GR 96 P 3818 -1- Description Wre-free
transm ssi on ofrpoger sg@ggdata for a nodukar peri pheral system

The present invention relates to an electronic 5 controller of nodul ar
design, in parﬁicular a stored- program control |l er or peripheral
units, in eachH tagEREoR control ling and/or nonitoring a technical
process. Controll ers of nodul ar design of the type

described at t gy D0 .geperal Iy known in.the 10 rior art. The
i ndi vi dual rmd‘ﬁ e% Brad gg%%%’?"égs%g?h“ PowgT. &14 c‘g‘r‘t%oﬁeg fr BRdplampl y
source via el ee¢¥iphgral syseemections, with which either the electrica

power is fed to each individual nodule or else with which the
el ectrical power is fed to a first nodule, which itself 15 passes on this
power to an adjacent | B¥esfBRtpiayention rejptss e ahemlectaiomianer to

all the noflul esomfréliber of &ldaﬁlrdi:ni&eﬁﬂ?ﬁ[ 0|iherpﬂti@g}ﬂlarad%%oqréc+s
carried out by ro ra#ewétzogl onnect i n)%l %Fgrr%gt s which are essentially of

t he sane BYPE S the S5 2 Ppl e LI0R 45 Ahisach €ag® f9%ovi ded
bet ween the nuRptreling cand/dt arenitoringmsa technical airsedsag el enents
whi ch make contact wt | YUl Vi - no with a_further
connecting el epent,, sa%ﬁ%i uér/t h%ff p%?\%gg%fnggg%ggr%nt br i & |eng tXE’(?ut,

for exanple, 9escriReq at;theaheginningiave gemeseililyn krown bis. tie

Met hods i t fperddsf eafrkee ThaNTHES LuLI BRWRNes af8d/ Qipghaldl ALA
general ly knO\Aénl i n t.he lpri or art, in articular in t_hep cormuni_cathl ons
field HoweverS F3-7%°3+ PRYETK t8 |Fé‘gr>%’d(:hsauﬁsﬁhow4 oelegsrical

transmi ssi on cofonnectpoms, awiitlrwhath kdttheen tHelUébsScOFifel | pbeeal 1wnits

of 30 a contggy ey el ol trol.s. and/or. noni,tors . a
t echni cal process. tﬁn\és?%& %Wq%il:‘glrr%‘%%f PRIVLE, i 83PSN B whithetgnd/ or
data is carri eédesthrisalnpowenfisyfedibte a firzsechodude) ywhich itself

15 passes on this power to an adjacent module. The prassing
on of the electrical power to all the modules of the
electronic controller of modular design is carried out by
means of connecting elements which are essentially of the
same type. The same applies to the data flow which is

20 provided between the modules. The data flow then runs via
connecting elements which make contact with the indivi-
dual modules with a further connecting element, said
further connecting element bringing about, for example,
the electrically conductive connection to a bus.

25 Methods for the wire-free transmission of power
and/or data are generally known in the prior art, in
particular in the communications field. However, it is
not known to use such a method for the transmission of
power and/or data between modules or peripheral units of

30 a control device which controls and/or monitors a
technical process. In such equipment, the transmission of
power and/or data is carried out by means of suitable

electrically



GR 96 P 3818 - 2- conductive connections. In particular,
the concept ogrthg p 3gggrial or parallely bus is w despread here.
A di sadvantage wth t?le connecti ons whi ch are known in the prior art

bet ween such HBHH&@ElVé EbneltiORE NN GRlrt iUuldd, My ebhEeptt 6£SSHEAY  Of
the contact enent s \A@t‘j‘a? gPB i!)rran ed in the connecti ng el enent s

and whi ch hav@eﬁéﬁ B5eB2t8 fi KidepBHEad Bers- chabl e,
el ectrically conducti e digruthairitaige TREth e bat edonnecf::{)clsﬂﬁt whichf £Hatacts

with such a ul [ bIe hanlc stresses for

the indivi dﬂgflg‘”ﬁ ?gntt%%t %ferrlénta(s)rq-‘svﬁ%gﬁ' c%fl en%‘\’ sact“el@h%nt to
bend, forS5examptbanifad bent %Unoapheeienentrd@emglotof tioe i bt t he

desired el ect pj gRAbnEANRAA L0 hrd N £P0e0ed inf WRELI 'c%“ g m&h_ﬁ aéfe:ﬁ@n@

controlled by the npdule are_15 not carried out. to t
operati ng pergﬁﬁnUFWh hé?"et heen ¥eed & dafa &a huimg pﬂh"‘b& #l‘%ﬁ(taor even

gi ve ri sechabmarraemeeeriben?cdsmaaétsvst@:ﬂm&éeiénor-meé Sfepéated
damage to theﬁgrodgcts ch are %abrl cated u techgkcal system

It is also concerganPd tat °PREA5S ‘ﬁ%% afi &, 3’1 3 (fé“’fﬂiﬂéd ESREAEF etRnent
t he el ect®i cabbgzsxderebhducmevhanmqabctsbnessepr ofioc edtlvm | yirsgiovidlaahl |y so

that di sadvantagegue @hbaehesT™eIaGH indy LGsd2HP HALARY o1 eddiiSCcdl I cadly

previously descri I's case ti on aggravat i ng factor is
that the fauI:Peﬁﬁus@&rb)P’@P]t% FcRahent ermERRt t elemensodosst r9tenent

can be found pring@nh¥ouk! lﬂhﬁr%tsﬂ-leﬁf lQlddthi 1N CRoride AGHH ,S B sndddM
tine to ti er nmor is C abl h en a
Lo acy ol CreFERFE AafatBd o @ o, 1o B9 CaREESTTES BEn they Rhanls ash,
al so belsbr onght canbbed otm THilemayc dekdcto theebpamtmg'ﬁa-sonnel

i sadvantageoys efleg! 5opLieRsheHEoEh  Bothy pull™e Bk OGSl dl (U5, 025

However, the contact e s ar ant cal
i nfl uences burlabsb°b§am¥%spfhethe @&Mm#hm@em 1t8e1f or else to

damage to the products which are fabricated using the

technical system. It is also conceivable that in a
20 mechanically damaged contact element the electrically
conductive connection is produced only sporadically so
that disadvantageous effects may occur in the same way as
those already previously described. In this case, an
additional aggravating factor is that the fault caused by
25 the mechanical damage to the contact element can be found
only with great difficulty, since it occurs only £from
time to time.
Furthermore, it is conceivable that when a
contact element is damaged mechanically, undesired con-
30 tacts may also be brought about to other contact
elements. The disadvantageous effects already described
may also occur in this case.
However, the contact elements are put at risk not
only by mechanical influences but also by atmospheric
35 influences.



GR 96 P 3818 - 3- In the case of oxidations of the
cont act eregNtes gfge el ectrical ly_cgnductive connection of the
contact elements which are correctly in nechanical contact with one

another is no longer emsuriie Wwe iSf SoRiddeioR® ebect pheal lc)SnE?E@UC“Ve
connecti on an;(/a nor e .at else only_ a sporadic electrical

conduct i ve Lemsmtse: ithe %??Flf’ff?]d}r% G of PRRABGEHRR cPEbEDe
above. contack palemenitar stiahi age.-eof cblteeelte¢t r eAi CmeeRhh®kba110

| er accordin t bec 0s

exchange i nd?vfo u%b: H')}\‘:IG}P aneF %’ﬁog}g‘%\t ot PozﬁgeP enﬁuﬁﬁ?t i %ﬁf"ﬁ?l ¥3si npl e
way or el $e t @idderomor G#Wérlcallh’nGpnduss&h-vwodehascw.onhasycmnteohl:er
Since the indiawil- or em@l omaul gs éi%mlé‘a\é‘ie%@h%%ﬁh%ct ﬁh&ﬁ@@& vi a

which 15 the el ectri.,cal #or the data flowis ddi ti on
of a nodul e c&RREE PRt eHl§ nptye bydipadiansages  aleeadn aﬁ?—éc’ibhﬁﬂal
arrangenent ofblvies nodul e vmth respect to the nodul es which are

al ready present in th roni nt r ol ul ar, desi When a
nodul e is 20 r ermvedi parEs §|’c£rrpl Y Y%I&g é g:‘he[ ﬁ&e&'gﬁf’%f’l 8?!1%5931
after théOrendeal addondimg Hes tbebeneashued is tthat tite becomesmposhg

modul es have %Eﬁl@OEBeﬁicﬁQﬂ%éain&ﬁ&fﬁﬁgﬁnﬂgdu es 'Eh%hreKBxgk ?ggaggltlon

of npdul es of such a control can thus also be carrie
untrai ned per SonPRFEigRlaBly hatismmhf| walo Py elae ytRakdd seal Irammt of

t rai ni ng. individuad hdaules BQVaﬁiégaoﬁEEolmérnngﬂhéé Qﬁetbﬁdlv1-
controller ac Or?% gthﬁlnv ntion i s that the m)
G4eS

encapsul at ed mic s 45 THRRCt %’Eelb'é%n"b?‘ev**bﬁgl y the
case w t ASnodthes edmiirianl hpodér piri othar dat&orflespohsli fgdy,id,hetnedul es

of the contro I r t0 Je Y | re. di hed by a
very hi ghE géfégno%i%o%lﬁlon a& r?cé; %A%ﬁ‘n&% lgggh Ve e °¥unt| I
now al ways ha@heorfiettalle clspatind crrrangement ofe| thvbst mogwileh witk in

contact with &aapel:ecttborah@s n%%ulwwlr&ﬂ dre lderdROH | Sre SOIP! £ Cthe
encapsul ation el ectronics qéal ned, in the nodul e has_been

i npossi bl e egﬁﬁﬁ:FPnﬁSV\F°P|5ﬁB Fr ¢f nefelaffiesign. When a module is

20 removed, it is simply taken out of the controller, and
after the removal all that has to be ensured is that the
remaining modules have the correct spatial arrangement.
The removal and addition of modules of such a controller
can thus also be carried out by untrained personnel, or

25 personnel who have only had a small amount of training.

A further advantage for the modules of the
controller according to the invention is that the modules
can be encapsulated much better in their housings than
has been previously the case with modules known in the

30 prior art. Correspondingly, the modules of the controller
according to the invention are distinguished by a very
high degree of protection. Since the known modules have
until now always had connection elements or contact
elements which were in contact with the electronics

35 contained in the module, complete encapsulation of the
electronics contained in the module has been impossible

until now. However, in this way the



GR 96 P 3818 - 4- el ectronics which are contained in the
known nodul e aure 96 p $augected to disrupkive environnental influences, for
exanpl e dust or atnospheric stresses. The controller according to the

invention is tdllsctatond bdd ewhiuana@éltconéalﬁéanﬂhnﬂh\éﬁxnta% o AL A

i ndustri al e”VAJb ema,in% For this reason, it is, for exam‘)ﬂ

concei vabl e no Sho&P t%l%ﬂf‘f%'f‘l’g‘éeaﬁnéﬂlé'mtélcomf‘%??’é?eﬂccm ng to

t he invention ¢xaepke odusti ver s tirdsphpciabi Beresaesi.nN The cUmmater but

instead to arr i gec [o ty, of
éﬂ&gidlnébfg Ehy Eﬂvgg%1£g a%?%% g%lgééﬁ?ofPean out-

equi prent,_ system or
moni t or ed %y tHanding way fPFOf‘Fls@ cﬂdhtl'@wbrlnﬁhetcoahemdmomm vi dual

modul es tRodt hshie v ddiid) S.'LtV\’G.lSCh £ e@mip eSOl 'c%g.,g%r
tored can then be nade, for exa ¥ means of speci al connectm)ng
el ements whi cH-PFEDH L FERRRET F%P.te efpronic cengxpliert geepadipduite and

whi ch thus hawdhe fmvemimem a protYcBivd Wi tdisihd h@asﬁg@tdeggeg_nof

protection as gontsoLler accoy di e jnvention is
t hus al soé parfic gt ar l sw ga%f‘e P:or ﬁﬁaf‘ﬂeauﬁ%nagmﬁté%t’éhs 56 with
a decent i | zﬁasttlﬁ}ctBFe’ﬂmltY of the |emtimneiv seystemheor neyezemng

m ni aturi zat | Pdmponerdf ﬁﬂkﬁﬁ“fﬁ“ééﬁ%fb6?%?qgfn&§n¥@6f€daﬁfhgﬁgdeigc-

nodul e of such an el ectronic contr
with the el ectf S GARTAILES \The CorreRbom ¢f indivbduali medudest hat

t he spati al dlumrﬂterpeﬁiphéﬁlﬂdwhidhahre t&@'@&x@f@lﬁ&dgf' pedito a
dlnen5| f the connecting

id bl
gfgfr{an?;? Iﬁ %h%q_re%e cg%’a;tgle\ﬁngﬁ ’S"g‘gFl ef&ﬁpfeﬁama Sar Y| BPaRgsofsspesdal
neither 15 t|conmesitima delemenba ofhixh i reinvi Haal scosdedt arightgckeeg 30
such a bus O ddaeellie)l BueileS yBAGS PSRRI LS hOd' KLGUA! eor oSORLYCL 0T

tracks of this buS nust be unders restl
limt for the?3iSidHsiaf F ehee thecéﬁﬁécldﬁgg‘e@l @aferpretdd tiomrast bhee

used, thus al sedule. deheneeﬁtfbmérr@é@é%@fta ftq;ema%leﬁ%mﬂ éQSEﬁﬁEEfS 35
whlch are arrarigd in,qr ﬁ otransg\FI % ower and/o the data into
the nodul es of'TRePESMEFBIPELYaELIFPAE se; fp ?HE%?FbﬂncﬁlﬁsﬁP’S}é of ten

be gi ven29nal Withs patlezlentraldzesnsitenetulran i n conparison with the
previously In the course of the increasing miniaturization
of the electronic components which are used in a module
of such an electronic controller, it is often the case
with the electronic controllers which are known in the
25 prior art that the spatial dimensions of the individual
modules are predefined to a considerable degree by the
spatial dimensions of the connecting elements. In the
case when, for example, a parallel bus is used, neither
the minimum dimension of an individual conductor track of
30 such a bus or the minimum distance between the individual
conductor tracks of this bus must be undershot. This also
results in a lower 1limit for the dimension of the
connecting elements which are to be used, thus also
defining the dimensions of the modules. Transformers
35 which are arranged in order to transmit the power and/or
the data into the modules of the controller according to
the invention can also often be given smaller spatial
dimensions than in comparison with the previously

required



required GR 96 P 3818 - 5- connecting el ements.
In this way, tGR Sarin8l8equirenent - 50% the individual nodules, and

t hus overall also the spatial requirenment of the electronic

control | er, cafeimectingreskemegtts | Iy itéd/soivayhi sheidpatsial seqismaiageous! y
5 possible t S o a i t he.l.nventl decentral ly
In the direct Oop?o%ﬁ% tf/ﬁ%if’ﬂf%‘gélpe%%a&gfggs dhd %\%/H?ché%eréarbtlo B%seonﬁ%l | ed

or nonitored. $RAkLR} regquirement \pf the wiretrImiml contoijenentcam ke

swi tching cabipgduced. ITrhevaew Qg_/@bltﬁingpgjs 1Qf §p§5e_ﬁ&r&%g§1% abl e
10 advantgge. \ The obj ect gf the invention is theretore to
speci fy a TontPOPFERLQr ERolBraR GEBFERILER ARrOmdingoksr the inyeptyonyat a
transm ssi on bi¢oestrahbyi hdi theéualiradulpsoximity f 6F eXenyeripHliass or
peri pheral equj t akes .pl i n,a wre-free f.ashion.

This object i gmgc | E\algé %%r Hh, Seyerlildy o' hongkaredy) g"wﬁ’eﬁﬁdlﬂ"aﬁn

desi gn, accor Whight®d ecpaventiabat arrangemehti Anla mwiltathimige cxlbeioteti cal
power s fed the GRIMMAIANEY daRlitgs!sbeonEplRAUl £ranch Sid ik fil  Ni S
20 nodule power is sugpl ied to the other nodules using wre- ree

el ect r omefhet i 3¥RRERI®and that the data flow is also transnmitted via
the same el ectronagnetTite "RdiectFObE thet HinretiRASCisCaEhe @M€ has at

| east one transmtigr for,generatin n el ectromggneti.c field, the
transnitter 25%;2%%?%angc%ntaraﬁlap%xbu?ééméﬁfﬁaoﬁ Jpﬁﬂ/ﬁ@"'so‘g’f é‘é‘,mhal‘?d POMRF

recei ver for mandfexadataittarany/sniqobetwsen theo inditviduall edidies,sour ce
and/ Or POVET SEM GEedrky NS Hd 10 B AR PUE; hQlakdd Rl cul ar
adj acent,_ nodule units, and t hat ri)'%1:%pé’le{-::trélillsi n lfrtll% g:tr' %(r?v]\c/eérygﬁ%l?e

recei ves it a ¥hdt i Lxpmwtaghion ot her, in particul ar adjacent, nodul es.

The coupling of the noshies disj&t I8 QEhifel  forf OfenXa@leR il A1seri al
structure, in a star-lshapeﬁ ls)truﬁiture or else_in aring structure. This
reveal s a R TR SRVt BYRU AT ( AR igRct RERPEILBE: £8I B RTEGTRL®y 35

to the inventiamh, cldimw bki nint hehathethedukkeceatiich®? power is fed
conductively into just one module and starting from this
20 module power is supplied to the other modules using wire-
free electromagnetic means, and that the data flow is
also transmitted via the same electromagnetic means. For
this purpose, each module has at least one transmitter
for generating an electromagnetic field, the transmitter
25 forming a data source and/or power source, and the
receiver forming a data sink and/or power sink, so that
the data source and/or power source transmits data and/or
power to other, in particular adjacent, module units, and
that the data sink and/or power sink receives data and/or

30 power from other, in particular adjacent, modules.

The coupling of the modules is carried out here
for example in a serial structure, in a star-shaped
structure or else in a ring structure. This reveals a
further advantage of the electronic controller according

35 to the invention, this being that the modules can be
arranged in virtually any desired topology.



arr’énged in virtually any desired topol ogy. GR 96 P 3818
- 6- The eupld 10 31d he nodul es may pe_sel ected here to correspond
to the advant ages or di sadvant ages associ at ed with the different

t opol ogi ﬁsmmﬁxagaaapggﬁggfo? &agi flﬁoduleé)[) mh&e%éPﬁ(%QQct%Eau%é'fé it%dt ][16
ease Wt iC i ndj vi ul es can be jnserted into or renoved from
Lhi's struct ur SOTRRRRAR Gohdhe, ARVARESGSRGE FieadypgRsages asserdaeey | |

t oo many nodulweisharthec alirfifietretht Hopalegyiles .0fThe advantadie off ai kiefgals

usual ly only that S C l;gnger,. be addresse I n,t.he case
of a star-shar‘fte}'c‘?l1 _tttb.ztp])%$ %$+(ggy,ggfﬁgt3§?a f"?owq:rhtfns \%’l‘ 2 a géﬁ?ra hl’rﬁ |l e
that passé&s indgvidwaldaedwins on del inserted ubste oarotremoyededirom

destination adg{igsSstift @l ariGesr &, Stigd datQPeheSighsut raeaeg%g% with
which it can be expanded and the fact fhat a failure of a no tél ot

entails virtud9%eafty & £09 RapKmadules 3&s, crnnedlirg « The wersd
failure of tha emaiulal failimgdulse ustdadiyt @endiyt @halt thiilkUmedule can no

Furt her advant,ages d i tive,detail.s energe romthe f.ollow ng
description of ar?eezie%erIQa#/(gpeesn%eodd'l i eRe n%?‘n??q aft FgFEFEhEBeFotPRE‘
dr awi ngs 1&hd ilegyonjtinecdage 20owwiuhstvia sulpEndinal moduyler thatl passes
FIG 1 shows ekfel r&M L ?EH 18 ul ar i E : hows
nodul es of anzygll ec%flreoni c co% rologezjrl%gfqu "Rl £ f%%ggparogesdl gGﬁlggét ween
whi ch power affssingdiien address. Thes advandmge of sHch @ tepplegyf ashi on,

25 FIG 3 shoes ddie RATH WMhi®h Qfc Rawebedkdipdabiadl BBA 8he fact that

mast er nodul e tq f.urther dul es . ) F 1 sho a ,

st or ed- pr ogr aft gslaé‘lcituﬁ?ni"g%oﬁpﬁ&l-e enta|1&!s Wérﬁ‘alf‘r?aup&r Qﬁé\gltﬁn?nl fPehe
nodul ar A&dnt r giyladresn as knowvhoXe onHoWevpr| Oora afajlehe pLssiing oeneikal
el ectrical 30m°%’“ﬁréallzeba|dés %o [ [-A i”%@isﬁf of power and/or data, is

carried out over sult ectrically conductive
Further advantages and inventive details emerge

from the following description of an exemplary embodi-
ment, with reference to the drawings and in conjunction

20 with the subclaims. In particular:

FIG. 1 shows an electronic controller of modular design,
FIG. 2 shows modules of an electronic controller of
modular design, between which power and/or data
is transmitted in a wire-free fashion,
25 FIG. 3 shows the passing on of power and data from a

master module to further modules.

FIG. 1 shows a stored-program electronic control-
ler MS of modular design. In the modular controllers
known from the prior art, the passing on of electrical

30 signals, i.e. the transmission of power and/or data, is
carried out over suitable electrically conductive
connections. Between the modules KM, M, AM of the modular

controller MS according



connections. Between the nodules KM M AM of the nodul ar controller M

accordi ng GR 96 p GBHH P 3818 -7 - T to FIG 1 there is
no el ectrically conductive connection what soever. The transm ssi on of
power and/or daf FIG. 1 therd rﬂsedl&méatm&yofcoﬂwlwwa%&ﬂe%tﬁ' | d

For this purpose teach nmod t he exception 5 mast er e KM
and a terni natY gy 30U e A harsr%Rsmlss:L?’éaé’tf PRVt &W&Fordi‘)%/erlssource
(not ill ustrateakriied out IB}Gméénsamf cmrecdaidma’:g&fﬂmc PEVETds) Nk. I n the
case of the mast g4,

fromwh m.ssi on of data
and/ or power ori gi nat es one dgi§ Ras or é‘?ﬁﬁ’ré’@' "’i’(? eXeEPiOPent .
In the case ofok ﬁenﬁéﬁﬁrnwﬁnéenﬁuuandm tem:-natlmmlmddulke AHM,abes ati on of

data and/or pawRistcNsie QREa and/ElQ't ?ﬁgg[ Yo (§59k1i§u§FLLEgheqtn The

mast er nodul e F :§M i S su I ied W rom an external power “Source
via contact elffenty (3R¢ ? ugf"Fét &g/ ﬁ’rFIPG"eJ?) 8ink « hEn 18hecganmpl afy
ermbodi ment acddvedimag tter HoGulelRM| herdinrwiiich the rexddstiAM itas oroaaeat i On

el ements AE f I t he ontroII d or nonitored technical
process. In di dé p%QJé g>rv'%rélPll‘_’lrtl:eerréntoém| ta; angy/ oF  pPYET sPugce is

concei vaBi% suffijgienti.n Inddhe caser ofs the abt:eunau:umg motinde aMJulias KM
20 MM al so haven hese E?QHEﬁEhQQ gl %?néétf‘Eand/or ower exbg'
ﬁ s? f 2 BBfuween a

description is, continued bel ow wt lon o
data source af@dt® ®Rd/ of mowex, sink h*ls’éﬁgb‘sl?hts Bheomagtersmptule

transm ssion &M ﬁm\ﬂupplled)%ﬂﬁerb@ﬂ@.@“@foﬁoﬁC@x@@ﬂnﬁ-l pﬁ%&rsbglﬁrcgn this

oy e e saR DRt BN RV STEILATA TR el ey
of inple@dnti rqag:eu:tpéary embadlsme:sm mcm‘rdia:tga toommm.molyl eeHd t 8ikhAag
adj acent 4lee h dat .sourc

aiRrlee Al nalNodbdety 5@%&&@4&%&% £33 i8Retdt Ppoﬁghet 0

acoil SP wt uitab e turns
el enent FE beith§ roe&redlef cremesitospd techntnelan;rageas nddufieffe-al so

has as data sir@lata £@fin&fents, iW tisp DH t@bhSsel N1 £858ekigsBiLCAl
nunber of turniat, in addition or as an alternative, other modules KM,
20 MM’ also have these connection elements AE.

The description is continued below with a trans-
mission of data between a data source and a data sink. In
all cases this also covers the transmission of power
between a power source and a power sink. In this context,

25 data source and power source and data sink and power sink
may be the same physical elements.

FIG. 2 shows a possible way of implementing the
transmission of data from a module M tc the adjacent
module M’. The first module M contains, as data source,

30 a coil SP with a suitable number of turns, a U-shaped,
ferromagnetic element FE being located in the coil SP.
The adjacent module M’ also has as data sink a coil SP’
with a suitable, in this case identical number of turns,



CR 96 P 3818 - 8- a U-shaped, ferromagnetic el enent FE being
again locatedgr 9¢id shggcoil SP' . The._dgta source S is designated as
transmtter S below, and the data sink E as receiver E. Li kewi se, the
coil SP for thwtéhapgﬁttﬁérﬁohagﬂéﬁicnél@deﬁt FE bédiragd i Xewdt&P, and
the coil SP for he rec E is.designat ed _as, regeiver SP'

In this conteXt i :é?lrjl ‘arTySi MB&A FTUTeS & 5 a?& t"ﬁa‘f"iﬁﬁer%sls no
preferred di rEr,aiiem-tbert Eebelowt r andmtbsl datef stk datae ofedeniovent et ronic
control ler ofiQewiBall Bhe 465i Oite 2eG0tHeNIrhAshIELLEVEN 4 Hbsdhidlaa ! Or

reasons of clarity, the escrlptlon I's contlinue
transni ss?on ®F %Pé%‘&s%%he‘é R P d@sidyhieegodd SP’ fernkhe tnegeiyenr

generating angeigciesngaacticaki sbdedidr coid gpvice designated as receiver
E for detecting an 15 troma netlc; field. Si nc%transmtter S and

elec
recei ver E are esEEnFﬁéFl Fopferfiedti &8 RARGISHLAHY MBI ARt P i s
desi gnat ed asstatasnthdter theoxan, ief n@urp;afa}rmi dxréeu:d.oh afior the
el ect r omagnet , ~§0 S i ngl t
desi gnat ed astggégﬁ\k/g?gé‘q OE Ef’g &%g&' g%n%%%tgef%%tr TR ronagneﬂ]c flel d.
Theref or2? moduéar desésﬁle a@dmnﬁmttmnahetrtansmtsgnenweémmeﬁo:and/or

dat a i s pgaag&hs ofnsh d el 1tad dRBRH pti@nt 8NEBhESHhR8d0{n terkiat @ CanN
be controlled ?y rotocol use for the data transm,ssion -
speci fically 8% Redfatimigihan o559atast idndeyhren degigpa teta i t t ed

and identifi etiransmistag S fﬁ::prg@rmdtlng an electrohaghbtiexei@ldrand

enbodi nent acgor{h nruc(_t:o e81 2ted a transm"g_txer ES %nd r§ gl ver E are

encl osed at | €ast 1'h gﬂ tby a ﬁous?% t he rgsp FrUES BRI M M.
The 30 &pr angbqehromagnhelqoduEédM Ghnce wmmstmre&raaxdsmecewer ter S
LS, sepected whl Dreeageheiant e P dueneloallddhion, SANEUVER nidgei ver

E to be such that the are adj acent here and are
arranged wi t hipesinsdionared ason‘é‘-’%ih?ﬂ#@?e# nSsuedra Ry EARFSBne A1RR of

the nodul e Maéteattihtél@dﬁmagdettqrc gikll@sanaposot LeHPpenEiniglpf e
nodul e M V\ntathe recel ver o0 t.hat ttéetransmsslon . |1 nk '15 t hus as
short as possPBI&®eas” ‘Flésu’ﬁ (5’re recelver can

20 generate an electromagnetic field. Therefore, in each
case, a bidirectional transmission of power and/or data
is possible, and the direction of the transmission of
data can be controlled by the protocol used for the data
transmission - specifically by means of control

25 instructions which can be transmitted and identified
using the protocol.

In the exemplary embodiment according to FIG. 2,
transmitter S and receiver E are enclosed at least in
part by a housing of the respective module M, M’. The

30 arrangement of the module M which contains the transmit-
ter 8 is selected with respect to the module M’ which
contains the receiver E to be such that the two modules
M, M’ are adjacent here and are arranged with respect to
one another in such a way that one side of the module M

35 with the transmitter S lies opposite one side of the
module M’ with the receiver E, so that the transmission
link is thus as short as possible, as a result of which



GR 96 P 3818 -9- t he possible | osses are also m nim zed.
The | osses calr g6 @dganlgageously be minigrnzed further if the parts of the
housi ng of the nodules M M which interrupt the nagnetic circuit are

tﬂenselve? fahhéC@baiﬂBIHﬂIbééﬁéOﬂﬁ?nelbs mﬁnE&thHm,THé1IE§§é£U%§ﬁ from
the same ferrg teri,al, f.ro erromagneti c_el ements
FE of the gg’gﬁgéﬁe\?éls&gn% Y ?rg]ud:l%gt? a‘bé '1"?1 Qf the

speci fic refi homsang( aft theé|msdubez®,i M'FWBich) ;.ntleerupt t:hemagﬁet:.c

exanpl e, of th.gg&aavcowee EnfLEPEL' SabF10Lell £bf PoRLEROM M pse

penetrate the usi ngs of e respec-
the end f8cesmaferpalljnbs ParthJe#Fé fféqnbrréélﬁ’et pame| cfienromagnetiai nat e

flush with th@iateriaQUirebmCaRieH! tAE EBSrBANghREiLf eiBReh8SPPRt LY eLHRAUI €
M M, so that the dl%léﬁce between the two ferr mggnetic 15 elenents

FE i s actual | F8PeStHVAi N 88 cdfr oM’y BREn ¥kSO akedd BP the
di st ance bet weeectilftd cncket xsedéntM .(not illustratédcuwr emtef| @)s tbBreugh

(1 L1201 88| exagpi TS 8L b L) bl
exenpl ar $020 thebowdwdes docH'diprpeatratieGtie hdusings ocn@ghbel::eepees

FE of the trapgge! hBEuEak! MPPMaNEor 86CLUEE €RL! entl £4665 of tﬁérfﬂﬂs
such a way that they forma virtually conti_- nuous circult

magneti c fl ux®dehBft{eTEoPRERLTLE eﬂlement%§§emlwtteofﬂﬁéhn’dgﬁét the
circuit whichoutsekoeoRdour 3% thbi RouwB¥ngTEE thér£espabitive fhoac1é pugh

the t ittar i th L nd ic fieldinth ti
Gircut 1 whi i @Reriey By HrebRpeE, Bebuled! T tug forfonagndblac,  f
current LA t helemerteeFEchs | aSRiallheat a mioimemi anddcasdonhyt tikendsei ver
coil SP' is p&%ﬂ%gﬁ&ﬂ@ﬁ' b§0]g:het Qlkﬁﬁnﬁurbs%e[ehoghg éﬁh%gh Mt D

transmtter recelver transmt?er' coil SP
have the sane nukBerusrenrtrfkowmhroughe ther typngmititercered $& of

the respectivg @aghet3e £3R1421i% HorlA &Q{&H@tﬁfﬁémé&}%t;c codte LRE
ferromagnetic or &s FE al so have the, ane di Si o%s t he strength of

the current wREcHHY FAAREBALERT coilgP-c ‘\/erasccﬂ"? &§pe | REFY al | y

that of Rbe embodiment according to FIG. 2, the ferromagnetic cores
FE of the transmitter coil SP and receiver coil SP’ are
arranged in such a way that they form a virtually conti-
nuous circuit, the magnetic flux density is restricted
essentially to the magnetic circuit which is formed in

25 this way. The current which flows through the transmitter
coil SP thus induces a magnetic field in the magnetic
circuit, which magnetic field itself in turn gives rise

to an electric current in the receiver coil SP’. The
current induced in the receiver coil SP’ is proportional

30 to the current flowing through the transmitter coil SP.
If the receiver coil SP’ and transmitter coil SP have the

same number of turns and if the ferromagnetic cores FE of

the respective coils SP, SP’ are of the same material and

if the ferromagnetic cores FE also have the same dimen-

35 sions, the strength of the current which 'is induced in

the receiver coil SP’ is essentially that of the



GR 96 P 3818 -10- current flow ng through the transmtter
coil SP. Thus,G.'R 9st$‘93d‘1 e-free transnjslsdo_n IS suitable in the sane way
both for supplylng power based on alternating current and for the

wire-free tranyySshens2bwihg dhtotght Hale Sratiit®éL! ¥oill BRQr MALHN can

also be transmtted in a wire-free fashion fromone nodule Mto the
adj acent foRR| Wixe-free transmispdongiif, guitaRie t13nthesSAB® df@¥power
and data FBeLh ater Fupilying powercbasedeah I téfieat g duxrentiand 10

is not illustrated, by neans of t transn t.ter il S,
f erronmagneti c tor est}b% t%«fﬁ'rf?fr?s?m\',\? &r g‘llggtl\?ﬁi c%gar%&@l%r r%én\g,]\%é‘attf{erei n
and two regei vettimatelyi t informatdgme-can alise pb¢e§1anmié=tte§ceinera end
which are respogct Tvﬁ%"; fasHiA98Hohn i dmbAGSEV M Y | Ehe HUBMRIent?

e

further 15 possi is also to use just one ferromagnetic el’enent
FE on the respeedul® Meceiver and transnmitter sides, two coi |l s SPE,

S:DD, SFE'FE SPD bei ng ?&evglﬂﬁdégalzneaﬁb &g%gsﬁssion bl polwelir @Y REitL
el enen , one pair. o oils ' for transmtti ower, and the
other pair of THtI%2k9 Pé?ﬁf' <Bp ong Fef IRy t?%gta}beat’g‘.veﬁq%s&%\r,‘\ﬁghc ment

i rs] il10 ustimtreskt iilRiskrated, by means of| twostranseitoercailbe ansdt e at
this point th i esianat.l whpeh s A f tive
as possi b %of%?r{%aﬁ%%% ua %g%pgﬁgntegaggﬁtlﬁgégl se%%?oﬁ?%é%Sﬂém

control l er of apeamgeddeberpimcand bwR Tereieer Rk Jptth fenxompgne-

intended to spegf ot A€r thd dideeiver €Al tWitich arbl arsdpestvre Xy
power and/or dat a. ) n an alternating current is éeér smtted

. . We
with t he RFEMRFLL D cSAEASPECCEI KRN A & e FFVRNCEN VAri ¥ over
time is thes fpeseibibitieid ellaymgnebiecjakeneneé férromagnetia aimmestt c

field giving rpse to_an alternati A, 4 u in
t he receiver cgﬁl °’§PE€? rr%%ape a?iavggrgg%‘?%% aa!%% %Iggrbéeﬁﬁ%nsmjﬁée‘% wth the
transmtter cocbiBPIBPE, SRDsERE{ry SFP nbedng pyovédedaint eRChgpRR iV fi el d

35 strength “@hEE E%f¥%$3 ey ot NE dfsieChEYe on@l lpadid 68 coils SPE,
superi nposed on the I el trength caused b th%trans- \ .
SPE’ for transmitting power and the other pair of coils
20 SPD, SPD’ for transmitting data. This arrangement is
illustrated in FIG. 3.

It is to be noted once more at this point that
the selection of designations which are as informative as
possible for the individual components of the electronic

25 controller of modular design according to the invention
is not intended to specify a preferred direction for the
transmission of power and/or data.

When an alternating current is transmitted with
the transmitter coil SPE, a magnetic field which varies

30 over time is thus formed in the ferromagnetic element FE,
said magnetic field giving rise to an alternating current
of the same frequency in the receiver coil SPE’. The data
which are to be transmitted with the transmitter coil SPD
also vary by necessity so that the magnetic field

35 strength which is caused by the respective coil SPD is
superimposed on the field strength caused by the trans-

mitter coil SPE for the transmission of power.



m fter coil SPE for the transm ssion of power. GR 96 P 3818
-11- Thegrlag @ pregigus nodul ated omfp 1he magnetic field caused by
the transm ssion of power. By neans of an appropriate filter F, the

mr)]dul at ed datmﬁalaattﬁ reaa\r/]emas mtaaaghttaa e&@@érml ﬂ%&bﬁefzi@lﬂ%‘f&?&_ {n at

t he receiver en so i hat__dat a .and power can al so_be tapped again

separ a- t%??lé?i? Be Féﬁeit\f'&nsms"d% St powern, §Y3“§%fﬂs,°gy Ay of

exanpl e, the gEpsopyiave £ilbérpByethancodalatidodiatanaane bennckiardd/

whi ch cont ai I %@igm¥§2&m'-t : i 3 e eypadi t, to a

10 furthernérr%oulte“p{/léi I C mtrg(r::"gl%\?erggégs\ihgéh&?és%é/c arér)lcain%gdgf

opposi te R he 89 abbatt datasand pawernsanr agsgube tapped agadimlespars- its

own transm tteg1y 407t RE@SSeE8iver endPover and data. The power is fed to

the master nodule KM fro%gﬁex er nal wer soyrce. The nmodul e M which
t

P
is 15 adjacent to therftrd I ePXn WBYj PEySFRIPES o BRSSINgG, 9% |t
al so has a restipewer add clatias faomaagadsoppaiodele KM hidlaroritddigis S of

the first nod f | “a s ent le M .is.the termnating
nodul e AM a (?Uﬁr hl\éerr“12 té%?%’?\%%ftserl%,ﬂg%a %%%Slgaﬁ% ?"hbeoqlinf’%rf modulI% M is
not 20 hecesturyherf maguler MrodwhdcshMhas @& erscedvesnnBctwhiiely is this

modul e M, t hisr4mgeld Coppodl 60 1 ErLHURLSNONE NE the dd A idRl1e> fOr
passi hg on power and data. According to FIG 3, the master nodul e KM

has, as conpd: and,also,ihagcits jAuR; (tranemitiey Hapen, PRECLGFa Tt ¢ 25
el enent FE. Thewebdihd® ddteS The Govvsp el iyl fvy rei@giister mdduleelrnent FE

as a conponent_of the receiver E.__The_two ILmMs of. the, ferro netic
el enents FE f%%%moﬁzé fﬁ%eﬁélra POWer B ﬁrcé'e\’/vafhtehﬁof eﬁo slﬁgggtf

f erronmagh®t i cadjacenentat $hek figrst ameduteal ¥ im r dhljeseratednoniy Basi s of
30 the U-sh { Of ¢ QAN Hale” aCl-RBRELS: P wih o W I Uil oil's
SPE, SPD are gﬂ?]t ed in each me)ldul g.E Tﬁg Ei‘?’st col v?ﬁplprﬁérﬁﬁie

mast er nodul eth@ Fzangpiteeri Heof thej figpt medulgeM.r Fifshbds vkfepower,
and the seconguent #6dh1SP WikhthHe! Beri@AaheinfOABHa1EMAMS RAMfurdihdhe 35

circuit for ttS;ﬁ;g{?@lésé?”angggL%g to the first module M, is not

20 necessary. If further modules M, M’ are alsoc connected to

this module M’, this module M’ also has a corresponding
transmitter S for passing on power and data.

According to FIG. 3, the master module KM has, as compo-

nent of the transmitter S, a U-shaped, ferromagnetic

25 element FE. The module M has a corresponding ferromagne-

tic element FE as a component of the receiver E. The two

limbs of the ferromagnetic elements FE face one another

in such a way that the two U-shaped, ferromagnetic

elements FE form a circular arrangement. On the basis of

30 the U-shaped ferromagnetic elements FE, the windings of

two coils SPE, SPD are mounted in each module. The first

coil SPE within the master module KM is part of the

circuit for the transmission of power, and the second

coil SPD within the master module KM is part of the

35 circuit for the transmission of data.



GR 96 P 3818 -12- Accordingly, the first coil SPE
within the grnmgupbesbhigs part of the.cyigcuit for the supply of power
of this nmodule Mand the second coil SPD is part of the circuit for

t he eval uati on and praees&amggmir,datﬁe Thiss® de3 CgPErUCKUERIAONEREUES

with further ct ed ,nodul es S0 that ach case the power or
the data are ﬁ?g Is' tPaks t°é"dtth(? Rt cﬁﬂﬁe‘%{eeos‘?’ﬁﬂc}f I\§°Wer

‘In the arrangefiebhbhiacwmoddiagMt anél the3setdd coil rsPmni :Bmpanrefopomeé and

Coth taney P 8eeclreTERR bl thaidlts il 1A (e dill U SO VL |

each case. Here as alrea S1 gnha 12 data
are t P anshreiedskruckuasl a@ret;lmea V-htéhsf@nahsrvm?mmt@h medules power

is transmttegr,| Booﬁ:ﬁﬁﬁ: L1 %Eha%tas@%w%wer S X YaddGa @A §o M has
afilter F After the filte- ata are available again in the

formin whi chtranspitbegd e SPFBPﬁEI g?“EﬁFFFQdeQ“F'ﬁE ¥iansmitting nodul e.
In this form they calnt heitte b@arrameesmet bycaokdgng to FuLE.ensl.. thet he

exenpl ary enbggé § =8¢ grg,lfn twper amfl ;ﬂ taer n|t eF asnd he
i e R8s B8R, B end

logic unit L are i rat Frint ¢ EN
al so 10j nt egpat:eanbmétenu § amicone Sacelwenv%rsnoaam”taa@ Herebei ng

used 10 convegl 4DPedahPalRCKibIO GIRALRIN with whikhCeheshgitdl sog0 Lhal

it is possible to transmt them W the transm ssion elenents S, E,
whi ch have al FEaR§miEtedcane o%%‘i’%}r%"e?fi onto the signels witkuvhieh the

supp: Iyl Ing t heﬁawéﬂl eigv \MﬁsdgEaQWed. Ihasofdéapasd t ﬁkt@ac\&hl €hei Sd&@é\lnect ed
para e to the Col ' 1S nNou on_t err n Cc el enent
P o the. +ocBfgnples "kha mofudp, ¥h B (8 dPsiEeD End Mitrer. b Tht Cer

constitulbl a riugiftbe datdeabenavaidalmie agaist mmaruumffm Capaetiiats C in
order to rect &:LXY?Q%Q LPE?mﬁﬂrté‘ﬁ{‘é‘Eé&gby%ﬂ?g@:Mn?ﬁ Qﬁf&hié’ce' ved

for the supp tTansni ssion Of power s Usu
carried out wibh thifoppermir dduedhceanr” then heekprocgsged by a logic

system L. In the exemplary embodiment according to

FIG. 3, the filter unit F and the logic unit L are
20 integrated into an ASIC A. A conversion unit KE is also

integrated into this ASIC A, said conversion unit KE

being used to convert the data back into analog elec-

trical signals so that it is possible to transmit them

with the transmission elements S, E, which have already
25 been described.

The circuit for supplying the module M with power
has a capacitor C, which is connected parallel to the
coil SPE’ which is mounted on the ferromagnetic element
FE of the receiver E, and a diode D. The diode D and

30 capacitor C constitute a rectifier diode D with down-
stream buffer capacitor C in order to rectify again the
alternating voltage which has been received for the
supply of power. The transmission of power is usually

carried out with "chopper frequencies" in the kHz range.



GR 96 P 3818 - 13- It should be noted once nore
that the trangri dgep 3818 S and receiverig, -in which in each case the turns
of one coil are applied in each case to a separate ferronagnetic

el enent, can al so be mseghéeldite rio"tfﬁiis&ﬁﬁi abref tRAYLELS truXbhitt fer
descri bed aboye B h oodul t herefore contain two

transmitters S an ce:r“é elgérgll’EWMCh "%n%a%l? ?7‘% e?réﬁeﬂ‘fﬁn%e?ﬁg"%ed f or
transnitti ng poikranedapplied hisx caivdy chse tpaasmparmge ded e onagrét ic case,
the necegfah¥nti | £&hHI 8948 bteh%.gg‘fllﬁboqt Ei:‘}'xed%aad s%%q{‘%?f’ aﬁ% i th.

In contrast to the transm SSi1 on essent|

i nduct i veS el edRAt daka (desgnikedapabever heBOth tﬂ%ﬂf@rﬁ%sﬁen Mf dmlald:an

al so be CarrlEHeﬁéfoﬁét@a@§§£ﬂ two tridrinik tAG hh¥eeRberBi svetf'E,
exanpl e, capamtorg I nstead of, the turns of one coil, which is applied

to a f er POy e"tlf% SheRRRths PE"”@aH’?eﬂDﬁHFetFﬁ’é?F‘h’égmﬁoP"wer andaanpl e,
a plate of a phatetlpacificar asahsaiskiagi ofata. Ievithds To&sepr retspondi ng

reception devj t .r espondi econd
bl ate of the dfferfakielittzing of e MAHuTat8a BRLRY eI PSS COOM!
tor whichOis Vthed inthis may, an electrical field is f ormed bet ween

the capacitor plates ﬂﬁdcéﬁﬂrggtUéédtlfxé’rtransm:{@fﬁ.éﬁ36‘§raééa.i%’{q{e r
and/or data, in a nal ogous .to the ma [ el d

descri bed abo9%. e?%egtlaﬂ)y indpcdriges %@“ﬁn&ﬁ g8 fRecpiRed R ?Y?Co‘?he

i npl enen- tranaguewndoffeawtcamp@imues caic £ osli e sh vntus:éh-
differ from th'u fie\” ousl descrl ed exenp ¥ enbodi is al so
2 %(*1 rangc'

possi bl e to aFtange no ah J us e&?@ exazm)ggf orl %%'ﬂ‘ﬁ‘c%m’ss or
recepti oh5 devInetEadn0§achecagensnosoonet nelllndmwlnallmmasad It a

addition, it férﬁ&ﬁéﬁﬂé& fcglt?cment e W'Sacﬂormécfilﬁeé o Sﬁ gn Qfopover

and/ or data whi omt nmast er to ta e pl ace not
only in exemBieech ditakr afsa |I-h"-"=t% E?P%E%F‘Bﬁsass&%mm%ﬁ\%mn

mast er modul eqédibas, Ther c8¥2eBpending dratcap%euhca%v%e almﬂ/r_QIe FHH\_ﬁi
sources for e W e di%® 1LoM8Y 95L 0 Sonaingb2cRlY $aRO0eLs e
case of a ringeRhpd P g P

20 plate capacitor. When a voltage is applied to the capaci-
tor which is formed in this way, an electrical field is
formed between the capacitor plates and can be used for
the transmission of power and/or data, in a way comple-
tely analogous to the magnetic field described above.

25 In order to provide the possibility of implemen-
ting very different topologies, in embodiments which
differ from the previously described exemplary embodiment
it is also possible to arrange more than just one trans-
mission device S or reception device E in each case in

30 the individual modules. In addition, it is possible, for
example, for the transmission of power and/or data which
starts from the master module KM tc take place not only
in one direction but also in two directions, so that the
master module KM has, for example, two data sources

35 and/or power sources for the wire-free transmission of

data and/or power. In the case of a ring-type



GR 96 P 3818 -14- topol ogy of the nodul es of the
stored-progragpcogtpoges according to.tfg invention, the master nodul e KM
al so has of course a data sink and/or power sink. GR 96 P 3818 P

-1g-| PCT{j DE_97é@§:_3389yPa_feﬂfi1eCﬂ1@&1ﬁtﬁes %f the d’tfb:ﬂéd?fﬂfl bin CEBH 2% 1 P Of
nmodul ar design, in.partjicul.ar .a stqr.ed-programcontro - a_ master
nodul e (KM b%?‘ﬁ%rggﬁﬁl{’%}lﬁ HHVE ’czf?‘% masSSﬁe?mfl}‘gﬁ’l M 5P ?as%ur ce,
in particul arcfi pouese a dayat eimkaand/or powetasihkbw and/ or power fl ow
bei ng provi ded between t he individual nodules (KM M M, AM,
characterized - in that starting fromthe master nodule (KM power

is supplied using wire-free el ectromagnetic neans to at | east one

i nternediate nodule (M M), and star- ting fromsaid nodule to at

| east one further inter- nmedi ate nodule (M M) and/or to a

term nating nodule (AM, and - in that the data flowis also
transmtted using the sane el ectromagneti c neans. 2. The
controller as clained in claim1, characterized - in that the

i nternedi ate nodules (M M) each have at |east one transmtter (S)
and at | east one receiver (E), - the transmtter transmtting data
and/ or power to ot her nodules (M M, AM, and the receiver recei-



ving data and/or power from other nodules (KM M

M).
controller axsxleg reckgrg one of the previgpus clai ns, charac

the transmitter (S) and receiver (E) are enclosed at |east

housi ng, and Batddmtcldimgransnit- ter (S) of a first rmduIFe

3. The
f~i-Z- ek -+t~ hat«—-—-;
j FiSabit iy iaS BrEN |

and Ft-Re-LE

o xtrms | o aeosnnems b

receiver (E) of a second nodule are spatially adjacent and“- are” arrangé

Wi th respect to one anot her

~housing |ies lopposi t dwnelectronict pentaodilesr dfousedglar design, in

AVENDED PAGE particdfar Hroded 3dhrdn contrdfredCT/ DE97/ 02180

transm ssion I|nk IS as short as possible,

5

10

15

20

25

the modules being supplied, in the first instance,
with electrical power from a supply source, in
particular a power system, and

- a data flow being provided between the modules,

characterized

- in that the electrical power is fed conductively
into just one module (KM), and starting from this
module (KM) power is supplied to the other modules
(M, M’, AM) using wire-free electromagnetic means,

- in that the data flow is also transmitted using the
same electromagnetic means.

2. The controller as claimed in claim 1, charac-

terized in that

- the modules (KM, M, M’, AM) have at least one trans-
nmitter (8) for generating an electromagnetic field
and/or a receiver (E) for detecting an electromag-
netic field, the transmitter (S) forming a data
source and/or power source, and the receiver (E)
forming a data sink and/or power sink,

- the data source and/or power source transmits data
and/or power to other modules (M, M’, AM), and the
data sink and/or power sink receives data and/or
power from other modules (KM, M, M’).

3. The controller as claimed in claim 1 or 2,

characterized in that the modules (KM, M, M’, AM) are

coupled in a serial structure.

0 g
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In such a way that one side of the transmtter

so that the
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4. The controller as claimed in claim 1 or 2,
characterized in that the modules (KM, M, M‘, AM) are
coupled in a star-shaped structure.
5. A piece of electrical equipment according to one
5 of the above claims, characterized in that the transmit-
ter (8) and receiver (E) are enclosed at least in part by
a housing, and in that the transmitter (S8) and receiver
(E) are spatially adjacent and are arranged with respect
to one another in such a way that one side of the trans-
10 mitter housing lies opposite one side of the receiver
housing so that the transmission link is as short as
possible.
6. A piece of electrical equipment as claimed in one
of claims 1 to 5, characterized in that the electromag-
15 netic fields are generated with essentially inductive
elements, for example a coil with a ferromagnetic core.
7. A piece of electrical equipment as claimed in cne
of claims 1 to 5, characterized in that the electromag-
netic fields are generated with essentially capacitive

20 elements, for example a capacitor.
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