aladBas] one bit
outside the permtted limts '
10 if the evaluated temporal bit length of the
transmission branch shows deviations from the desired

value which go beyond. a permitted tolerance over a

defined time period.

15 A disadvantége of ﬁhis_first variant consists in that

in the event that the error measured at first is larger
.. than the permitted tolerance, .until the correction- is

effective at least one bit outside the permitted iimits
will be transmitted and correspondingly the completé

20 transferred protocol 1is affected by error. To avoid
this, 1t 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 & sent bit ‘is determined but the delay
cf a signal iséued by the controller with respect to

30 the bit signal arising on the bus lines is determined.
Here, it 1s prerequisite that the delay cf the_rising
and falling flanks, from the conﬁroller to the bus, is

in an approximately constant relationship.



will be transmtted and correspondingly the conplete 20 transferred protocol
is affected by error. To avoid this, it is. correspondingly required wth
the fi'rrst wvariant to transmt a test signal or a test protocol in order to
be able to carry out possibly required corrections. 25 This difficulty are
avoi ded with the second exenplary enbodil@ent illustrated in Figure 4, in
which not the actual tine of a sent bit is determned but the delay of a
signal issued by the controller with respect to 30 the bit signal arising on
the bus lines is determned. Here, it is preregqisite that the delay of the
rising and fafttihag $lankEecHrbmeekandaatr oemepdtbenfie bhg, §Emetn ah

approxi matel y rel,ati hip. 13 ..:W.th e second .exenpl ar.y.
enbodi nment theﬁ??%rée%p%es %‘tt%éfrt%f@m(s)régst%r ttel “at tl%ﬁfi na1e3€t leql,l%)ef?[ nglh?s{: a%t start
signal is issustgiylthe comua |y fioe operatoNge# héob hamrstongertheAs soon
as after that the falling flank appears at the terminals at the tine t12,
the tiner i’s E?%%%@ﬂm% i nBASTROYT n@S néddtredhad t hed iR lappri &

gk
[tiplied b t i i tl ti hi fi . ’
mul tiplied by the.factor méch?gﬁ%angegt hee hela HansNidhed dug[lg% dﬁfg

between falling and rising 10 anks and the val ue cal cul ate m

added to the orémgherdlsyapnedeher riinedmeaseredhe scatnereri f orpghhiecdiilte tinme
5 ihen pewly Lopoed win Yl saleu sled value, and shaLied o3 Lo 1o
(16 bit up-ti mesla€l@dhip of the delay between falling and rising '
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 wvalue

and started.

15 If for example for a bit time of 416 psec a timer load
value of 2 - 416 = 65119 (16 bit up-timer, clock
M_ﬁ”;_fréquency 1 pmsec) 1is needed, the timer is first loaded
with this wvalue and therewith the first (falling flank)
issued. With the appearance of the flank on the bus at
20 the time tl12 the timer value is stopped and the
counting steps carried out up to now are determined
{current timer wvalue - start wvalue). This difference
value 1s now multiplied (insofar as this is required)
with the factor mentioned above,_ added to the start
25 wvalue and the counter newly started with this value. Tf
the counter now reaches the final wvalue, then further
control of the transformer is stopped automatically,
which has the consequence that rising flank of the bus
signal arises substantially at the ideal time point,
30 di.e. the'bit signal generated hereby has exactly the
prescribed length. | -



__-frequency 1 uses) is needed, the tiner- is first |oaded with this val ue
and therewith the first (falling flank) issued. Wth the appearance of the
flank on the bus at 20 the tine t12 the tiner value is stopped and the
counting steps carried out up to now are determned (current tiner value -
start ,value). This difference value is nownultiplied (insofar as this is
required) wth the factor nentioned abové added to the start 25 val ue and
the counter newy started with this value. If the counter now reaches the
final val ue; thea advtheagecoft el sofsediend raasfcardiercdrss isdtopped that
automati cal |y, mhicH has t he consequence that rising flank of the bus
signal arises &UBRt&REi 445 tat®thet § dBaF Sffie I56HRE, "I0H e tHeTBRET si gna

generat ed herepynhas exact Lyrtb8oRie861{bed | §AGENo1d4 colRe adwantage of
this second approach consists in that "also the first bit s already issued

with the corretransengshoandicor r éspdnds hghyl nd.spresioised ondar i sdreor
transnissigp o& 9dge§£ Si pa IS ﬂequirgd. In,other 5 words, the bit length

i s always i"ssuld corre%t?g. %%?%, Tt 1 W?%Sb%S%W%%a%?E%EF%&ythis poi nt that
the invention is not restricted to generating the bit signal with aid of
the transformer. Instead the 10 correspondi ng del ay val ues can of course be
deternmined al&®2#kthi& ciéht®®l LBy Wl(ﬂedarﬁ%p?gé‘él peeupl ithpt devd ce.

Therefore the Pﬁ&éﬁ@ioﬁ “Yﬁ“ id%’c a'ﬂﬁ%‘@f &d eald Zg&h%gﬁt}fﬁﬁ"f R0 0ptd ral
nonitoring of the transmitted signals an I f "appFrcable e carrying out of
corrective actsdmsal with aid of the transformer. Instead the
| 10 corresponding delay values can of cocurse be determined
alsc 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
1f applicable the carrying out of corrective actions
__without ‘greater outlay in terms_ of Thardware in

bidirectional interfaces.

20



wi t hout greater outlay in terns-- of -hardware in bidirectiona
interfaces. 20 15 Clains 1. Method for the nonitoring of transmissions in a
transhi ssi on 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 transm ssion branchl§6), wherein the nethod has the
follow ng steps: - sending out of information by neans of the 10
transm ssi on lyianety (6), and eval uation of defined characteristics of the
sent information via the reception branch (5) of the sane interface (1).
15 2. Method according to claim1l, characterized in that, depending on the

eval uation of theMé‘EﬁB '”ﬂ% MR 0”m§n'§8£££§‘ Of ?%%HE%EE%Q‘C {je
transmssion br-a-nc ? eff ected, ~s0 é% Gre intormation i's sent
out with usefxdaddmm551parah333ts @0 3ofheihbddﬁﬁeotdbnglt(1mﬂamﬁmdé

~ characteri ed terface is a digital interface (1 4. Met hod
according ]QV l%%agﬁéﬂ Flzéd“?ntfﬁ%?mlg%BO?h?rd@FlneH5ev%P§aﬁbd

characteri Stl Cr%de&ﬁtl%e Shenchenporale big;lengyh e sent i pforpgtion. 5.
Met hod according to claim4, characterized in that, the tenporal bit length

i s determ ned HEnsESSi g ora3ghcdéiter at a first flank and st oppi ng the

eounter at wherein the method has the\following steps:

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

- evaluation of defined characteristics of the sent

idformation_via the reception branch (5) of the same

interface (1).

15  Z. 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 1is sent out wifh
use of these parameters,

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

the interface is a digital interface (1).

q, Method according to claim 3, characterized in that,
25 the defined evaluated characteristics inciude 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.

G. Method»éccording to claim 4, characterized in that,



the followng flank. 6. Method according to claim4, characterized in that,
16 the tenmporal bit length is determned starting fromthe tenporal

di.f ference 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 receptiongbranch (5). 7. Method according to
any of clains 4 to 6, characterized in that, depending the bit |ength

eval uated via e i-on. . (D) t it. | ength 10 of follow ng
transni ssions, as tga%%g)%tgr%e{% el:)Er gf%q—{bﬁeh T aO[r}egCrﬁq:smslinoer(f{I %rtfﬁitﬁ%)grqné%geet by
sof tware. 8. Netfadadccdidifrgehaec! bétwdenr the chapatt ecEzethd n sthat
paranet ers of %he transm ssion branch (6) are only 15 then changed if the

eval uated te K K% @it o tihe s SR EEen Brared (B siewsng

deviations from &+ desid ed Mal ue whi ¢y, 9o heypnd & perd tted taler e over
a defined tine period. 20 961._ Met r?od for nonitoring theS t(ezr%ﬁorntael%lsgﬁft% engt hs

in a trangm $3 owansandh the) mefcepthicdi eeticbnalS)digital interface (1)
whi ch along with the transm ssion branch (6) also has a reception branch
(5) standing in connection with the transm ssion branch (6), 25 wherein the

met hod has the folliowdg siepsidingendbngout ofs digidahsi nforgsti gn by
means of the transm ssion branch (6), - evaluation of the tenporal bit
| engt hs of thé&hsgRCtanifzedmtibn ¥hatt he demsastingn brlchbis) dfenohd sane

30 'nterface'evaluated'via the reception branch (5), the bit'length

10 of following transmissions, 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 teﬁporal bit length of
the transmission branch (6) shows deviations from a
desired wvalue_which go beyond a permitted tolerance

over a defined time pericd.

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 bkranch
(6) alsc has a reception branch (5) standing in
cennection with the transmission branch'(6),

25 wherein the method has the following steps:

- sending out of digital informaticn by means of the:
transmiésion branch {6),

- evaluation of the temporal bit lengths of the sent
information wvia the reception branch (5) of the same

30 interface.

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



10. Method according to claim9, characterized in that,. 17 in the event
that ‘the eval uated tenporal bit lengths, over a defined tine period,

devi ate froma desired value by nore than a permtted tol erance, a
correction of the bit length in the transm ssion branch (6) is 5 effected.
11. Conputer software product, characterilZed in that, it inplenents a

nmet hod. in accordance with any of the preceding clains when it runs on a
conputing devi ¢g. t1@ %&eA%NﬁMéﬁI@hef@&aquaheur%@mpaﬁﬁlIH&@riéﬁgtﬁé) _
characterized in-that, it is configured for the execution of a nethod in
accordance wi t ivahy of delfanesl 1ime TErirsl,13depidteeciionale | Aeeitade,

having: - a tr o] br, h f e a bus
(2), a receptlg%i;‘g%ang Hlf)g) ftgl%%recggvglnﬁgc%l%ﬂéa&]?rom 2% %ﬁ?]:%cti’%%, :
wherein the recépttiren biandknghh | tn seheconnecieisdh bhenthangy ssson
branch (6) that __signals sent out by the transm ssion branch (6) are = .
readable Via ‘?ﬁg SE%%ptl on 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 unit.(8pmpsiteonfdgUrerd opsetucB) parameterszefl tite thansm ssion
:branch (6) depegdemplements a method in accordance with any of the

preceding claims when it runs on a computing device.

10
12, Controllér for a bidirectional interface (l),
characte:ized in that, it is. configured for . the
execution of a method in accordance with any of claims
1 to 10. |

15

13. Bidirectional interface, haviﬁg:
- 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 bréhch (5) is so
connected with the transmissicn branch (6) that signals
“sent out by the tranémission branch (6) are readable
via the recepticn 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 accbrding to claim 13, characterized in
that, the control wunit (3) 1is configured to set
30 parameters of the transmission branch (&) dependent

upon the result of the evaluation.



upon the result of the evaluation. 18 15. Interface according to claim 14,
characterized in that, the interface is a digital interface (1). 16.
I'nt et face according to any of clainms 13 to 15, 5 characterized in that, the
defined evaluated characteristics include the tenmporal bit |ength of the
sent information. 17. Interface accordi ng8to claim 16, characterized in 10
that, the control unit (3) is configured, depending on the bit lIength :
eval uated via the reception BLaveRibd) to t@1s8h the it Length ab fql I owi ng
transm ssions, as paraneter of the fransm ssion branch (6). 15 18. :
I nterface accorttithg e clrdignfreorisls dichdredctierticagdiden (tlHat, the control
unit (3) is configured to change- -paraneters of the transm ssion branch
(6) only if the evaluated tenporal bit Iength of the transm ssion branch
(6) shows, over6.a detengdcti c2d-dietd odo devy atirons1fi1msn adesyred val ue,
whi ch go geyor}gaa ermtted tolerance. 19. Bidirectional digital interface
(1), having: -5 liar(ﬁ%%trﬁ'zfé# on Bt anchl@®) foflEhe serdingg outeVefluat®dsi gnal s
via a bus (2), 4N - LVLNg,.si.gn r bus
(25 “whorel n (he TEaaRtIon Br anen (8 12" SEERER N RO Lh MR EhER F o st on
branch (6) thatersi gmelcsrmeseintnni.out by the transm ssion branch (6) are read
via 30°'the reception branch .(5), and - a control unit (3) which eval uates
the tenporal bit Iength of signals sent out via the transm ssion branch

17. Interface according to claim 16, characterized in

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

parameter of the transmission branch (6).

15 18. Interface according ~to  claim 14 or . 15,
characterized in that, the control wunit (3) is
. configured to change parameters of the transmission . .
branch (6) only if the evaluated temporal bit length of '
the transmission branch (€&) 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 'trahsmission. branch (6) for the sending 6ut of
25 signals via é'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,



(6) and.read via the reception branch (5) and, 19 depending on the result
of the evaluation, sets by software the bit [ength of the transm ssion
branch (6) if the evaluation shows, over a defined tinme period, a

deviation froma desired val ue beyond a permtted 5 tolerance. 20.
Operating device for illum nation neans, 1Baving an interface (1) according
to any of claims 13 to 19. 10 21. Electronic ballast, in particular for gas

gloscggrge | anRspe MY caN - £0E erfags « 1) racend digig 1@ (3R, Of se£h aigp 13 to
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

5 tolerance.,

20, Operating device for illumination means,
having an interface {1) according toc any of claims 13
to 19, |

10

- 21. Electrenic ballast, in pérticular for gas discharge
lém@s, having &an interface (1) according to any of

claims 13 to 20,

- 15



