Speci fication of Patent of Invention for "SYSTEM AND METHOD OF

COVMUNI CATI ON FOR ELECTRONI C APPARATUSES". The present invention refers to
a syst emwoapabizeoief al | owi ng comuni cati on between a plparar2040/006152
functional nodul es of an electronic apparatus, immune to a potenti al
failure event of the electric energy power source in which said electronic
apparatus is connected to, in order to!avoid damage to the internal
conponent s conprised by these functional nodul es. The present invention
also refers to a nmethod of communication between a plurality of functional
nodul es of an el ectronic apparatus, which avoids damage to the internal
conponent s conpri sedSgaifichiseof Bateht oflaventiod fbresSYSTEMARDAMETHODa f ai |l ure

of the electyr r i j i r.Qnj paratus is
connect ed tg’.lJ %@%&ﬁ@ﬂFbﬁEﬁ%&¥E@ET&E§&Hqgswom Cc appar atuses
such as, for exanpl efheCpRIsERDirRaHtIGHTRSrA RS ahoyterapRhp N6 &, alldadrmpl |y
conprise a plurality of electrical/electro nechani cal ds, and sensors,
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Moni toring, handli R&, and controlling the magni tudes capture y the sensors
and the dri seurse ipNéichneaid gleqtionits apRAralYE nacPNeERE tadn Giiderdp &yokont r ol

unit, such ?iﬁmac\ggi (9ﬁ%ﬁﬂ@i‘ﬁrﬂlcbﬁfgoﬂén@cﬁéﬁ%@&% Wseﬁﬂﬁ&%rnam%gulég cording to

the specific an gar cular characteri cs of each apparatus. Normally,
said control unit shithd preaéstonpentincaleprafersdoi nmethad of erredtpisalian boar d

desi gned ex¢l usi i fi cal . jth. F
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tests established .in, standards .determ.ned by national and/or. i nat i onal
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represents fehetenictdppatatisisitohagctetieo.| aunch of a product on the market.
DESCRIPTION OF THE STATE OF THE ART
Electronic apparatuses such as, for example, cooling equipment

15 and home appliances, normally comprise a' plurality of electrical/electro-
mechanical loads and sensors, which are controlled according to a suitable
logical sequence so that the apparatus executes the functions according to
its design specifications.

Monitoring, handling and controlling the magnitudes captured by

20 the sensors and the drive of the various loads is normally carried out by é
control unit, such as a microcontroller or microprocessor, programmed ac-
cording to the specific and particular characteristics of each apparatus.

Normally, said control unit should also be encompassed in a
main electronic board designed exclusively and specifically to operate cor-

25  rectly therewith. For this reason, high costs and a long time to develop the
apparatus are required, even more so bearing in mind that it has to be ap-
proved in the tests established in standards determined by national and/or
international agencies in charge of the safety of apparatuses and users,
which generally represents the critical path for the launch of a product on the

30  market.

Additionally, any changes or functional improvements needed in

more advanced versions or subsequent generations of the apparatus, or



Addi tionally, any changes or functional inprovenents needed in nore
advanced versions or subsequent generations of the apparatus, orwhen new
funct i onswoensco®sor | oads are added thereto, again tiwerariomdodisti onal
costs will be needed to carry out the changes required in the control unit
and/or in the main electronic board. Further, the apparatus will have to be
re-eval uated by the agencies in chargezof product and user safety, which
again requires additional cost, since it will undergo fresh tests.

Addi tionally, the manufacturing process and adjustnent/tuning routines for
t he apparatus wll also require major adaptations which involve high costs.
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and el ect r onihe cepfalr @itsrogeadsh a significant manner. Accordingly, the costs and
15 development time/tests relating to the improvements and functional altera-
tions to the apparatus can be reduced, besides dispensing with the need to
submit the apparatus to new safety tests when a load or sensor is added.
However, if there is any unexpected electrical failure in the sys-
tem described in document WO 2005/106359, such as, for example, a bad
20  contact or continuity interruption, it may cause a surge in its functional mod-
ules and, thus, important system components such as the control unit, sen-
~sors and/or loads may be permanently damaged, causing irreparable dam-
age to the apparatus and major prejudice to the user.
Therefore, there is not yet known a system that has the modular-
25 ity and expandability capacity allied with the capacity of immunity to electrical
failures as may occur in the systém.
OBJECTIVES OF THE INVENTION
Therefore, it is a first objective of this invention to provide a sys-

tem to monitor and control multiple sensors and electronic apparatus loads,
30  which has modularity and expandability capacity, and that is also immune to
electrical failures (eg. surges) as may occur in the system.

It is a second objective of this invention to provide a system, im-



which has nodul arity and expandability capacity, and that is aI SO i mmune to
electrical failures (eg. surges) as may occur in the system I s _a second

obj ect i veV82 IMPYBvention to provide a system i mmnePFEB/Bﬁ‘&?]é)FPP?]QF

el ectrical failures (eg. surges) as may occur, which is ca pable of
nonitoring and controlling nmultiple sen%ors and el ectroni ¢ apparatus | oads,
and which al so has nodul arity and expandability, so as to dispense with the
need to submt the apparatus to fresh tests established in standards
determ ned by the agencies in charge of product safety, when the product is

altered or inproved, so as to reduce tine, costs and significantly sinplify
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el ectri cal fallures (eg. surges) occur, which is caF
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conmuni cati on of a plurality of functional nodules of an electronic appara
tus to each 6tatier newrarkin feENRsesdearhgEnner: sh@sitacapblgithe sreyiienes

conpri sed byhrﬁ&grfag‘loﬁ%ﬂfrté &@Iesou h&Ss lﬂoﬁmﬁﬂgﬁﬂéhgf%%tr rg# Hiafus( 68

surges) int ctric po I n whic I C apparatus S
connect ed t otheBsyusEm BESCHRIoPTI lmIdGIGSch-IEla PNENT| BRWOHea$ wedtas toerahl®, third

and/ or f%rt %eoﬁérﬁgltdr\fcﬁﬁl c?ofntrtopgf tJhQ %@Htﬁa logics by the external network.

It is a fourth objective of this invention to provide a system that is
immune to potential electrical failures (eg. surges) as may occur, which is
capable of monitoring and controlling multiple sensors and loads of electronic
apparatuses, and which afso périnits the addition of sensors and loads or

20 functional modifications in a simple and easy manner, in order to permit the
product to evolve rapidly with relatively reduced costs.

It is a fifth objective of the present invention to provide a method
of communication of a plurality of functional modules of an electronic appara-
tus to each other, which prevents damage to the internal components com-

25 prised by these fuﬁctional modules in the event of a failure (eg. surges) in the
electric power source in which said electronic apparatus is connected to.
BRIEF DESCRIPTION OF THE INVENTION

The first, second, third and/or fourth objectives of the invention

are achieved by providing a communication system for electronic appara-

30 tuses that comprises:
- functional modules, at least one functional module having a
processing unit, at least one fiinctional module having a controllable device



are achi eved by providing a comruni cati on system for el ectronic apparatuses

that conprises: - functional nodules, at |east one functional nodul e having
a processwogotlmizboisat | east one functional nodul e havi ngca/srantoroodisabl e
devi ceby the processing unit; - at |east one eieciric energy power supply

(source) arranged to provide al ter nat| gg voltage to the functional nodul es
at a predeterm ned fre quency; - st one power bus arranged to

el ectrically associate an el ectri c energy power supply to the functional
nodul es; - at |east one conmuni cation bus arranged to operatively associ
ate the functional nodules in parallel to each other; and - frequency
filters di sposiba PrReeseias Uite el ectric energy power suppl y and the

functi onal nodul es, tQteIefaFF&'i’fQ%&r o ddef @/ ?5’\!\/5'193 ejr&{)' atplleaég% tt(;l ng

(all owi ng) the passage on requenc orrpo ic signal
greater t harprDVlée @lteriating velrtﬁgegiyo theignctionplphyduies eagqoréd@queinecy fre- the
processi ng ﬁm‘lng arranged to provide at | east one com munication
signal to t ni cati on bus, the conmunication signal being capable of

permtti kg oper ative- ianu@samhieommér IbthEafrangéd to &lectivhlly essbciateaam ot her,
t he communic

on_si conprisjn I|t of sets of high fre quency
pul ses, the eﬂecdﬂcep M(Qﬁ\‘,"ﬁrf)‘ﬂﬁ b@@e}wgd'ﬁp? %0 repeat at a pre
determ ned repetitionaf lé@élttﬁiécc\bmmtlﬁlcét‘ﬂﬁﬁmst arpahdeoe@UpReativeR 4@ oci-
substanti al gﬁ@"r' eat er than the frequency of the voltage provided by the

el ectric en SiRe orgyumdyles%@ﬁrag@tto&pclhpg}e f#¥quency pul ses bei ng

arranged to form (shapahuéity Mfps rH?édo@@d Rehisert Hel eeem&dém%%o%rl east one
bit of a communi cation prot ocoI Therefore, the system of resent

i nvent i o9 cavpelRskthefunciional madulgs: e fresuRnenEiter heing canaulaaafd@erdru ven as
wel | as the rﬂ {Jll%@?neegé§édlg%cé\%|{{%¢ fr%ageﬁéfeor%gvé?né’?ﬁé i ’éﬂ é?%c)tﬁé‘e program

(software), arrying out "a ne roj ect
i npl enent m%lgﬂﬁlgmrtbmtl‘@e@e@tocBherqumognenallippmsolmgedfequ@ecyjroduct or

apparatus. Said syst i &Eé@ssﬁ{bagﬁi?ﬁeﬁwaearranged to provide at least one com-

munication signal to the communication bus, the communication signal being

15 capable of permitting operative interaction of the functional modules to each

other, the communication signal comprising a plurality of sets of high fre-

guency pulses, the high frequency pulses being arranged to repeat at a pre-

determined repetition frequency, the repetition frequency being substantially

greater than the frequency of the voltage provided by the electric energy

20 power supply, each set of high frequency pulses being arranged to form

(shape) an information pulse corresponding to at least one bit of a communi-
cation protocol.

Therefore, the system of the present invention can expand, re-

duce and alter both the number of loads driven as well as the number of sen-

25 sors installed and also the working of the program (software), without the

need for carrying out a new project and/or implement significant changes to

the original design of the product or apparatus. Said system also enables the

connection of a functional module of the interface kind capable of allowing

the interaction of the apparatus with an external network, such as, for exam-

30 ple, the Internet, for monitoring, maintenance and control. These characteris-

tics make the invention a solution that has important advantages such as

considerable reduction in time and cost when new models and more ad-



connection of a functional nodule of the interface kind capable of allow ng
the interaction of the apparatus with an external network, such as, for
exanpi e, wbeolonitsesiget, for nonitoring, maintenance and eemiBR2b10/006USSE
characteris tics make the invention a solution that has inportant

advant ages such as consi derable reduction in tinme and cost when new nodel s
and nore advanced versions of the sang product are | aunched, since it wll
not be neces sary for it to undergo fresh approval tests concerning the
safety and reliability requirenents. The fifth objective of the present
invention is achieved through a nethod of conmunication for electronic

appar at usesyarided \@lrsi6itg 6fthe samRairadiic! ard RiuRBhdd, @ircdetwilirod bk waesd-onal
nodul es el ectri _cal {%‘éﬁa sociated to each other by nmeans of a si ngtl e power

bus, the poWe¥ Ut Qfreh APRYQValesis senesraing dhe salgly andwliabiblyener gy
power suppl pquirgfefitsect ri ¢ energy power supply being arranged to provide
alternating voltage to the functional nodules at a predeterm ned frequency,
t he met hod bei ng chdhgdifterobieclive\of demprasentigventionfislachigved throegs a | )

associ ate t i : [ . ns of a
single c%rrmﬁfra?iﬂf:ﬂqﬁ{c)%&@ﬁg?l Il %r?c?w gﬁfg %ﬂedﬁ%f‘?ﬁq@?eﬁefcgﬁﬁ?%ﬁggﬁcy pul ses
to the commivsi keing ariovided whthclunctipehtmerules pleetlicbliy assmibtee detdachon

frequency, i L : n ei ni.all reater than the
el ectric ené&‘%{/‘b gr?m%rngsoggpg'@%@?’(v%%& r@%ﬁé\hj{giwﬁ %'5‘5 g)/ercgrhcgﬁy EREhi gh
frequency pablseistoparoelediid energy ppwer supdly thetetedtdc Eoengy (napaupplypl ural ity
of informatjon pul ses; .iv) arr e t-he infor ion pulses forned in step
iii into sePENPSERERY (Q I‘?%ﬁ}'é%e gl?%ﬂﬁtfﬂ%ngtgﬁ(fa%@? MP”%!HHC’@@@ Bt fer the
passagel®f preegteemnedciestiueney)tife elethdte beibgToHalREerizeabySddmsisingineh are

| ower or equal to the electric energy power supply volt age frequency.

BRI EF DESCRFOa?Y"m $#PSTHE DRAW NGS The present invention will now be

described in greaten) a®iodiate the functional modules operatively to each other by
means of a single communication bué;
ii) provide a plurality of high frequency pulses to the communica-
15 tion bus which repeat at a predetermined repetition frequency, the repetition
frequency being substantially greater than the electric energy pbwer supply
voltage frequency;
iii) arrange the high frequency pulses provided in step ii into sets
to form (shape) a plurality of information pulses;
20 iv) arrange the information pulses formed in step iii into sets to
form (shape) a communication signal; and
v) filter the passage of frequency components of the communica-
tion signal which are lower or equal to the electric energy power supply volt-
age frequency.
25 BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in greater detail

based on the drawings:
figure 1 — illustrates a block diagram of the communication sys-
tem for electronic apparatuses of the present invention;
30 figure 2 ~ illustrates a simplified electrical scheme of the commu-
nication system for electronic apparatuses of the present invention;
figure 3 — illustrates a ‘graph of a communication signal between



based on the drawings: figure 1 - illustrates a bl ock diagram of the
communi cation sys temfor electronic apparatuses of the %r esent invention;
figure 2 v_voizp}%épq 18tes a sinmplified electrical scheme of CTRRALYWMANISA cation
system for el ectroni c apparatuses of the present invention; figure 3 -
illustrates a graph of a communicati on éi gnal betweent he functional nodul es

conprised by the systemillustrated inTtigures 1 and 2, highlighting its

hi gh frequency pul ses; and figure 4 - illustrates a graph of a

conmuni cati on signal between the functional nodul es conprised by the system
illustrated in figures 1 and 2, ghlighting just the envel ope formed by
the high fretjg@dHestioal Hegulps pe@prl@@cbay sfyisgqm diugtrategTafigwEes DEr. PTI ON' QF

THE DRAW N @hﬁ% i ni cation systemfor electronic
appar at usesc,B? rﬁﬁﬂl‘ﬁﬁdoﬂr\h/ag Ilnlgglﬁcg% ogj ect of the present invention, is
il lustrated schemat i digltey4 r—nlldat@ltEfSea Qralc$abfda sygnamicatinpsignas betwelenr al i ty of

functi onal | n,.at f I onal ule 1, 2,
54 has a prBduidiche! feaites ot bhuY o/ SR BEg IR ISV ERG T odu o
1, 2, 3, & haighightiogtjusilth@bheclolee formed by the Wyhcihequensy ptisesillustraiedsor 6 or
a Ioad 7 prow ded th a predeterm ned inpedance. The processing unit 5
preferably cgrfkgi 5‘?? of a program nmable m crocontroller or m croprocessor

capabl e of cDEﬂ‘Aﬂ.EMSﬂRIPE&SN omeEQDRAwlN@JQﬁNd@F TEEGNVENTION ch can be
di sposed i n any funcb, | onal no 1, 4 Preferably, the system

conprises a pluralit h&fc‘&“?ﬁ‘é‘@@%’i‘% SM%‘PFE fay 3‘@8“%%@%’?@%%% fkiRes 6, 7.
Addi tional I ymehher §M§Ita¢1€b§)' ®8 e@PHPfHeS@r%s@fﬂ iRV&tioh! & MQFAYY BEYERhatRuUPP! Y
(source) 8 arranged provi de alternating voltage to the functional

nodul es 10 2cally, mﬂgtarte 1a predet ernined frequency. Nornally, the frequency of
the signal of this supp t&g@ [ 0 3 dependi ng
on the installation si teg%%{%h r}égtgrag@up‘ﬁﬁ%faﬂmé%ﬂ@&!)%s y dt her
frequency vafueBerein ahlegsiomgeiuncionahgredulede, Z;a'h %bams@mcaspeqmgnmltr@ on the

lo Additionally, at least one functional module 1, 2, 3, 4 has a controllable de-

vice 6, 7 which consists of a sensor 6 or a load 7 provided with a predeter-

15 mined impedance. The processing unit 5 preferably consists of a program-
mable microcontroller or microprocessor capable of controlling at least one
controllable device 6, 7, which can be disposed in any functional module 1, 2,
3, 4. Preferably, the system comprises a plurality of processing units 5 and
controllable devices 6, 7.

20 Additionally, the system also comprises an electric energy power
supply (source) 8 arranged to provide alternating voltage to the functional
modules 1, 2, 3, 4 at a predetermined frequency. Normally, the frequency of
the signal of this supply voltage varies between 50 Hz and 60 Hz, depending
on the installation site of the electronic equipment. Obviously, other fre-

25 quency values in this order of magnitude can be used, depending on the lo-
cal installation conditions and the application of the equipment.

The functional modules 1, 2, 3, 4 are associated electrically to
each other by means of at least one power bus 9, 10 which, in turn, is ar-
range to electrically associate the electric energy power supply 8 to the func-

30 tional modules 1, 2, 3, 4. Thus, the power bus 9, 10 is responsible for con-
ducting the electrical current of the electric energy power supply 8 to the
functional modules 1, 2, 3, 4. The power bus 9,10 comprises a phase con-



cal installation conditions and the application of the equipnent. The
functional nodules 1, 2, 3, 4 are associated electrically to each other by
means of wD bmasboi®ne power bus 9, 10 which, in turn, i PCABR2OMYOILSO
electrically associate the electric energy power supply 8 to the functional
nodules 1, 2, 3, 4. Thus, the power bus 9, 10 is responsible for con
ducting the electrical current of the @l ectric energy power supply 8 to the
functional nmodules 1, 2, 3, 4. The power bus 9, 0 conprises a phase
conductor 9 and a reference conductor 10. Preferably, the system conprises
a single power bus 9, 10, so as to reduce costs and optimze its

per f or mance,queRs iodgsd airgferéricei dmgxdaadr flaciFréfepdbly)ghé Rgstenpianmigesta on of
addi ti onal functional npdul es andabi | it i t.1 opal I% t he functional
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of a Comm”'&%He@%lrﬁblﬁylﬁé’an&@aélﬁétﬁd@glﬂg lﬁﬁleﬁ%rﬁé’tldi’ﬁéfrﬂddlt@nalamﬁbﬂcﬂal
associ ation the functional nodul to each other. The

comuni cat i dRodes (Expandrbdliyipr | ses a data conductor 11 and a reference
conductor 10. Prefer afkifondifenSHalGithafRaLse s, 2 §'4‘9rle9al§d)?§§rt%|a‘¥é’<§' on bus

11, 10, also in order to reduce cost optimze its m ance,
besi des si rrpdpe’raytlvaby taredich athdribyaneans Qﬂ*ﬂecomm@mhombus)mmlo agangedbnal

funct i onal il B%RKRARIANI LU oL RIS WIERIALE 23l 3 18.5HEPd (o

i npl enent as1 sensor Wil |
necessary tcotb@nnﬁtet camahemicatorobug he, 1eadmprises andata‘cctrldecwer‘lscandka nd to t he

power bus 9, 10 and to, t bus 11 10 and rOVI e the
program t hat™ %%‘?ﬂqeo?@ G é@sterﬁf]eﬁ%ﬂavth?rsyﬁ#%cg'ﬂw%% %Slﬂg "s and

i nst r uctfigonsnigdiohhils 11errs awddint drasato ripe coetst awccapstmpentat;mrfwaquat ely
and in a |ntegrated manner to the %}Qtem [n t

appar at uses/@\r§t OFEIAGH (SIMATYINg r Mt TRRdiiRtNGS ther 'rBBlFrB\e@%%'PQ of @4t nunbers

of | oads anquﬁ&%grrﬁogggs@(fpgﬁagmm J.ed by the solution proposed in this
i nvention without the need for a new specific elec tronic control design.

It is inportant to ndherefaia:whersthees @ree'?'ﬁﬁiil fodmplrrnestt alead or a¢iiNd! by t he
pover bus 9,selQ2fa0knR Yk, GOMIUALEH bORebbsSahlto déhnect a device of the

15 load kind or of the sensor kind to the power bus 9, 10 and to the communica-
tion bus 11, 10 and provide the program that controls the system behavior
with suitable parameters and instructions so that these additional compo-
nents can operate adequately and in a integrated manner to the system.

In this sense, apparatuses/systems with different degrees of

20 complexity, differentt numbers of loads and sensors can be controlled by the
solution proposed in this invention without the need for a new specific elec-
tronic control design.

It is important to note that the reference conductor 10 is shared
by the power bus 9, 10 and by the communication bus 11, 10.

25 In a preferred embodiment of the present invention, shown in
figure 1, the electronic équipment comprises four functional modules 1, 2, 3,
4, namely:

- a main functional module 1 which consists of the central moni-
toring and control unit of the system. The main functional module 1 is capa-

30 ble of periodically signaling the instant that the information packages are ap-
plied to the communicatioh bus 11, 10, so as to instruct which functional
module 2, 3, 4 should execute an operation or transmit a datum to another



In a preferred enbodi nrent of the present invention, shown in figure 1, the
el ectroni ¢ equi pnent conprises four functional nodules 1, 2, 3, 4, nanely:

- a main VORIWBPAHP nodul e 1 which consists of the centPSF“ﬁ@ﬂﬂmW6ﬁ?ng and
control unit of the system The main functional nodule 1 is capabl e of
periodically signaling the instant tha% the information packages are ap
plied to the comuni cation bus 11, 10, so as to instruct which functional
nodul e 2, 3, 4 should execute an operation or transmt a datumto
anotherfunctional nodule 1, 2, 3, 4 Said functionality is nmade possible by
the op eratlon of the processin - a functional actuatlon nodul e 2

having at | e&8etional gpgute inZch @%%F%Qnadﬂy g T0R4R prsiiRe by lepr-

el ectrical rgskighangR pretsingQreshani cal actuator, anpng ot hers.
Preferably, the functional actuation module 2 is al so provided with a

processing unit 5; --& fupplianabaeiuatiesspduley? hewinp et eash i legd &t whighst a
sensor 6 whi r?\'ayr@:\ﬁsf‘sf’%?'a%erﬂ Iat%:ug)r(TIBﬁ\ ?E\érc?nc%ﬁ\’&‘?star%eese? tfo- ﬁ%ﬂgfne?a\’i' brat i on

or acous tic pressure gauge sensor, anong of hers erably,
the functd onmtuabaanmmnggothemul%re&ratﬂy ethemrmtlonalct@mamn Imaluybe Béealsong uni t

5; and - a ule 4 arranged to permt operative
|nteract|on rg@% éﬁ/‘ﬂ{hhée&tof%ééﬁ"ﬁ@ﬁggeqw pnment and at | east a nmeans of noni
toring and/ or externala Gonrtiosdl, measwmdahotimeetﬂaﬂa{naglatclebstcamwebﬂ én with an
ex ternal eqwhpgent or rrg e corlpect on b?/ nmeans Ee | nt er net
infra-red, by(& 6‘6%00%1338 1€ $7U9%B qSéU&eeqaé*gﬁoYi raiah b ARUS or

wor ki ng mai nfie pr%%@gﬂa( besdd, rlﬂoﬂﬂﬂ&@enémr@oﬁmé@ PTéT@ﬂ’a%i;Drtﬁe fife nmai n
functi onal npdul e Ee“ odi cal | y indicates ropriate vol tage

signal, Whi ctPral meag r"éQ(B"PQP'ﬁéHSﬁLFOd@P}Qde é{‘ﬂ%z?opm?%'ﬂ%@i'ggtaﬂ 4 whi ch

anot her functi onal M ighclional: mfbri%E@%&dLﬁéQFHFrSng?eod?d BEfhibfpepfiRRAL | ON,
such as, for exanple, the instant in whi he electric power should f1 ow

from t he pOV\l@FerB@IKDHQbefWQG@ e plecirenie ewwpmerlt padiatdeash@ MAam Pt monhe _
Loy onss B SRR RIS bt oo LBAb RS Vil S 1<
ternal equipment or remote connection by means of the Internet, infra-red,
15 bluetooth, Zigbee, wi-fi or mobile telephone networks for working mainte-
nancef/testing and/or remote control.

Therefore, the main functional module 1 periodically indicates by
way of an appropriate voltage signal, which will be explained in detail ahead,
the instant in which another functional module 2, 3, 4 should execute a de-

20 termined operation, such as, for example, the instant in which the electric
power should flow from the power bus 9, 10 to the load 7, or the instant in
which the functional measuring module 3 should inform the magnitude value
that is being measured in the sensor 6 or the instant in which the functional
interface module 4 should request information or provide information coming

25 from other external equipment by way of the communication bus 11, 10.

As can be noted in figure 2, the system also comprises frequency
filters 12, disposed between the electric energy power supply 8 and the func-
tional modules 1, 2, 3, 4, capable of permitting the passage only of compo-
nents of an electric signal having frequencies substantially greater than the

30 voltage frequency of the electric energy power supply 8. Accordingly, the
frequency filters 12 have the function of indirectly protecting the functional
modules 1, 2, 3, 4 and their components and internal elements such as, for



interface nodul e 4 should request information or provide information com ng
from other external equipnent by way of the communication bus 11, 10. As
can be nowvedoiomsfiigure 2, the system al so conprises fregqaemreofoidtses 12,

di sposed between the electric energy power supply 8 and the func tional
nodules 1, 2, 3, 4, capable of permtting the passage only of conpo nents
of an electric signal having frequenci®s substantially greater than the

vol tage frequency of the electric energy power supply 8. Accordingly, the
frequency filters 12 have the function of indirectly protecting the
functional nodules 1, 2, 3, 4 and their conponents and internal elenents
such as, forssaip, ehe édmroq@mtardebubebbaobzgmmsun@,esmhuagmaysmcwunms whi ch

may occur in the power bus 9, 10. Acc rdi rred enbodi nent of
the present HOP’M%HB? %m0 AGEoBiNgdachRre qrch{]%P%ﬁdZmEBng“gF?r%?ené”H’(?Boupl i ng
capaci tor h%’bh”%eafrédl%né fiitér VRLbssigsRARl ®coliplRry cHdakittiohdiey aapeage only
of conponents of an electrie signal having frequencies greater t han the

vol tage fredgifin@uedranaile ef Ramiting ts BAERAIS ALY okeiprenepts ghan PP@Cwency
filter 13 1 tﬁ]@%?ﬂﬁf e fré’%l?en'bf%?ggegfer ﬂi‘ﬁanstﬁél\/%ﬁaéé)fremﬁ@ﬂcyt&ﬁh@le%t rical

current of Ircult, I di ng "danmage of onponent s and internal
el ements of téaeheroympoweosapplyrBdihe fL‘BqUEHCSBfIItGI 121Tﬁ@§30q|?ﬂed doamesisteat i on

Prlreen L fe et RAm BRI LBSrdal et of RN, ARRENG WaMAGR dritfe [T cauency

filter 12 (decou capaci rately
i sol ation ofcompnlmehisgalmdun’detr&aj;elelnmr&sk sf eax:ktfuectmmlat maddlefle@k 3(4ur ges) comi ng

fromthe electrical source 8. . .Accordin a failure
in the connection toP ttb%mmﬂugcagon %tweteﬁgh% u&?ﬁ%‘ﬁen%}%%ﬁcormoﬁent s of

t Ee f unciioi Ollﬁbhcsmtlﬂllpla3§ tHroﬂéh Bisi fré%m:#dy fitet 12e(ddevopdiad dapatitce) apprgles si nce
the current cjrcu atln thro the fi e relati ow,

avoi di ng anyPTiaeiy Se# e@lg?rﬁﬁ'en'? g‘et 'ﬁ%'af'?fﬁ@% Pg%ﬁgﬁ”d&h?% ?veg asst \y°|tSai d
danmage woul chqeGsdsk (5lirgas) &Infifg FORi heGléditicd] pbivBkeslirt® 8t mecdmﬁreglmmduct or
11, because in the event of an interruption of the phase con uctor 9, the

vol tage | evdhegueniceia fadreriprthe éﬁ@@%‘@ﬂd%@%%w?dbb%% hehg eﬁ“%ﬁduct or 11
(normall'y to riﬁ(t?o é#e"ntsoﬂsf rﬁe‘F@rﬂétl%ﬁaIV}ﬂHbﬂeQQ bos cediilt IQOtrUeS@aI‘thé’d wil ue near

or equal tot supplied by the electric energl power g y 8, due to the
el ect ri cl5curthesurgssnsidoe theoeureant sirgwating thspugh ecftbfﬁhéét\f@iﬂ Pdal@svety or

sensors 6. low, avoiding any kind of damage to the functional module 1, 2, 3, 4. Said

damage would occur in an electronic circuit linked to the data conductor 11,

because in the event of an interruption of the phase conductor 9, the voltage

level between the reference conductors 10 and the data conductor 11 (normaily

20 to the order of 5 volts) would be forced to rise to a value near or equal to that

supplied.by the electric energy power supply 8, due to the electric current con-
duction through any of the connected loads 7 or sensors 6.

Concerning the way of communication between the functional

modules 1, 2, 3, 4, the processing unit 5 is arranged, through its program-

25 ming, to provide at least a communication signal 13 to the communication

bus 11, 10 so as to permit the operative interaction df the functional modules

1, 2, 3, 4 to each other. More specifically, the processing unit 5 is provided

with a data output terminal 19 arranged to send the communication signal 13

to other functional modules 1, 2, 3, 4.. Additionally, the processing unit 5 is

30 provided with a data input terminal 20 arranged to receive the communication

signal 13 from the other functional modules 1, 2, 3, 4.
As can be seen in figure 3, the communication signal 13 com-



Concerning the way of communication between the functional nodules 1, 2, 3,
4, the processing unit 5 is arranged, through its progranm ng, to provide
at | east WOCBWMINM8at i on signal 13 to the communi cati onPEUBRRAI/NYSIo as to
permt the operative interaction of the functional nodules 1, 2, 3 4 to
each other. Mre specifically, the prOﬁﬁssi ng unit 5 is provided with a
data output termnal 19 arranged to se the communi cation signal 13 to

ot her functional nodules 1, 2, 3, 4. Additionally, the processing unit 5 is
provided with a data input termnal 20 arranged to receive the

comuni cation signal 13 fromthe other functional nodules 1, 2, 3, 4. As
can be seen Prisssigpiuelily of $ais 06 highrfraspienoyn peisgnd# atidngedyo repest at pl ural ity

of sets of h n 4 e re a pr.edet er m ned
repetition fé%@ﬁ%ﬁ@@‘%\ah%ﬁ%% %83‘%%%@%%%@?|R§)§ﬁ§%‘f“8‘?ﬁé’ h&¥%%e vol t age
f requency p;tbnmndb@lvdtag}eff&e#ueﬁw pm]tcsrpmld}by t‘hb@bwiessurbphﬁ that lsgﬁtgéfvahjéeof f
repetition uen t he hi reguyenc ul ses co st of a
subst ant i al |@‘63F88§‘é“ {RA4FECY ﬁgﬂ“%wg reqﬂéﬁ‘?yef’éﬁﬁlﬁﬁﬁpw %'@FO f kHz to
MHz. Eacls sesutstarftioihglcatnwaneythan boes, bleféabRin anoedef of 197 1 NislRape) an

i nformati on pul se 15 corresgondl ]prgﬂto at least one bit of a pre-established

conmuni cati on pr ot oc&2CN 8RLPT high fregdencyriises: 14Ja apanged iostéIFf(é'éQﬁa)el y
consi sts of aheielaidiioh (obls’é)‘lﬁ%@?es@oﬁ&hgrté"af‘l%gstf SHCHit BN brdBdHbiRNed 2 3. 4

sends to anot her functional nodul is inmportant to note that
the set of iFABMURKEliAHPIstAcefthatis. the infermatien Pléiﬁe paciegtivalnaensisieys t he

communi cat i ogg tHéQiah%?ﬁt |’grfﬁ£{td %@ﬂm%&‘fuﬁﬁt‘iﬁhéﬂ mJ) & '19§r§azfifeﬁd§eto aﬂf or mati on

pul se 15 consi sts dot I ne curve whic exte?n y 1nvolves the
hi gh fr efuenefpepiunstenal madgisr 613 dd Ibig itrpertantrivinotetist tengstadiinfer-on t he

SLSEn b SurPefod LALRERE R SHATR B A5 BB BRUSE Lo 1"
pr ogram execfmzeldnblyttdnbd ppevaessi ng unit 5. Hence, the information pulses 15
e o O 8B 5ok LR kol A0 TR 2 ©0
nmodul ati on cmnse S\nﬁ:méxtérhellwmwbl&‘% te high\Rlquagey Pasae e réprssentsd apd m ni mum
levels i {2 ﬂg'\e contlnuous line curve on the graph. Figure 4 illustrates an example of the
information pulses 15 which obey a predetermined specific communication
protocol established“ by the program executed by the processing unit 5.
Hence, the information pulses 15 which form the information
package are formed by the voltage modulation applied between the data
20  conductor 11 and the reference conductor 10. This modulation consists of
the variation in voltage between maximum and minimum levels in a suffi-
ciently high frequency to allow clearly distinction from the digital pulses (volt-
age envelope) which form the information package.
Accordingly, the interaction between at least two functional mod-
25 ules 1, 2, 3, 4 allows the exchange or bidirectional digital information flow
between them, enabled by means of sequential voltage envelopes (informa-
tion pulses 15) which comprise high frequency pulses 14 controlled through
the program (software) executed by the processing unit 5.
Concerning the hardware, as per figure 2, the functional module
30 1, 2, 3, 4 has a capacitor 21 and a resistor 22 associated to each other to
support the communication signal 13, in order to pérmit the formation of the
voltage envelope. Additionally, the functional module 1, 2, 3, 4 is also pro-



ciently high frequency to allow clearly distinction fromthe digital pulses
(volt age envel ope) which formthe infornmation package. Accordingly, the

i nteractiwo 2oavseds at | east two functional nodules 1, PcT@BR2410a0dBYS t he
exchange or bidirectional digital information flow between them enabled by
means of sequential voltage envel opes (informa tion pulses 15) which

conmpri se high frequency pul ses 14 cont'flol | ed through the program (software)
executed by the processing unit 5. Concerning the hardware, as per figure
2, the functional nodule 1, 2, 3, 4 has a capacitor 2 1 and a resistor 22
associated to each other to support the comuni cation signal 13, in order
to permt tRiicbositted seofoeéctiffing didea@s, 24 cepaipe of petdiittingriiad povisidre

functional ulel, 2, 3 4. l.s rqvi.ded, wi t h set of rectifying
di odes 23, %gﬂﬁwwmmsﬂ'%'m%s‘ﬂ%ﬁg%ﬁ%ﬁaqué?rmm%?ot he comuni cati on
signal 13 to the datgsRBEH it BEUreRIthe Qunchbrd resdite HN2f 8 HEemBriséde

functional nodule 1, 2 rises a continuous vol tage source 18

_ 2, 3, 4 comp g
capabl e of & @RlNHRY VYIGISURRUER 18t @rabigpeinelRetacall PN C@M8Rents. This
cont i nuogs \Hégfsa%@ itﬁ%éﬁéleeléfﬁent‘s.” Thil SontihBBud folRPEBFLEDVS an 1Al tdr ed

electric sign comnuni cation signal 1tself 13 and/or of the
al t er nat i ng besdawered by ageciifingi ¢lectfie signehef the semmunicaten gigngbiealf Luppl y 8.

Therefore, tahaazd?%%%Vé@é@;@é%{nhveeﬁ%aﬁsg&m%iﬂgﬁ% ﬁqe%ne%xr%@rﬁergws%ed by the

present invention perm ormation o e conmuni cation” signal 13, as
well as thesopply®ive interaction of the functional nodules 1, 2, 3, 4 to

each other. The met dea%fo&%?tﬂ%;ﬁ%@\@%He%&ftﬁfé?ecp&t%ﬁing}foﬁ I3f3tlfeyl fihagove

described is also th ectron o e presen vent1on and
conpri se9 t heafedl Byothiengresérepaventipn gesmits Hiefarinatibrunt theocahmonigaties 1, 2, 3,

1) b ovi do AR 15 Exhes tarbREeTta aFiY BoriGA PBROBUE 112 10 whi oh
repeat at a PpuyeagebetBineed repetition frequency, the repetition frequency
being substantially 1grr1ee ?rgéetltloé %?nco%hrrelur'}/igétlto%ggxgchtee%ugg Ctxe‘%];/s’}err}]ea clax?ec
described is also the object of protection of the present invention and com-
15  prises the following steps:
i) associate the functional modules 1, 2, 3, 4 operatively to each
other by means of a single communication bus 11, 10;
ii) provide high frequency pulses 14 to the communication bus
11, 10 which repeat at a predetermined repetition frequency, the repetition
20 frequency being substantially greater than the voltage frequency of the elec-
tric energy power supply 8;
iii) arrange the high frequency pulses 14 provided in step ii into
sets to form a plurality of information pulses 15;
iv) arrange' the information pulses 15 formed in step iii into sets to
25  form a communication signal 13; and
V) filterr the passage of the frequency components of the commu-
nication signal 13 which are lower or equal to the voltage frequency of the
electric energy poweﬂr supply 8.
It is important to underline that in conventional communication
30 systems and methods, the voltage pulse consists of the voltage envelope
itself (information pglse 15), that is, the voltage envelope does not comprise
high frequency pulses arranged to repeat at a high frequency, such that each



tric energy power supply 8; iii) arrange the high frequency pul ses 14
provided in step ii into sets to forma plurality of information pul ses 15;
iv) arrange vhezonkor mati on pul ses 15 forned in step iiipciDBR0®B0OGISR0 f Or m
a conmuni cation signal 13; and v) filter the passage of the frequency
conponents of the comu nication signal 13 which are | ower or equal to the
vol tage frequency of the electric enerli@y power supply 8. It is inportant to
underline that in conventional comunication systenms and net hods, the
vol t age pul se consists of the voltage envelope itself (information pulse
15), that is, the voltage envel ope does not conprise high frequency pul ses

arranged to vbﬁ@%abuléé répr’@saﬂsfth@%uet@éw {infonebtidhahe agehwidhesge tﬂmbse
represents the itself |nfornat|€02% t he user she to tran

Accor di ngl y,Mit-n ASERIFEIS: dh&PNYBHRNR cOMMEMCRHRL BYRtems ¢ 1t | Ssn?lto‘?osﬁts?éesl ble to

I npl enent  t hg iibRANSIOMe ffféqu@ﬁcy ﬁﬁeﬂ tasWPdid HiltérenforiiAioRBddt@NbRGL a (bits),
whi ch is obviously undesira exanpl e, considering a conventi onal

communi cat i dvhl@‘yl§t®r\{10tuﬁ%{tuﬂ@|@ﬁ'ﬁhl%es a plurality of functional nodules, if
th t act f f th
ere isga contac agea‘?«z&é %E)de@H%tay%diR/éﬁ iérl Eeﬁnmhﬁéﬁgﬁ%!é% or o e

power bus, a high vo ari se between the phase
conduct or 9 thaicconrisee grlenaliy of dimthlionarmadulés Ifatheret iR ¢antectifalhise ofrodul es

.St' I connec':égn&& IBQ |rp%[%f§ha§8%n)ﬁu Y)\{%Hﬁe éila:m%g% H@)l’? VSQA%a%%m S ?nd

internal el ements oes not ave 1 hmun

contrast, anonpor Qaaw)mhmlaasé beivmendhefphamcsmum Sbiand tee mferesemt
|nvent|on|S|tS| i nst IIatlonfall and [of0) t defects
inthe pomerCOBHECtaﬂgblf Iﬁltﬁg%rpcglégﬂlggmi leg gl Cfopgaﬁtg eimv&?r Sf%% whi ch can
be suitafl y whith agndamadditd bempyndrisnant tiftotral emnrmmsn shhoegtheheysteor r ect

wor ki ng t hereof, 5| nce the comunjcation (information flow between the
functional rARgsINeEhave PNMaNity£apacitl; means of high frequency pul ses, as

described previ ously cAfeRt dnngdportahhendtaEieRstic dMmMedysim BF Me gles in an
unpr ecedent ed
sent invention is its immunity to any installation failures and contact defects in
the power bus due to the presence of the frequency filter 12, which can be
15  suitably implemented in the system without compromising the correct working
thereof, since the communication (information flow) between the functional
modules 1, 2, 3, 4 is by means of high frequency pulses, as described previ-
ously.
Accordingly, the present invention provides in an unprecedented
20 fashion said immunity characteristic allied with its modular and expandability
capacity, besides enabling the monitoring/external control by local and/or
remote equipment.
Having described an exemplary preferred embodiment, it should
be understood that the scope of the present invention encompasses other
25  possible variations, being limited only by the content of the claims appended
hereto, potential équivalents being included therein.



fashion said imMmunity characteristic allied wth its nodul ar and

expandabi lity capacity, besides enabling the nonitoring/external control by
| ocal andworoteesodi® equi pnent. Havi ng descri bed an exenplargr2progberse ed
enbodi ment, it should be understood that the scope of the present invention
enconpasses ot her possible variations, being limted only by the content of
the cl ai ns appended hereto, potentlaI'EhU|vaIents bei ng i ncl uded

therein. CLAIMS 1. Comruni cation system for el ectronic apparatuses, the
system bei ng characterized by conprising: - functional nodules (1, 2, 3,

4), at least one functional nodule (1, 2, 3, 4) having a processing unit
(5), at least one functional nodule GQUAIMS 3 , 4) having a controllable

d 6, 7) by th t t
pover Supply (8 ar  AnGRATDIBHEN SVeiet SRARPTRGPGRIALAGS. 16 DREM unct | onal

nodul es (1, pingehatictafized B E6Rp@ingtt ned frequency; - at | east one power
bus (9, 10) arranged to electrically associate the electric ener y power

supply (8) to the funéincieral medHiees! (2 B, 4)2at lgasygne fungtional aqd
communi caf | g&)dg 4) h]avﬂﬂg algkocagéﬁg%ﬁ (&0 amﬁe%ﬁé/ﬁlnxnm%ﬁee 1 be

functi onal aral l'el to each other; and - frequency
filters (12)3, dbbpwgge dontrakiahie ﬂh‘dCQKﬁath) by theprocgssip Waif (@uppl y and t he

functional nodules (_ 3t 1e8st ode of trd&?e é%?g%g%gﬁgé?’egré@ eebrjag capabl e

of permtting the passage only l'ectric

si gnal greatwde alematngeveltaget 110| tbee‘umtg;nabm@dulesL(ﬂ)plZ,yB,v@)I atag preadeterquency,
the processi ng H i QS% being arranged to provide at | east one

communi cat i JAME E{ﬁg}] 3) to the comunication bus ( 1 1, 10), the conmuni
cation siggnal (13) beangastagrabp@veafbusgd M Q)tarramgepds atectricalinassogizte on

(13 compr i SPRGEER s ey spebaBb HEH HoBEIBAEYoRLE 2ed D54) . the hi gh
frequency pul ses (14) ab@a@gaadornaﬁmdattod BRPeat 18§ afrapgeded epsratiasly
repetition frequenc t he
associate f efunctlonal modules (1, 2, 3, 4) in parallel to each other; and
- frequency filters (12) disposed between the electric energy
15  power supply and the functional modules (1, 2, 3, 4), the frequency filter (12)
being capable of permitting the passage only of frequency components of an
electric signal greater than the electric energy power supply voltage fre-
quency,
the processing unit (5) being arranged to provide at least one
20 communication signal (13) to the communication bus (11, 10), the communi-
cation signal (13) being capable of permitting operative .interaction between
the functional modules (1, 2, 3, 4), the communication signal (13) comprising
a plurality of sets of high frequency pulses (14), the high frequency pulses
(14) being arranged to repeat at a predetermined repetition frequency, the
25  repetition frequency being substantially greater than the voltage frequency
provided by the electric energy power supply, each set of high frequency
pulses (14) being arranged to form an information pulse (15) corresponding
to at least one bit of a communication protocol.
2. System according to claim 1, characterized in that the control-
30 lable device (6, 7) by the processing unit (5) consists of a sensor (6) or a load
7).

3. System according to any of the preceding ¢laims, characterized by



repetition frequency being substantially greater than the voltage frequency
provi ded by the electric energy power supply, each set of high frequency
pul ses (% 20migo18rranged to form an i nformati on pul sepCIBRr26700@spPONdi Ng
to at |l east one bit of a communication protocol. 2. System according to
claim1l1, characterized in that the controllable device (6, 7) by the
processing unit (5) consists of a senstd (6) or a load (7). 3. System
according to any of the preceding clains, characterized byconprising a
singl e power bus (9, 10) arranged to electrically associate an electric
energy power supply (8) to the functional nodules (1, 2, 3, 4). 4. System
accor di ng t ccontpyising atdirg)leppeeadiue ¢, dDpamanged fmelacttieally mzsdidy/arcelapiric si ng a

si ngl e communi cati on bus 0) .arranged to.operatively associate the
functi onal n%ﬁiﬂye%o"‘(?i,s”@&@}to}l‘)"e%‘ﬁgcg%ﬁmﬁaﬁﬁ {1’g'.£§}stem according to any
of the preceding claknsystehrbésdraihg itd fhyidT th8Preddtind clame sharddtéter (12)
consi sts of a decoupling capacitor having a specific val ue capabl e of

o .
permtting tiEed B&ﬁﬁ@@%‘ﬂl@S@Q'%WH@W?@?%PU&N1el1@étafri389%‘i’ $haPeTRavi ng
greater fg equRRCRBckiAo!fciBharhbide PR 0¥, HAYRach witidry Vol tage
frequency. 6. System according to any of the preceding clains, character
ized in that the fun8tSysiam aeenidieg to mny of thg pragedinthsieies deracteanct i onal
interface r . 1 i i : ! bet ween
the el oo tr ot r AL BITEREREY HeRF2 Rl oRp B MO cRb&IBE bulle 0,
ext er nal coma spécific7val@y sapablaof pednitingtibe pagsage ey op covpanands of anns,

cont 1 nuous. varvbe LBl iave: 8¥Hero BBt el e aRpye olkbel BRIer s
conponent® asuppiyntodtapalreqensyent s, the conti nuous vol tage source (18) being

d b tified.electrie signal of t i cation signal itself
(13) and or of “the abt SYRET] AERIIPOMAGEY IR g FIN FETRY SHEFTEcener gy

power suppl yizé®in th8t theGantnomarabdale ﬂT,E:!,VB?d?E@tﬁsi@tlseﬁbrfomtibnalﬁﬁwﬁabelseS, t he

el ec tronic apparatus being provided with functional nodules (1, 2, 3, 4)
el ectri cal |joddsdd) a1@aged teRHAMEttAR OPSIAtYEdRISraRtion RetWEPR MoRlaC bus (o,
10), the tronic apparatus and at least one means of monitoring and/or external con-

15 trol.

7. System according to any of the preceding claims, character-
ized in that the functional module (1, 2, 3, 4) comprises a cdhtinuous voltage
source (18) capable of electrically powering its components and internal ele-
ments, the continuous voltage source (18) being powered by a rectified elec-

20 ftric signal of the communication signal itself (13) and/or of the alternating vol-
tage coming from the electric energy power supply (8).

8. Communication method for electronic apparatuses, the elec-
tronic apparatus being provided with functional modules (1, 2, 3, 4) electri-
cally associated to each other by means of a single power bus (9, 10), the

25 power bus (9, 10) being electrically associated to an electric energy power
supply (8), the electric energy power supply (8) being arranged to provide
alternating voltage to the functional modules (1, 2, 3, 4) at a predetermined
frequency, the method being characterized by comprising the following steps:

i) associate the functional modules (1, 2, 3, 4) operatively to each

30 other by means of a single communication bus (11, 10);

iiy provide a plurality of high frequency pulses (14) to the com-

munication bus (11, 10) which repeat at a predeterminéd repetition fre-



power bus (9, 10) being electrically associated to an electric energy power
supply (8), the electric energy power supply (8) being arranged to provide
al ternatiwgm/3age to the functional nodules (1, 2, 3, pé&X/BR20®/000152

predet erm ned frequency, the nethod being characterized by conprising the
followi ng steps: i) associate the functional nodules (1, 2, 3, 4)
operatively to each other by neans of 1& si ngl e communi cation bus ( 11, 10);
ii) provide a plurality of high frequency pul ses (14) to the com nuni cation
bus ( 11, 10) which repeat at a predeterm ned repetition frequency, the
repetition frequency .being substantially greater than the fre quency of
the el ectri guen& Ae RRPEliticHURBYYENEY| Bekle substahtialyr grigtert thanhihghfré+ equency
pul ses (14) provided in step ii into sets tg forma plurality of

i nf or mat i onApaN&eef tha slectricAnesgy ROWRE SURRIYVRHBI%mt i on pul ses (15) formed in
step iii into sets t; PigRHR } t { : )i ihtd ter the
passage of frequencymc%rﬁjp@rﬂﬁﬁslof _tcﬁ%hgg%ﬁ?gg&)téréﬁhg?ﬁgtleﬁ( 13) which are
| ower or eqeals todoha piiraliy of nfasmetiegry pwea® (1S uppl y vol tage frequency.

5 iv) arrange the information pulses (15) formed in step iii into sets
to form a communication signal (13); and

v) filter the passage of frequency components of the communica-

tion signal (13) which are lower or equal to the electric energy power supply

voltage frequency.



