DEVI CE AND METHOD FOR ADDRESSI NG A SLAVE UNIT Field of the Invention The
invention relates to a dynam cally addressable slave unit, a naster unit
for use with one or nore dynam cally addressable slave units, and a nethod
for dynam cally addressing slave units. Background of the Invention Various
types of huoewlhaveeieen known fromprior art for a POMEPROIOE004T0& present
invention relates in particular to master-slave bus systens. In many

mast er-sl ave bus systens, the slave units of the systemcan be individually
identified and addressed. A master unit is thus for exanple able to operate
through a certain slave unit a conponent which is controlled by this slave
unit, or to assign received nessages to a specific slave unit - and thus
also to a specific systemconponent. In order to ensure such a

functionality, t i e e ynique address;
and on the other qﬁ%‘#ﬂgﬁiﬂm&b ﬁ@&%ﬁﬂ@%ﬁlﬁﬁé%gﬁmﬁm of the slave
unit to a system conponent or its position in the bus system of the master
unit nust be known. This is conventionally achieved for exanple with a bus
addr essi ndide obthiednveatipin phase which is performed during the initializing
of a bus system During this phase, system addresses are assigned for
exanpl e i Mhe isypatod fetatesdqaelysanically idsreskablaslansiung, a pastehmitfaseserwitmit i s
gi ven t he cmpponmboundyngmically addryssslideuiame imEts| andst oetbad tedyamnicabnt i fi ers of

i ndi vi dualaddteasing slivetumitat di f ferent positions. For exanple, an address
assignnment to the slave units is perfornmed nmanually, wherein the slaves

whi ch ar e BucRs@GAd dfith@lmehtished or der of

Various types of buses have been known from prior art for a long time. The present
invention relates in particular to master-slave bus systems.

In many master-slave bus systems, the slave units of the system can be individually
identified and addressed. A master unit is thus for example able to operate through a
certain slave unit a component which is controlled by this slave unit, or to assign received
messages to a specific slave unit - and thus also to a specific system component. In order
to ensure such a functionality, the slave unit must have on the one hand a unique address;
and on the other hand, this unique address and the assignment of the slave unitto a
system component or its position in the bus system of the master unit must be known.

This is conventionally achieved for example with a bus addressing or orientation phase
which is performed during the initializing of a bus system. During this phase, system
addresses are assigned for example in a specific sequence to the slave units, or the master
unit is given the opportunity to query sequentially stored device identifiers of individual
slave units at different positions. For example, an address assignment to the slave units is
performed manually, wherein the slaves which are present in a defined order of



succession are manual ly connected to the bus systemindividually one after
another, or they are released for addressing individually by nmeans of a
manual |y operated switch: Since only one defined, manually sel ectabl e sl ave
unit is connected to the bus |line or released for addressing, the master
unit can hyoi®swongpgane broadcast command - which i spe/Epasto/sissegted to
all slave units depending on the bus system - assign a unique address to
this individual slave unit. Due to this defined sequence in which the slave
units are addressed, the master unit knows after the assignnent of the
address also the relative position of the i ndi vi dual units in the system
Simlar manual rocesse are n m% conds gaﬁg{ ted| Qus, but they
are also ey %ﬁ&l g}%ﬂ% H% *ggéw It Yd fﬁl&&ﬁ F'h}\?'bl ved. An
aut omat ed ! eyaﬂ%l ressingdp ?%Fﬁ §’pB‘ia §§§Vét8 in DE 103
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for i nt er radptessed, thbvmabtesurit kiewslaftenthd essigrmennof thahddress talse theddlagesi ng

pr ocedur e,positioadfithe sixdividsdl gnienithssgteal. i s provi ded at one cl ock input,

whi ch induces all slave units to interrupt the bus line and to assune the

shi ft regisifghr BhiabproddiSes s h@lonlNiithe EAROMINERAS feficussiaguRpateadldey t he

addr esses &RrRfo@betRRes hiBar BRr hubiTe RbAYRIIY RivbIvedNe first slave unit then
shifts the addresses again one after another to the successive slave units,

etc. Wen ghg,dhisd - gl%ﬁ)r@ﬁ{s’teyeﬁddr&sﬁl@ steth i tbp <§s‘8d§ W@?B@B P“'t the
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then transfers sequentially the addresses to be assigned to the first slave unit; the first
slave unit then shifts the addresses again one after another to the successive slave units,
etc. When the first address artives in this manner to the master unit, the master unit inputs
an address acceptance signal at the clock input, after which all slave unit accept their
current addresses and their switches are closed.

With this method, the bus line is interrupted during the course of the address assignment
process, so that the master unit must address the slave units through one clock input.



Anot her automati c addressing procedure is indicated in DE 199 35 192 Al.
This procedure is in particular suitable for master-slave bus systens in
which the slave units are provided with a unique device identifier that is
preset at the factory. During the initialization of the bus system a
static actyypddigmistgnal is provided froma master upch/gmneyodusofe sl ave
units which are |ooped through the address I|ne The signal wll reach only
the first slave unit, which is then set to an "activated state" in which
addressing i s possi bI e. After that the master sends a subscriber address
for the activated slave unit and in response to this, the slave unit wl|

send its e|d nt|f| r to the r. ILf th dentlfle identical to
t he expecdléd‘dF‘Ei‘BPrt ¢ Pore ?k‘@ﬂshed%y@ﬁr?oras YD ﬁ'tc BYlggcgwmiﬁ i nternal
sl ave | ogid&H af Avs linerand vhigh lspeenablecompynieatio O@loﬁﬁ Vg 'ﬁraB& PFSt*B(et he
address line output of the slave unit, so that the activation signal wl]l
reach t he Aextherghipumatic addrassinesnyeeadursinindicated imbR 198 35d8gév. Bkisessi bl e f or
addr ess dagracedUitsi is irsprrtitularsuitable for trablee-sior bus spiemsinswibeh thiiskeke wzits
uni di r ect i ¥aatovided edthandhiglealeeicandentfiprtbatiitherdsedat the faatrprBurmgdlset | Ds or
devi ce i deinftiatizatios.of Afetbar sydoen i ataticalcti zalkoh eigngfis ploeidsy siomn madketruagsi ng i s
no | onger fpasghkeslavelinits @B2h 272 obpedrtRicagiethe addrassiise, Blyesdigial will ebcthas
several megdi@theditst shiva vifiit, Uit isi thendai ©indafibi@tellisieeiis whithRadretsigdsgh t he
system A soatibrhAEr thiehdREstECRnEANsUbBE e Mifrest 6t tRisctivhB® sla¥urAdsiiessi ng
procedure i‘ﬁfﬂé‘s ﬁ‘seR@Eﬁ1§’rtl'i@s‘ia\%rdnﬁrwﬁl%eﬁd1ﬁs &eﬁrﬁ:@%de‘i’hﬁﬁé’r tB%e”iﬁésté?Pl?'ﬂﬁ:t ron, so
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qui ckly addressabl e sla as wel S units which can be used
Wi th one. of his gqlation is syigble ft’w gs afé@mwi“ﬁ@ﬁ%(ﬂﬂ "t“i!lié“?‘ﬂ%f’éﬁfp?s&ﬁ‘d SEH

obj ect i ve BPVidpdwith ety preseslsor devgs dentiiers. éfiepthe inigipkizgfian g qU| ck
procedur e $iteraddiresiigigne longer nossibls. according to the invention which can

be used with a plurality of bus systens.
EP 1 320 222 Al relates to a bus system which has several master and slave units in

which a bus line is looped through the system. A switch in the modules can interrupt the
bus line. An addressing procedure can be performed prior to the start of a normal
operation, so that the switches are closed sequentially and addresses are assigned to the
associated slaves.

Similar procedures are also described in DE 44, 28 502 Al, DE 102 33 978 Al, DE 44 04
962 C2, DE 10 2005 0014 Al and DE 10 2006 029 997 Al.



The invention solves this problemw th a slave unit according to claiml, a
master unit according to claim9, and a procedure according to claim 14.
The dependent cl ainms and the description bel ow provi de advant ageous

enbodi nents of the invention. The slave unit according to the invention is
essenti al lyobasedioma conventional slave unit, and pomEpbero/eyakbg accor di ng
to the invention is essentially based on a conventional base unit, so that
the units are additionally equi pped with the characteristics described

bel ow whi ch enabl e the dynam c¢ addressi ng procedure according to the
invention. A slave unit conprises in accordance with the invention one or
sever al bgf interggf?s - .which can be al so adjusted depending on the bus
syst em t hat'mreary Spfe MR/ gh whi ch one or several bus lines of a

nmast er - sl ave system can be connected, At the sane tinme, the manner in which
the type ohgainsbthinRackgroundsihe ahirstivs el hapresent iyroHAs IHPRYiise fisxialemakes no

di f f er enceagy a quiskheaddrasgabladavpamitges well asiaasr goits Whichgan keusgdhmithaccor di ng
to the i nwmator sgveralslavd yniisac¢asding so by druehijors dinptibt ebjgcdive ekihepiventior bus
syst ens hadviagovdea diexibkt siophd andrquisikdiroeedbre doraddisasing §lanesinite accootingi r cul ar
or non- ci rtotheanvdntisn mihivhscan ha dsddorittamylucabitgnefitivs aysteoms. pr ot ocol s. I n addi ti on
to the bus interfaces, the slave unit according to the invention is

equi pped itelntenios Sdlvesahis Pﬁﬂﬂ(ﬁn With@hslsve @nitbé daadihgy toeiMelG b ethstel tnkit n t he

sl ave uni tackhiRgI cidiin Nl aGreddiGréi decordm@ko EXMTPY. Ehe deembért Qlaithd 4R can be

| ooped t hrigeighsciftRonteie pldRide a¥bAitdddBusc@itotiPhentitRe inléhtidaMe enbodi ment s,
the control line is designed as an additional conductor, in this case for
at least tya HUS JhitREDERDAEEHE %ehﬁo& ﬁ%séeﬁﬁeﬁlryflﬁge%son £ GnbBffonh e e QR O
ports for "B aRRdster Qhit taf'c%r H to S fy § A %h 2 \GnvdntiGhdl HR%! On of

the controfolin e .ena Gl T U|@£|§SE 8ﬁk§¥§ wth.one (Qgr gMpral)

swi t ches, l‘frllcjﬁ Soe%%@igmgs Fef IWﬁE ﬁqliugpeg "gﬁjefg‘d.g zﬁ)acg?roggsf epenz’l ng‘gw on the

si gnal t haymee fdyranyic ¢ wﬁﬁ§FWHFgW£§8§§fn$ 0% J¥FIYS rake it possibl e

to receive and interpret signals prqviﬁed at,the bus interface, the slave

uni t conpré §8¥C PRF CQIIRTIEY B aERAINSE MBI e INPRHORANE REEFVEBNPYSINITTRSS -i nst ance

a ni cr oconthigh pay be afypeadgustadrdspendaipan the Broysisdidiatdnpspd r Hueushavijefapae appl i ed

t o the busorisayaspifbas Enestif @hnastes-slapp sirstem pasichel opnpestadhAt te saree timeithe but f or

whi ch t he mhrngeingwhich Bieitype afifist masterpalayeibuesystent i3 eaplayadinpringitle mdkisess) , or

as an al t esondifference witlerespaghtil the desigrobfitbe sles aranaatet ust apeerding tosheof t he bus

syst em or iavgtiouplefinsdntive isgubldy tuitabie ifotexbdpleSbrbws systerhs mimgmgs. Wien a

cor r esponddiregticnsl bebididgrtiohglvak 1ihgs, or for circular or non-circular bus lines, and for any
communication protocols.

In addition to the bus interfaces, the slave unit according to the invention is equipped
with two control ports which are mutually connected within the slave unit through an
enable circuit.



input at the bus interface, the control causes opening or closing of the
circuit in respective enbodi nents. The purpose of the enable circuit which
has the described circuit arrangenent is to rel ease the slave units under
specific conditions for addressing, or otherwise to lock them If the slave
unit isr q/0f195g2ddressing, it can accept an amgtgngqoﬂggyggg as its
own address, for exanple with an addressing signal Ichis applied to a
bus interface. On the ot her hand, if the slave unit is in the | ocked state,
it will not accept an address under any circunstances - it is inpossible to
accept an address even when a corresponding signal is applied at the bus
interfaces. Specifically, the bIe circuit releases the slave unit for
addr essi ndF BRKYTNRHFONHE! le&ﬁapip 9pRS triough dbretliave Uniera the Eopph PPy 1B wi t ch
and a contsoBe csibgdigmentsa theisontioliling bt desienetes anadditionpheonductorciy ihis g4sepor t .

Thi s f unctfooatdpast (reehiaBines cenngstedie the iirtfagess snigaidhe gortolipeits foym éﬁm%I ave
uni t s acco¥dhsbustintetfhessi nventi on which are connected to one bus system
wherein "passing on" of the releasing conditions is enabled froma sl ave
unit to anédrhaelestivaviaterroption «fahd dvatroblinegste coably ciesult is quigped iwith dns (el eased
once for agedeal sivitthesHor extdnipic Proloskich iswpeodainp cbsad ddpatidiag s heal such as
DC vol t agesigfal thaMBlpkcvided dt BRWus iferface® M bAkr ol ke WHossible s RREiVE ane sl ave
unit wth RResBeigrdl groddsl dishd VRRAEAR! Brhvd het sdndyBedl bfanl@aridne
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during a p {t ngtR/e s{ gl a% k@t%ﬁ't(?g ﬁ vecuqntg%i" e ?Qj EHP ratgr w; he
mast er un|

Siave uni 12 Gped ﬁi Ol & g Relonisy, 8%%%%1’?“ b htdese
in each sIQ@%*ﬁ ‘@Hﬁﬁgiﬁﬁ fe %’ wﬁﬁ%&?&Pﬁgryomﬁﬁe SFPE 5§WF$ si gnal

i s suppliedbieRY to the first slave unit which has an open smntch Si nce
the enable switch determ nes the presence of the control signal on one of
its controlfhqRrpasewf the cable B‘é%TdW@GJP hashe doseribgdpirsuigajrangegientds Wased f or

addr essi ngteleBsacthe sleve witsawderrspecific penditions Firgdeicssing, of etherwissite lack them.

i nt er r upt el thpyslavsenitiis wicaspidheatldsessinghif canrecapd an pssigned eddiesswi It$ owint r each

at this poadtess,fot ¢éxmmplehwitls hmuddressing sighell Wiceh isgpplidddp atbheintarfase. Gl thee

uni ts. Onl gthédtend,iif i skvausit isrin the Isckad atatealilvellinot dcoept e bhédrssdindéramg. A

mast er uni ¢ir@Rtantass if ioimpossibid to abeepiar &idsesp ovantwianaeptreipoadiugsignadsr essi ng
of the firgiplisd aMmbe bl ihterfEest Hcifkaldy, Qlﬁ’@é‘rﬁﬁlﬁa cIfeSis AfkRsesithe dlMRUittfer assi gn a
speci fic agr&svg bAlyWAIRNAIKSconBoNER: 108 berded ehd infefupigaiaiciRhd a bastrdreen

rel eased fnggqggﬁéﬁhﬁgtmgﬂéMn&g@néwy nfib@et. unit w Il accept the address,
al though the assignnent i1s actually directed at all slave units. Wen this

is required, the master unit can confirm whet her the address was accepted
correctly when it sends a query nessage to the slave unit which just
accepted the address and then awaits a response. The master unit then
inputs to the slave unit with the newy assign address the instruction to
close its switch, so that a control signal will be sw tched through



to the followi ng slave unit. The conditions for releasing are therefore no
| onger fulfilled for the first slave unit because it is again in the | ocked
state. The master unit can now repeat again the addressing procedure for

the next slave units, etc. .... The addressing procedure is ended when the

control siwgoaloiapprised to the control line is no | onger/mpeeRei4soghis is
triggered when all slave units were addressed, or when all slave units with
addresses that were to be redirected were redirected - for exanple during
addressing redirecting procedure. During a simlar addressing procedure,
the master unit stores, for exanple in a suitable storage unit information

about whi %1sstluﬁc\!‘[%n% | telslab est ah d Vr\{g.m(l:cha dsglegéle a l%ra?lt)? S s'lqa%%tuftalﬁs ace Cth or der
o

to the buf] Sysi el . ﬁ gb 03, saves
time becalsehygtonmt 8?'3{&%& Wg@sf Fef]%rrﬁ’éﬂn (.Tf . it can
be appl i ede]F‘i‘F“’r?a PP? ‘ésﬁ??‘h am RIL g 0 i, §0 whi ch
are or ar @Mfskvept] Pﬂ‘mafo‘f:"i1 ePpige. Hor s P‘HP §f 1oR c¥pm ?F{f@ ? a bus |ine
whi ch is ISispetrch Ay vp Itage oF IS\ Rlts ininpyt toasantre] ling piheonnsstrane slave

bi di r ect i oI wihapotips vritandaa braped thaelghiheaseveiusits Matthe opatre] povis. RifgTie can be
addr essed aaplyingyhe sigwal gheimasienunit grelguabhciordes aldbe davawiits e b adskesseddan be
addr essed dphn theglswithls fauscainpleewitiag esrresporalingobrodrzadt oighalng s of altdisateave units
when t he rfet easiplegluriogdipro@dsreds esdivedt addessirprofaedaid shvalniddhessiterg i S

nor mal |y eitlpusiédes abhppropies ewltehin®sigedl didsctetl 21 gsesd blevd urdty aethe liitafad, bel ow

expl ai n t he thad YRbhesl 1R i¢ iterkptddondf inR¥erPvrnmiteTbogddi®eéds, wherein;

Accordingly, the applied control signal is supplied only up to the first slave unit which
has an open switch. Since the enable switch determines the presence of the control signal
on one of its control ports with an opened switch, the slave unit is released for addressing.

Because the control line in this first slave unit is interrupted by the first opened switch,
the control signal will not reach at this point in time the slave units following after the
first slave units, Only the first slave unit is available in the released state. A master unit
can thus for example from this point accept the unit addressing of the first slave unit, so
that a broadcast messages is input to assign a specific address to the bus: Since only the
first slave unit has been released for addressing, only the first slave unit will accept the
address, although the assignment is actually directed at all slave units. When this is
required, the master unit can confirm whether the address was accepted correctly when it
sends a query message to the slave unit which just accepted the address and then awaits a
response. The master unit then inputs to the slave unit with the newly assign address the
instruction to close its switch, so that a control signal will be switched through



Figure 1shows the construction of an exanple of a bus systemin which the
slave units according to the invention can be used; Figure 2shows an

enbodi ment of an enable circuit of a slave unit according to the invention,
WO 2011/ 012262PCT/ EP2010/ 004508 Fi gure 3shows anot her enbodi nent of an

enabl e ci Kpgish Ph1Pes! ave unit according PCT/EP2010/004508

to the following slave unit. The conditions for releasing are therefore no longer fulfilled
for the first slave unit because it is again in the locked state. The master unit can now
repeat again the addressing procedure for the next slave units, etc. .... The addressing
procedure is ended when the control signal applied to the control line is no longer present.
This is triggered when all slave units were addressed, or when all slave units with
addresses that were to be redirected were redirected - for example during addressing
redirecting procedure.

During a similar addressing procedure, the master unit stores, for example in a suitable
storage unit, information about which slave units with which addresses are connected in
which order to the bus system.

The procedure described above is simple and it saves time because no manual operations
need to be performed. In addition, it can be applied to many different bus systems, for
example to bus systems which are or are not equipped with a circular line, or with or
without a bus line which is looped through the slave units, and to unidirectional and
bidirectional bus system. Another advantage is that the slave units can be addressed at

any time and in any sequence because their switches can be addressed through the bus
interfaces. Due to the locking of the slave units when the releasing conditions are not met,
an accidental addressing is normally excluded.

‘Short Description of Drawings

The figures listed below explain the invention on the basis of exemplary embodiments,

wherein;

Figure 1 shows the construction of an example of a bus system in which the slave
units according to the invention can be used;

Figure 2 shows an embodiment of an enable circuit of a slave unit according to the

invention,



to the invention; Figure 4indicates a flowhart illustrating the sequence
in an enbodi nent of a procedure according to the invention fromthe
perspective of a master unit; Figure 5shows a flowchart illustrating the
sequence of the enbodi ment of the procedure according to the invention
shown in m t he perspective of a slave ung I

Descri pti oﬁrqggp?yﬁg‘j%?gures Figure 1 shows an exanpl gb(g /EE%@?{(%?QSS' ave bus
systemin which the slave units according to the invention are enpl oyed.
The bus system conprises a master unit 1, which is connected with the

begi nning of a_bus line 3. In the enbodi nent. shown in the fiqur a control
line i s af&s 3t egr shav anpthenempiimentod anena CérﬁB\Fvﬁi,Da?lﬁ\ée W%quﬁ@gi s led to
its first slave 2 atuthge Hwsntiddoped through it. In addition, the slave unit 2
is equipped with two bus interfaces. The bus line 3 then continues to a
second sl &@ir@4t hr oirghcatelsiadlowchart dlustsgingdhe ssruence ipangmbodiedisof ast sl ave 2,
so that the bus | i netdcedurtewotdiug totthoingntandfims te perspectivhef spgtiemnihown
here can be for exanple a field bus system which functions for exanple
accor di ng Higuré Be  Mbgiiigs £oewehaitdhdst@tingtho sapehce of tie endmdinmincaf thon i s
conduct ed bi di rect i gRrkdute WdoRlidg #-thé In@eittiodlsHownit MiBireld frcin heovi ded with a
GND_COM connect i on. pE@pectib@oPdisiatd i f aces of the slave units can be used
for instance RS845 interfaces. Mdbus systens are used for exanple in

intell'i geﬁietﬁ?éﬂsﬁé;criﬁiiﬁn of the Figures

Figure 1 shows an example of a master-slave bus system in which the slave units
according to the invention are employed. The bus system comprises a master unit 1,
which is connected with the beginning of a bus line 3. In the embodiment shown in the
figure, a control line is also integrated in the bus line 3. As shown, the bus line is led to
its first slave 2 and then looped through it. In addition, the slave unit 2 is equipped with
two bus interfaces. The bus line 3 then continues to a second slave 2 through which it is
looped, etc., up until the last slave 2, so that the bus line is then led through a resistor 4.
The system shown here can be for example a field bus system which functions for
example according to the Modbus communication protocol. The communication is
conducted bidirectionally with a 2-wire field bus which is provided with a GND_COM
connection. For the bus interfaces of the slave units can be used for instance RS845
interfaces, Modbus systems are used for example in intelligent houses, etc.

The invention can be used not only in the bus system shown here, but it can be also used
for a plurality of other systems. So for example, the bus line 3 is not looped in some
embodiments through the slave units 2, as each of the slave units 2 is



The invention can be used not only in the bus system shown here, but it can
be al so used for a plurality of other systens. So for exanple, the bus line
3 is not looped in sonme enbodi nents through the slave units 2, as each of
the slave units 2 is connected to the bus lIine through individual bus

i nterfacesyobbel/bumsbi nes which can be used can be battyeproidrovesss onal and
bidirectional. The invention is advantageously applicable also to bus
systens whi ch have several nasters, and to bus systens operating according
to any bus protocol. The addressing functionality according to the

i nvent i on and {ﬁ?o n| tslmeefﬂgg ﬁ‘i’ncﬁﬁﬁu{l ?m e‘ﬂ%ﬁ '?F@ll)dstl n%{v 10H95 ly not
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2 accor di R8P tcablﬁﬁ@ ’éﬁﬁyﬁ@ﬁls e?f;fg‘? MAEFSel %’E%Wte{’\%’ Fine

i nt erface§ccﬂ igg 1 MK by pitogeh e addressing lapetionalitysecar (}0 the jwerielye ynit 2
i s equi ppaad i upiteregpireshior his actignalityiasarormalin netisilvgrsed b Wit aces 11. For
exanpl e, one of the bus interfaces can be used in the |atter case for
servi ce f Fguré dndistrataeingletail antembfodineent ofl arcanapleicirewit 1¢ vhinh iepsengedent shown
her e anongnsiddrarenitiodimenadfitheskve bmie2 a@ordingitoDhe invesloncBigulse fughet also suppl vy
addr essi nghewgtval bus limedstds 1 1 ofithe elaee Lin2. Ik BN bodohsent, theaslavefupiténce
potenti al iECdiggeloaly wikteorus nbnidee thaa evithAsowas interficeat le Hooexatnipte, encanpl e of
the addr es§ tHel i Snterfddes Ednshel isB®in tBe lagtoreige fon sértiee @mdtshstrent shown here

t hrough the slave unit 2, wherein one mcrocontroller (not shown) of the
sl ave uni trig o dcss ilh&midrﬂsbhslhrtﬁé rh dHAEht RRGVA Kide ainBnPbiher ifedi® t he bus
interface aﬂ'l&ress! lﬂfeg e S@BQ% orkug Dg DG alldredie’ Binal T add‘t%lﬁ@ﬁ@ rol
ports 12 fEIleﬂ q]érﬁ]laf@ BOM m@fbagmréa&e o ol

{)ir“ie’mggﬁ . ° )41 th Qa 193161%{“ : $inb#o %AE ntt CaftBf e gg;ts 12
shown in Eb‘ oug Eh‘él?l (S’ﬁlrrl’r% etlzmctr COHPO (1 S d\{)rﬁ are
desi gned 5? 51“3 IS OWR BN HESTRHON AR BFFVY eggélf" |‘f‘f’t‘%€‘?$’8%g1 cﬂu sl ave unit

2. In the enbodi nent shown here, the control line js g ided with its own
r ef er ence Ipdiecmtiodiment phovaninithejllustration; the conieo! vty ‘?ﬂj/tzerﬁl Fwo wires. This
enbodi nentadgdifignaldn therhe interfacen! b vy ¢aaiokling, netrsown #IE@F figheohichés pbus
connect i orronGRdCaIN the coptrakipetis ther ipisarates) with the buointraiace hb dededor Bisuse t he
ref er ence lpet @su icisha#n inthe Hgere! inmpothsembadinert theeantid) ports 12 are

designed separately from the bus interface or interfaces of the slave unit 2, In the

embodiment shown here, the control line is provided with its own reference potential; the
control line is thus designed with two wires. This embodiment avoids compensation
currents in the direction of the bus connections GND_COM D- D+ with the control line,
Other embodiments use the reference potential of the bus line (see also Figure 3).



The enable circuit 10 conprises in the enbodi nent shown here a relay 13,

whi ch is connected through a switch 13a with the control ports 12. Wth a
suitabl e configuration of the used relay 13, a galvanic separation is
created for the control ports in the enbodi nent shown here, which is

advant ageows) &13@1bog2 saf ety reasons. Mitual infl uenpeT/Erooe®woodsoe bus |ine
D- D+ and the control line, which is due to interfering currents, can thus
be prevented. If the switch is in the opened position as shown in the
figure, the connection between the control ports 12 is interrupted. The

position O{‘he er%ggﬁ\éqrg& P (5"% @‘seé {Pl%hé ?A‘lﬁé/dugﬁrﬁ% Ial?ga Pf'\i&}fu?ﬁ of the

swtch 13a t 33 i ol % eco fi rgtléantCh 13b

s in'tne GHRNLE 0%:[‘38}%” VgL iy st 53% P e

int errupte V@ﬁ“’éﬁ?ﬁﬁws crggt d i n t he

embodi ment®® eritﬁ ?‘Wé P COYPRAIRY) % %\'iﬁaﬁ‘lfﬁ B‘ag‘ﬁ duseough a

current |ibatvesnghe bas linedy- am%thpéantf% lipgevhigiig dug o igtepRdroRBEpSefan16 and

further tothtv"hbe!?’ré?@t@nce potential GND COM In this case it makes no

di fference on which of both control ports 12 is the control signal input

si nce bot hifdheodteh 1s7invthé dpeakd pesitool ag shoren tithe Bgaretthe Edrmaction batvaes itheed

di rect i on, comtrol hats 1@rieimérgpadd. Thapdseiopad siedswitch ABleatthe oflayodepbndsentthel ports

12 on t he pdsttoncdtiy wyitchG3a:Abthe ewiiclol 3asik gnad the alvstabpasitied, thoswielalfill ie a -

control vointtAgepedtd positidnt mdWhtieGhrsas applied at the connection VI opposite

the reference potential GND. The control signal is applied through the

out put of {gy BRALAGOURLSS inkBrupfe@iby ithesyoih 18R ad R winssi SR MBtthtiQagplicgnabl e

i nput 14 of, hDemPRAEHeRIREWR Y BE fi Gx‘étthéh e'cll'»séchs‘%wfchg% &nd fhifo ition, the

out put of - LRAPRANARIMETR] 1L 'hm% Clil 19 el ﬁe' s

connect ed xtger&cg ﬂﬂ dﬁﬁlébf% \91;191)( a gal vani c
nﬂnevaj‘l

separati on w(i)l? llPow nl % e enabl e

1011 I‘ OIS lgblst econtr& Sl na I l.lt smce%

circuit fo? fu d Etﬁ
gal vani c s& E?PE (‘W %‘E}f Ogeaﬁ‘l%ll {cgﬁ S ar ge
potenti al % gse 2nents can
be obvi ous¥sp trg] 'é‘ﬂtaﬂgéﬁ N@ g W W‘?l‘%‘l‘?p&‘%%@ %10‘@’5‘ %ﬁ’I‘h‘@ (’(ﬂ’é%’iﬁﬁ rertgp it is
al so possi ptentiah Get,\g?rpl etely onit a galvanic coupling. The enployment of a
current limting resistor is also not essential for the slave unit
accor di ng The ¢dnérol sigieh is appliedribemngh ithecpujnut of the phetpearpiand when ghesiiitshcan be
al so used h#¥rie opdvied domeenabk inpusrld b tiermoictogentiadlen nbishawneix thedigereoin cont r ol
whi ch i s usdditidrg thetduepus bfthe photot@iplenih ihe emhodimgntrshbwh én the dignatasl as
limting. ésnexpd & wdl-@beyistor ROETIeOiHok@bugergibgirovidestagaivaajepeparationn t he
enbodi ment bahewnthb esird] PoltdindamalhiRatidipsit cFdhend@ble lreuif fkmedkere bpdict | ons

“control | iniGodoMpetdr URUESIeRN pRGHO wh Mokt the bdRani8 Bépardiion iy Alvah@ioas fappl | ed

at one of {h8y¢oRKYr RAthS lar@d &t&ﬁﬁﬁﬁ%ren@@eln@t%ﬁ‘cﬁ@ﬂﬁ@plﬂftoéohﬁle@%‘t rol
si gnal results in the enable State of the enable input or of the

m croconputer. As a result of this, the mcrocontroller allows the

assi gnnent of one address to the slave unit 2 if a corresponding signal is
provi ded at the addressing |line of the bus interface. If no control signal
is provided at the enable input 14, either because no control signal is
applied at one of the control ports 12, or because the switch 13a is cl osed
and the switch 13b is opened, this neans that the enable conditions have
not been net and the enable input or the mcrocontroller are in the | ocked
State.
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The m croconputer is equipped in the enbodi nent shown here also with an

out put 15 which is used to control the relay 13 that is set depending on
the signal applied through the interface. For exanple, in the enbodi nent
shown here, the output 15 determ nes the position of the switches 13a and
13b. Figu WO%OET‘/‘BY‘@Z%”M her enbodi ment form of an engBgpssrofstiabpd 0 which
can be arranged in the inner part of an enbodi nent of a slave unit 2
according to the invention. The expl anati ons above are appl icable also to
the elenments of the enable circuit 10 which are shovvn |n Fi gure 3 and whi ch
correspondi 9 fo t he egerrentsld scrl d in F| & bI e circuit
accor di ng ST elegispts can by Pdowh Ay er& S T’aﬁ oS meLal B’gFPrg‘ﬁre 2

mai nly i n i #80 Ppibeto gempleiely opa ga ﬁfllr"&P“ nmeedrp PHRE BFRPUFEE pot ent i al
of the budimifingresisior iscalscora gesemial (airthg %ﬁvedmlttaﬁ@rélﬁarcr@rmveﬂ%oq s therefore
not requi rAsgordinglydther siowctutel@emeninesindeditss usedhespriogewrianisracpstirdlea of t he
rel ay accds dilygneranmilgof eorrolwvhish is esed §wdhe davienmids m&t shold redhe rol 1 ne,

whi ch cr eatgsdal dsdisstiegkpensi ve and smaller circuit. A galvanic separation
of the control ports is not provided in this enbodi ment. The transistors
13a and 13 s@hiedtabbie tieaahiioll sighal it $hehZippltedan $hid dntfodishdnin sidven lieed ®©r ence
potenti al th&dablehputh4cmeh efpeReR doaditibes Tahterl¢ine enteraliptdt byadpeatwittte bus

i nterface 1GhAKIMcotiSNsighPappfBd itQnk @8 tHekbmkd hoktiieare Plebdht, The padseidd@f

m crocont iiQl b&firof ghal SRAMMN tHERRBL e 9ﬂh§¥rﬁaﬁo}“eh of bBhgmitbadmpuiedi r ect ed
to the sl 6}3( HBhE of tﬂls;sﬁﬁglﬁlléromroﬁl%llo%tt d:S3RBEItIoY EnSMdt&heSihd S@v@nd 13b
arg '”bt &t ﬂ?ﬁg%xfé&?}iﬁd: &gm al srer fﬁ%ﬂe&faés&h Hneé) thO Bl Infe éecﬁgs 13a
?Et e%?up?re nﬁa, a? Heeﬂa gﬁ% Y ; Eé) PO%IIOF l?sn DAND i s

o2 13a and
130, thrs B Aty Ptgegryﬁfg % ng Se LsT % eﬁ‘r SRz in the
enmbodi nent! W?f;ﬁ s smeagis (hal; the,ena H’E)Ste]?f’é%ﬂﬁtl Fn%’ &% the gblonduct ed
t hrough t HBPYSF terdpicraeptqlishatedufhederkegstals R3 and t hen further to the (for
exanpl e) 5Volt connection. It makes no d| fference in this case at whi ch of
bot h' cont rbie misracempyter is canigpedbintihermbadiment shgyp hasealse with$8 oBBFhI Tont r ol
ports 12 huhieh srusedierronisell theleeddygd, thaids seh dependiap gndhe signal appdied Bvquebded from
each of bdbhdintefice.dlor prample,iR theembndinggnt homn hsi theooipit é detedningsghe t he
control simsaionofthelevitosesd 3hend Etanpl e a DC voltage of 5 Volts, which is
applied at the connection VI opposite the reference potential G\ND and which
can be redfip@ed shows excalia lembadiienefosh B be edibledtgeuit 10 mhidheat bopeaigedn VI to
~ the ref er eng: ipArgatiofhn ENBLEAWt of a slave unit 2 according to the invention. The

explanations above are applicable also to the elements of the enable circuit 10 which are

shown in Figure 3 and which corresponding to the elements described in Figure 2.
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The control signal is input through the output of respective photocoupler
16 when the switches I3a and 13b are open at one enable input 14 of the
m crocontroller, not showin the figure In addition, the output of the
phot ocoupl er 16 in the enbodi mrent shown here is connected to a pull-up
resi stor Rgo20ih@ 19t ocoupl ers 16 provide a gal vani pcsgipanad/oeu3oRr eci sel y
in the same manner as in Figure 2 between the control ports 12 and an
eval uation part of the enable circuit which is formed by a mcroconputer In
t he exanpl e shown here, the gal vanic separation is preferred for safety
reasons or with large potential differences. It goes w thout saying that
ot her elengnts can. be al sq.used.ins of the ot.ocoupl er,.16 s well as
othor ol enpIeEa I FEREarRRing 6 Ligins @%ﬁ%@?‘z@ Ogjminy iﬁ%fjﬁ*&% Wbl e to
conpl et el y> BNt 13 it itia Hpsd farce aptioh glenatiod Mg gfepsneeppteniiy of hPYS pg-
resi st or s “hMp-6Pnduygior versiop o6 thercgpigoliline iy erefoss netgeaiier dn afdiHoRA¥Os| ave unit
accor di ng tragsistess arp gaployemhberpinstoad phieyclayagserding te Figwe 2 pdirhieuser 4o
enpl oyed Hetearuptbe eanrot ling whilddy aseadesta lossl experisive@nd ymaller eitenip hegabtaniche
cont r ol whiepdratian afskecdnimol pdres is hehvpeodidéd is tindmbedimbiatul d not be regarded as
limting. The transistors 13a and 13b can be al so replaced by structural
el ement s Vitiettunkistoes Bacad 12 pamdeinhe Eannot parts. 12As agwjitiaiwvith theabfevance t he
control si@ietial BGNIE Avhaghitor@shonts folthe fifdradt porRhtis oW tieiterfae GNDenabl e
circuit lACONEThENSreBheRARE tRB0EH the 00Gui PdTthOmidrdddatrbiér €hdt Ui by open
switch” angpe SR wikdheHp orfdl SAER WiredtePRAhOSIateBitGA BidhQ) wiOhhiShotlar €
present. TheapR hGRhEL3a0h tlﬁﬁal%‘?m}{ecélosgf f&?t'ionr&%hl{ﬂe%pbﬁ‘ sorCTaRtie state
OT the en ifehb PAn81 3 &retoégnera' &%QS%? eeé@ﬁe @01&1%?%(53 Qfalnﬁh' S, f[he .
m crocontrg is%t&? od N€ ss!gnrrent of one address to the slave unit 2 if
a correspondi ng sign I's provided at the address |line of the bus
interface. }f pno control .signal i | 1. t, th nabl e i nput 14 because
no cont rol “’Lﬂ@cﬁ\mwwgdégaésew ripeg by Sﬁ%@éﬁﬁ}@ﬂ% ' ol sindl ™ e
swi t ches 12R'Ehtp ongof egopirelnogs 1¢ ithe embadimeptshqwp hgreat ednph T4 ) £ 1 | ed
and the engh9tocRBplehifLwilbe qopdusisdthequgh s current Bifipg resistar &diasfoand dhen wpen
the sl ave Rirherdo sheffor examplsheMoleermestiocno Hinakphnriiidigreapmaly this cpsedhiphiclo of a
bus syst endfdwthsennival partsHiZge thesontre] signsgl applicd basause betrspelnartsd2 dan e
circuit, tieylensizal desigtyseethitoedignal wiltbebseddefuirer legchagfdothcoatrel pastsd Znanner
as descri bednabbbeth phioemipsrs 16.Foi theevntddnignelran be heedddde@spiamDCunct i on of
t he sl ave wdiapso25 Woks whith is eppliedat theyxosmeitoraV! sppositd the eefaendchmtdntisl
i nt er f ace( GNDlahdavidch tutbehtdlized tdricRinaple vith asyraple Bidgs fomltsocomuppion Vd.
Conpar ed t® thORY@Ece PBRNtialGND, COM.i s only necessary to provide two control
ports and an enable circuit, for exanple in a suitable enbodi nent, and
addi ti onal Tie &ne8] 8bha@NARME thridReH tha BepaIofRepRtive [pRbtoE QM Ak vied thhe
swi tches ofyigneOMafhli-138 Bf dpdN &MbreURati@hphiHfofifie FE@bIAGHNN Adt sRow &l at i vely
smal | expefig Figure. In addition, the output of the photocoupler 16 in the embodiment shown here

is connected to a pull-up resistor R2.
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Since the position of the switches which interrupt the control I|ine can be
controlled through the bus interface, a naster unit can also perform
addressing or redirecting of addressing of a slave at any tinme. Figure 4
illustrates an exanple of an addressing operation according to one

enbodi mentygf2ol Dg1dtxgenti on from the perspective of phepprasicioqpst which
is connected through a bus line with mslave units according to the

i nvention, which are equi pped with an enable circuit according to Figure 2.
The foll ow ng explanation is applicable to slave units according to the
invention that are eqw pped W|th di fferent circuits (for exanple an enable
circuit 1 ord| n ? g({ Jn addition, he lrlmster unit i.s
connect ed th8p GRHPIGT 16 P! eﬁﬁﬂ%ﬂic e?%gﬁ@d’r?qlﬁe etsrfi‘ COUHA| s@%ns of
sl ave uni (4242 Reisrnihe contrelnoyts 14 and an evafatigp Bt p U Buit Wi at i on
i s carri edowipd ygymisxaenppetealn thegexemple shpwp hetesthe B%)‘Maqj? sePABLeY St em and al |

t he sl ave pusferred for safely deaserseer witl] leegerpgtentiad difderercssilhgpes F@ﬁha'@tl sayise Hee

rel at ed orither elenientdicen Heialso véedvivstendiof the photacoupderdgr asupel! asfotkdrgleaenisi ts; in
whi ch casevlachscaus@bialvaniclddcoeplinfep onit &f altolp@ssible ds conspletell yadi t @galvanic oper ati on
wi |l be usiedouphingtThe ubegf eunrenglimaftinghesiacid pabsi pudl-gpesistbisdnalsé het mast er unit
sends in skentidldor the blavaowiasdcorigsiagi: invermibh. At@vdinglni dilser elrnrattcadbé o t he
bus, whi chigaugasyet hercs Moveven b inSiciofomiwileEi ohjainfeximbleys tHe@ohid wiiith st at e.
Thi's st at g5 GRUTESRE NEee lifitstang itshadle nslYegdrileddsAitiBng The frakdidt6d 1Bhe switch
13a is opeRd 160tarfHAR Rplabhiedy dntiuydl diédlenShvaeh MRE hoREPoRBAS Einction.
readdressed, the naster un|t can as an alternative cause only redirecting
of relays &J@a Dot HA. 1! BffoUlirPis thed AT BTROHh IR Rhent bRt Hee 1 S

om tted, tﬁée )6% JCS %v@len %‘eli s%vﬁn&m{) S cgﬁtﬁ)l'hﬂe ﬁ’ﬂé( ?et%%g eltl e relay OFF

state - faor ) Xt step, step
110, the r‘?ﬁvéf ?‘}S{ a pr ‘} rgs rgrgtprVSﬁl (l%]( et ween t he
control | i3k ‘iﬂ“"HE cpRtf Pb%:qeg ee?f‘ ate hc?r?“’f“ée %ue to the
opened swr{llewcew é%ﬁ@a&?@ul is l?rBC%Ir@ ler 4”§f~ AR to the

enabl e swidddrps@ the flave ynit i a§PI§9~°§0 ng sigaal\jj prRvid %”B‘b%ﬁdif@a“%ﬂ 18l si gnal

set to t hebusimerkissi i ne sowrol sigaalris ppnjier at the snableinpyt Mrheedse fo pantiod| eased f or
addr essi ngignal is present at one of the control ports, or because the switches 13a and 13b are

closed, the release conditions are not fulfilled and the enabling input or the
microcomputer are in the locked state.

When the slave units 2 are equipped with a corresponding enable circuit 10 of a bus
system as shown in Figures 2 and 3 or with a corresponding enable circuit, they can be
dynamically addressed quickly and in a simple manner as described above. Morgover, it
is evident that the addressing function of the slave units 2 does not require any special
structure of the bus interface(s) 11 and that bidirectional bus systems are also supported.

I3



After the master unit has set the control signal to the control line, the
master unit in the enbodi nent shown here initializes the addressing
operation in step 120, in which the variable n, which indicates the current
slave unit to be addressed, and variable i, which is used in this

enbodi nentwoodeverasbne whet her the |ast slave unit REEERIEIOHEEEOR IS in
each case set to one. After that, the master unit sends in step 130 a
broadcast signal through the bus Iine which assigns the address 1 in an
undet erm ned manner to all slaves. However, since only the first slave unit
has been 't,%\'rgﬂ?e o EQtveRbo Er'?\i-fs'?ﬁ'is ?‘ﬂw{ Sl Bt Molcotirdl pofE GPin T he
address 1’en eﬁci thugcuf()?e ) éﬁ rfﬁsﬁig e’en%b%?i Etaé) a iic;nah?alts hverd OCP! ment
waits for. a S OC{ (g@rl }iTe ste% Cgotm?s:ri @ 9en¥i§ g{hotﬂg Jime to
the slave T 718 P:llg pr qoptrolling theswitthes o @ cpptrady Theaventigp Se ey ey y i n
step 150 tFRUGEHNRALCIAEelY il ¥0°8%e just addressed slave which has the
address 1. . The master unit ensures with this status query th t he

addr essi ngiegdhespastionsf the switshesauieh wierrupt thy seutrq] Hae e3nferontientsdy here to
det er ni ne thiRugihthe bug intarfase, gveasiaiiupy cai dsasparformpddisesingrredsedng ee bel ow) .
However, wfdressingqf agdavelabamrtime.ed or realized in another formlater, for
exanpl e after the end of the addressing operation. It is evidently also
possi bl e fFigure hdlusastesan exvintpld of ahetidresdimeopchaion antreding fo drieendlodinentini ts i n
anot her mafitierinvdntion éxanté perbedctiveot the mastegi wiit wigclofs cohected diresgh abus

oper at i on Jine Mfithtrh glav@ahisractsitiing i@ deiivedtion, whidhhee aqldsped seth alcaxide uni t t he
response thtgugdotdie: BUSglrt DETHSBRoWINGRxAIBEMK oh edpplibid @ dl08 shikg Was
successf Ulaecdrliinghd the HRRASAHHAUGE cdliSpd Uit differehiilchits (fotSxaRPRaa A e UNI T
havi ng the;addi®ssodkild'® Figgthryiction to set its relay to the ON status, in
which the swtch 13a 1's closed and the control signal thus can be passed on
et agai n 1§ aRfAE it ﬁéimﬁgffﬂfﬁaﬁéf%?ﬂgﬁ%rﬁﬁ% ROt e fier
s~ on ¢ e e Rl u o plliee e e SRR G oy e
state) ” AGr TRk T i éysgfgaagf gk he playe LS e
next sl av@igigssed Alamativegdrpatine gnsration ?rgg atgh ,Elpf enapia RV uni ts t o
be addr esd@8UMgEIDS BEEAV NS BSWNCIhTase & pyitaplanedifed Torgpbthedlptralsd necessary
t o addr esfddigpsipgoneraiogydHieassd - for exanple during a readdressing
procedure - step 180 is adjusted accordingly so that n successive nunerical
sequences Atrtke bepirapingefl theaddi¢ssimg operotitisthe mestarhysitenslgin siemi0lshown here it

i s det er mibnedcash atessage trdddaesmds cainacted torthe bus; enchraviee therstavapsitielo has
been r eceiswdidh theirtrbleys lepbaOER switeaThis stateeroyreépradetiofthe stete shdven m Figwe 2st ep

200) . Var iiabihtchithe swittkdelBafiospenhiFa qaamplesehenihdieliublsslaveangsmabeisigw t h each
unsuccess fredddsdsaddyithe Ghetey uhif i SAnERGmaiv dabie: @llyedirbaind of idlaya o€ or r ect

answer i s ja@¢RIuMahvE @nftd)en Sdrid SfbaEM, thisRepMabmaRbgfol etampieivh@gai n to 1
(step 180). As an alternative, the master unit determ nes the nunber m of

the slave units prior to the beginning of the addressing operation and
stops the addressing when n = m Instead of this, a manual intervention by
the user is also possible, so that the user initiates or ends the

addr essi ng operation.
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Wien all the slave units to be addressed have been addressed, the naster
unit receives the control signal fromthe control line (step 210). The
addressing operation is thus finished. Figure 5 shows the described
addressing operation as it refers to Figure 4 fromthe perspective of a

sl ave uni ty@eePi/dimgato the invention. In the enbodipentpshowosbey e, the
slave unit exam nes continuously in step 300 whether the conditions for the
enabl ed state are present, which is to say whether a signal has been input
to one control port, and whether the interruptable switch of its control

line is in the open state. This.,can b bserved for. exanpl.e. w.t.h suitable
sof tvar e. DRIy TS a ARgY sase o e e B e X cxpppleaRar il i ¢ ci
shown in BPYEP¥:-2  can be used to apply voltage, for exanple at an enabl e

i nput of an evaluation circuit when the conditions have been net. For
exanpl e, fmBeags) sigp: pep | £, thamesteramitde this smbodinent applics diiect veltagehe

condi t i oneveapihg chpiroldgignd pacfetenedrotentinl GtyDs néichinpipelighduede thsn. 1 n an
al t er nat i veeredisvdchrefthe sleveusit enlp tathi firss glave v Due do Be snabloswijchvien an

addr essi nghis figmalvd wnipis egtrthisappliddeobus signelesef tadhe OFF ppsitiprsofibe wlayi ned t hat
al | the cadmalsthiednsvhivhvieisheeased trfadddessdihg. t he sl ave unit is in the enabled or
addressable state which is indicated in Figure 5 as addressing = ON (see
step 310) Afibhei mistordeh 6aSic0 theodindllsignal B doattoldine] the nssr udsinlthng as the
sl ave uni temibddiment $HoSvndHerd Bitialik® thd AMeeskinl bp@itidnlig s@pNL0,0h waichithe sl ave

uni t accephgafIfg, WAtk RARARE HRLUALAN BRE uAfi th B QIIRSsdd! addOfarig@ TRICH B 2
menory ( Stensindfl eABGiMERN to defirrhifle WiRthe 1€ 181 @XR UMY vhasWilldese@3€tn NOt only
to br Oadc%ﬁéh OES§2UEGne, RUEr Bt thelifashE 3R IS tH $&CI R 9acfc£'§t§i gdress unt : !
the addr © ol éh &g%rél\fir'lef frioh s;] n?[t"heea e {rﬁanafn’ SRR FRthet %o Fél eg.d during
the deact iiyatron ob. a staﬁe u@% aB | nq% lbg ne assl goed. Ot her

enbodi nmen Q‘Yeﬁ’ﬁﬁ’ Ce® %’8?’ gZ{;ﬁ V(j%m Y lae&g_r Vi ?053 O w?'uf Y one

addr ess i $NEtEH acPeRE UG 2 eSS s 88U dower failure or when the power is
turned off, so that an address does_not need to be newy. assigned in this
case. The Allgidhal.dhempsierug, ia thip §18b?‘BP’P‘HéN%§§?fé‘rShBHiPF?'g\4 of ta’erdﬁs?epdﬁ()) t he

sl ave uni 80 4b Soeivhenpugh timeito thestava anit [g/acsept thyeddicanbederedt dars astafgs sages on

t he bus arsgewdn step A5@duorgidhebustineto thedust eddrpssedislpveswliglehas the address 1.

The master unit ensures with this status query that the addressing was successful. In
addition, it uses the status query here to determine whether other slave units are still to be
addressed (see below). However, this step can be omitted or realized in another form later,
for example after the end of the addressing operation. It is evidently also possible for the
master unit to determine the number of the slave units in another manner, for example
before the beginning of the addressing operation.
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If for exanple a status query whether the addressing was successful is
directed to the slave unit, it answers accordingly (steps 340 and 350).
Upon the receipt at the bus interface of a correspondi ng signal which is
directed to the slave unit, the slave unit reverses the switch, which
resul ts i iwOm®1eMakted status and | eads to a transitPOIVEPRO /@808 ocked
state indicated in Figure 5 as addressing OFF (steps 320 and 330). The
slave unit is not addressable in this state. However, the slave unit can be
reset to the enabled state at any point in time, wherein both of the

condi ti onslfm%q«ab%@qnﬁ Paceﬁe@hlomge Qacﬁesfs el 2t theediofisd Mt Sh ARAAS HpBO O
t he |nvent( ol g

R s%ée i, 1 Y RroBEE AL BLdnd B thd'e
| nvention,; g ) Eﬁ a 1%& Eggc%ﬁggﬁ 9%?ﬁ8tﬁ£@hﬂ£¥ﬁ@ﬂ on can
be used fdf ﬂ ga i ons
and for ve‘ﬁli"F ’tes htd?f 'FS 0S¢ dt }eSI emz{:
advantage&ﬁ?mﬁﬁ n QSQYSWH h‘ dQVéS H’ ﬁ %Wﬁdlng
defined f aiailethe fitsé plave ul %’ihés WhHitaRAL Gve E’E"E’)lﬂ? tﬁﬁe VO 1 oni cs

that can B¥ed ‘W@hKEﬁWﬂNHéE@ﬁhently of each other. However, the invention
can be al so used for any other applications. CLAIMS 1. Dynan1ca||y
addr essabl Aftesithatethe miastey @)it repentpihic spergtionsfobeashiofthermesicave paifs (see step

180) for as long until all of the slave units to be addressed have been addressed one after

another. Should it be necessary to address not only sequentially - for example during a
readdressing procedure - step 180 is adjusted accordingly so that n successive numerical
sequences are accepted one afier another.

In the embodiment shown here it is determined that no unaddressed slave units remain
when no answer has been received to the repeated status query (namely twice here, see
step 200). Variable i is used for this purpose, which is incremented with each
unsuccessful status query in step 190. On the other hand, if a correct answer is received to
the status query, the variable i is set again to 1 (step 180). As an alternative, the master
unit determines the number m of the slave units prior to the beginning of the addressing
operation and stops the addressing when n = m. [nstead of this, a manual intervention by
the user is also possible, so that the user initiates or ends the addressing operation.

When all the slave units to be addressed have been addressed, the master unit receives the
control signal from the control line (step 210). The addressing operation is thus finished.
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an enable circuit (10) having a switch (13a); two control ports (12),
whi ch are connected through the switch (13a) of the enable switch (10);
wherein the enable circuit (10) is designed to enable the slave unit (2)
for the assignment of an address with addressing signal provided at the bus
i nterface WQDDIbMI3268hen a control signal is provi deRCEHEPRNG/E50he control
ports (I) and when the switch (13a) of the enable circuit (10) is opened,
wherein the enable circuit (10) is designed to otherw se prevent the slave
unit (2) from being assigned an address and wherein the slave unit

(2) is de%ﬁ@ﬂ@@sﬁ&wﬁh@ﬁ@sahh&i sitdsGRg 6 a)onda%@ﬁ@féma ré4 GoRShOg si gnal
that is prgﬁb pgggﬂémtﬁgoﬂ] % %’u hgnal on the bus interface (11)
to th r

and direc ess si gn assi gne to the slave un|t (2). 2. The
g%gglmecgl/v:l%{ &addrt%zsabhﬁ) own Vere ne' F;[]%‘;e%)ngaccor gsl co%{m%oué a}n step U\,@v%e 'egs;[ 23 of
the sl ave P B %a‘a S@é’é’v ﬁg E bI e
circuit (1)U EHRESORY %H:t an wéf wﬂé%@%rrlp@h e\WTE OBFS%PB" ®ports

(12) the COBRY plte- l ﬁ%ﬂ bq @’S?@E foy ggamplg withsuitahs, 1 284 ‘i"ré%%"&b? e slave
unit (2) dewbra fytdefosesample f}@rswtch\ﬁlwrémrﬁg%Zéﬁa@P éseéutp aoply veliaee,
conpri ses ferexemalenien enebls inpul af an gvalnefioarsireviawhen tha penditiong havepren éisth t he
state of tHeeecxamaiié.dhd ewalimtion diycuitepe detsrroine tiserdsenceaf therronditions gmaly i s
provi ded dty reaséingihe status dotingtheesatd @)erataomd nvanel timativeheamtmdinat, ok 3kye of t he
enabl e ci nmitiekarih@) its sato palyeshcaranckdeedng dgd istpeesentrat tHedbue uadrii@e. on as to
whet her the slave unit (2) is released for or |locked to addressing is
det er m nedf fep@ieinngdahattali@hSdontiRiont hivkdeaniilRd] Mpukvd dd) is in the

enabled or addressable state which is indicated in Figure 5 as addressing = ON (see step

310). When an addressing signal is applied at the bus, as long as the slave unit is in this

state, the slave unit or the control of the slave unit accepts the corresponding address and

stores it for example in a memory (steps 360 and 370). In future, the slave unit will react

not only to broadcast messages, but also to messages directed to this address until the

address is overwritten. In an embodiment, the address is deleted during the deactivation

of a slave unit and it must be newly assigned. Other embodiments include for example a

voltage-buffered memory in which one address is stored also in case of a power failure or

when the power is turned off, so that an address does not need to be newly assigned in

this case. The same is applicable also to the master unit.

In addition, the slave unit also obtains - independently of the enabled state - messages on
the bus and acts in accordance with the received message.
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WO 2011/ 012262PCT/ EP2010/ 004508 4. The dynam cal ly addressabl e sl ave unit
(2) according to claim3, wherein the enable input (14) is galvanically
separated fromthe control ports (12). 5. The dynam cally addressable
slave unit (2) according to claim3 or 4, wherein the evaluation circuit is
a m croconynalgienized. The dynam cal |y addressabl e spaygpganid/od43hg accor di ng
to claim3 through 5, wherein the enable circuit (10) is designed in such a
way that a control signal applied at one of the control input (12) is

applied with an opened switch (13a) also at the enable input (14) of the
eval uati on gi rcul

t., b t wit I .SW.tch Y 1 The i cal l
addr essabl & %P5 lﬁ f isté&u(Sn %elg&]g%iﬂg %@Fﬁiﬂ’%w‘g%gﬁuﬁée%%rﬁg% éi o |Zcr;[fjd @ﬁg??lnrs]amvﬁ iac hy
izdequi pg;ag V\%:UP ”f%_WtS S( 2)‘?“ td' PHEHs I _5))‘ 78.\/\,;1I'he qyngm' ﬁal ly I
addr essabl e sl ave uni according to claim 7, rein pot ntr
i nputs ( 12‘3}130(%6 ?esglste'«zitﬂilwlsympﬁ%@g}f%tceaespﬁn@n%Slg?alt“ﬁ%&daélr?%?detgg%f‘c e (11).

S

ave unit, the slave unit reverses the switch, which results in the enabled status and leads
to a transition into the locked state indicated in Figure 5 as addressing OFF (steps 320
and 330). The slave unit is not addressable in this state. However, the slave unit can be
reset to the enabled state at any point in time, wherein both of the conditions required for
enabling are fulfilled.

_ Slave units according to the invention, bus system provided with slave units according to
the invention, as well as the addressing method according to the invention can be used for
example for climate control systems, clean room applications and for ventilation control
systems. The invention is particularly advantageous when it is applied to slave units of a
bus system including defined fans and ventilators which are provided with control
electronics that can be controlled independently of each other. However, the invention
can be also used for any other applications.
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9. Master unit (1) for use with one or nore dynam cally addressabl e sl ave

units (2) according to one of the claim1l through 8, conprising a
control port, which is designed to be connected through a control line with
one of both control inputs (12) of one of the slave units (2); and a

bus i nter fgpoeofibla2ephi ch is designed to be connect epCt/aprougmsois |1 ne
(3) with the bus interface (11) of one of the slave units (2);

wherein the master unit (1) is designed to assign to the slave units (2)
one address after another, so that it provides at the control input (12) a
control sicgﬂ\ﬂMgnd alternately an addressing signal for assignnent of an
address to—one of the slave units (2), and provides a swtching signal
directed to the address that is assigned at the end. 10. The nmaster unit
(1) according to claim9, which is desjgned to provide between an
addressingd-si g “a@%w&awsls ?ﬁlﬁv%?‘ﬂh@ﬁ Cﬁméfﬂélpg signal at the bus

interface (11) 2bwhinsifacs(1ldi rected to the address that is assigned at the
end. an enable circuit (10) having a switch (13a);

two control ports (12), which are connected through the switch (13a) of the enable
switch (10); '

wherein the enable circuit (10) is designed to enable the slave unit (2) for the
assignment of an address with addressing signal provided at the bus interface (11) only
when a control signal is provided at one of the control ports (1) and when the switch
(13a) of the enable circuit (10) is opened,

wherein the enable circuit (10) is designed to otherwise prevent the slave unit (2)
from being assigned an address; and

wherein the slave unit (2) is designed to close the switch (13a) depending on a
closing signal that is provided depending on a switching signal on the bus interface (11)
and directed to the address signal assigned to the slave unit (2).

2. The dynamically addressable slave unit (2) according to claim 1, wherein the
enable switch (10) comprises a switch arrangement enabling the releasing of the slave
unit (2) for the assignment of an address through the enable circuit (10) independently,
regardless of on which of both control ports (12) the control signal is received.

3. The dynamically addressable slave unit (2) according to claim 1 or 2, wherein the
enable circuit (1) comprises an evaluation circuit having an enable input (14), wherein the
state of the enable input (14) depends on whether a control signal is provided at one of
control ports (12), and whether the switch (13a) of the enable circuit (10) is opened or
closed, and wherein the evaluation as to whether the slave unit (2) is released for or
locked to addressing is determined depending on the state of the enable input (14).
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11. The master unit (1) according to claim9 or 10, wherein the addressing
signal is a broadcast nessage that is directed to all slave unit (2) of the
bus system 12. The master unit (1) according clains 9 through Il, wherein
DC voltage is applied as the control signal until the l|ast slave unit to be
addr essed Wasigpmaddr essed and its switch (13a) hapchgenoimysisegd. 13.
The master unit (1) according to one of the clains 9 through 12, wherein
the master unit (1) ends the addressing operation when no unaddressed sl ave
unit (2) is found during the search query 14. Met hod for dynanic

addr essi ng, of ave unit one of th hr ough 8,
conpri si ngzl Sﬂ%ﬁ%ﬁ} B é\gd% szﬁ%ﬁa i (?) FRPISUEHC § E}ﬁ herﬁlﬁ |ﬂ§ (1) at one
control | isHabliHR aPﬁﬂ ?W?mf J’““fvfﬁ T @oHRC5dct i ve control ports
t hr ough the slave unlts endi ng _an addreSS|ng signal through the
master unit (1)Thegnamical ‘b’ﬁ%ﬁsw ﬁﬁl‘@rlﬁ%ts@} gepingde clatp 30p fenhesinghcy e
units (2), m@hﬁ@%@ﬂﬁm§1$aﬁ@mvgwmpﬂgt is connected with the bus interfaces
(11) of the slave units (2); wherein after the addressing signal has
been sent,6.a swWi hedhhmgicsﬁl)garhﬂresbéalsﬁm\te unit (Ahacaddingds clafia B thvasgtagsi gned in a
previ ous swiepeibyhet dnebleritwt (10Mistdefithedoin stidhen Wasthhi neon€id) signal applied at

one of the control input (12) is applied with an opened switch (13a) also at the enable

input (14) of the evaluation circuit, but not with a closed switch (13a).

7. The dynamically addressable slave unit (2) according to one of the preceding
claims, which is equipped with two or more interfaces (11).

8. The dynamically addressable slave unit (2) according to claim 7, wherein both
control inputs (12) are respectively integrated in one of the bus interfaces (11).

9. Master unit (1) for use with one or more dynamically addressable slave units (2)
according to one of the claim 1 through 8, comprising

a control port, which is designed to be connected through a control line with one
of both control inputs (12) of one of the slave units (2); and

a bus interface (11), which is designed to be connected through a bus line (3) with
the bus interface (11) of one of the slave units (2); ‘

wherein the master unit (1) is designed to assign to the slave units (2) one address
after another, so that it provides at the control input (12) a control signal and alternately
an addressing signal for assignment of an address to one of the slave units (2), and
provides a switching signal directed to the address that is assigned at the end.

10.  The master unit (1) according to claim 9, which is designed to provide between an
addressing signal and a switching signal a query signal at the bus interface (11), which is
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and wherein both |last steps are repeated until the last slave unit (2) to
be addressed has been addressed. 15. The nmethod according to claim 14,
conprising a query signal which is provided through the nmaster unit (1) on
the bus line (3) between an addressing signal and a sw tching signal,

wher ei n t ReoapsiAept of the address that was assi gnegrpboftonm4esog is

confirmed through the query signal.

directed to the address that is assigned at the end.

11.  The master unit (1} according to claim 9 or 10, wherein the addressing signal is a
broadcast message that is directed to all slave unit (2) of the bus system.

12.  The master unit (1) according claims 9 through 11, wherein DC voltage is applied
as the control signal until the last slave unit to be addressed has been addressed and its
switch (13a) has been reversed.

13.  The master unit (1) according to one of the claims 9 through 12, wherein the
master unit (1) ends the addressing operation when no unaddressed slave unit (2) is found
during the search query.

14.  Method for dynamic addressing of slave units (2} according to one of the claims 1
through 8, comprising

providing a control signal through a master unit (1) at one control line which is
continuously looped via the respective contro! ports through the slave units (2);

sending an addressing signal through the master unit (1), which assigns an address
to one of the released slave units (2), on one bus line (3) that is connected with the bus
interfaces (11) of the slave units (2);

wherein afier the addressing signal has been sent, a switching signal is sent to an
address that was assigned in a previous step by the master unit (1) on the bus line (3);

and wherein both last steps are repeated until the last slave unit (2) to be
addressed has been addressed.

15.  The method according to claim 14, comprising a query signal which is provided
through the master unit (1) on the bus line (3) between an addressing signal
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and a switching signal, wherein the assignment of the address that was assigned at the
end is confirmed through the query signal.
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