; TUe3eXf U, B6Tf 6929 January 2004 -1 SOUND COVMUNI CATI ON SYSTEM BETWEEN A
PORTABLE UNIT AND A COVMUNI CATI ON TERM NAL The present i nvent i2onamane200us a
comuni cati on system between a portable unit such as a watch and a

comuni cation term nal such as a personal computer or PC. A systemfor
processi ng personal data is known fronTdJs Patent No. 5,848,027 5 in the
name of Bionetrics Inc. This systemallows, for exanple, the performance of
an athlete, such as SQUNISQEMUNICATH® GOSUEMOBENEENtA FORBARE TNE date and tinme

of the race, the tine for &&?ﬂm m@? time accunul ated by the
sportsman to be recorded. gﬁgmsys em?éé?ItsIéb)ﬁei\a g‘g‘the val ues of certain
physi ol ogi cal paraneters to be recorded, such as the heart rate or an

el ect r ocar di ogr ammé EGenwhiehichebheshs bhenshdmedionagsehybdAethe RHabet e
during his s#?grtl ng activity. Al this informatiop will then be

Lransm ¢ od) IUPIEHF SEBIRTTE 3 FARMURIGE O EFUBRAUCOAMAREFOTH CRPERT PR dat a
w |l be proe€ssed, analysed, then finally displayed on the screen of said
conputer. The Bignetrics system descri bed, above advan usl nahl e
porSonal data t o DL ETURE R S e e RLOR o TS B by
acoust i c5 wameise hama of Biarostpicy lec. Tiesestémeyiows | for beamypiecibe sedoanshandlayised.
This system,| s, U t t -directi l,,. Lt,is thus t possible
o tranaf ert et pabet Rk Tiel Bl TSP E e B e s F bPRARF P 1 s
t he possi bltenafsplecatapons thefiinehigmBaocumulates byyise eportdvbaretviss recomatLiThe at i on

syst ems Whetgloh 885 8nkiie XN i NOUbIERE] (1B AR dydbq I €l ess

. l
link betwe a portable object and a co 0 term nal are known.

By way of &x&hBFéle herst caiser an elgrigoeaatiopars diaF) whish sefiast therubiyt madeby o
communi At gnivainktd dB8RS H@%F?ﬁ@g%g\ﬁ{g. Xft hid Ff\?ﬂrﬁ‘raftiﬁﬁg)ﬂgt'ﬂg%{ BARESITRY, RS

cited. Wien he is in his o user of suc system can enter his
ti met abl e BHrRRHEIGIRKK NG PorsERalicRIBUIST & woisp diedatawibhe pregessed analvsediat a

to his PDAthdM@aIgdishliz8lohithdscrbbe ot'shd p@rﬁ?uﬁehus consul't his diary at any
time and see hi srgéémﬂtmsnts and availability. During a neeting, a tinme for

anot her wor ki ng IopRrca Ay PemiqeReiPestabe Ve GH YRS RUSAneblepgssnakdate an
thus ent er td bé storsne®kicROthentite Mdts tebe ebhomnitedByAcasstitelhvedso af or

I the identit d tel eph f ) h ting.
Pl 5, ST PRy e BERRS DB e eP ol SOl el e
data 30 entwar-didedtiohal. hiis tHaBAot podsiie tomgsterdatanflomptiattemputer to thetvahte. A

irel i ' ia. iQrfr. . has b d i bed.
1t goes i EHEHCCES AT 10k KPS b PP el R S S e, Tor
exanpl e by i nfr Kioezbvier, domanuriigation dustemsevtareik dateip extisanded insddo- Al |t hese

t dv.ant.: . - di f ' ' ,
uabl | shed TuergaHaing: T PlirBei BichotREts aRRHa bR TN B4 b Uk RBrion
communi@at iegningeanei kigwn. Bywayaf examplg, thamaae ¢f digital pepsonahaswstayidPBAS have

the drawbaglie @f carfuhidaiBwir 2R8RbASH QA rddREREYildHEy TRABS n%%%ab' e for
the type of wireless link used) the cost and installatidon price“of such

nmeans of t eiteHei ng very high. The object of the present invention is to
overcone the abwwenPeabires offiRe, the user of such a system can enter his timetable for

his working week into his computer, then transfer this data to his PDA. When
25 travelling, the user can thus consult his diary at any time and see his commitments
and availability. During a meeting, a time for another working session can be fixed at a
subsequent date. Thus user can thus enter this new meeting into his electronic PDA
as well as, for example, the identity and telephone number of the person he is
meeting. When he returns to the office, the user will be able to transfer the new data
30 entered into his PDA to the computer and update his timetable.

A wireless communication system via radio-frequency waves has been
described. It goes without saying that other wireless communication systems, for
example by infrared link or by inductive link, may also be used. All these systems
advantageously allow a two-directional communication to be established for

35 exchanging data between a portable unit and a communication terminal. However,



5 drawbacks in addition to others by proposing a reliable and i nexpensive
wirel ess communi cation system between a portable unit and a coyyanihsat00en
termnal. The present invention thus conceyns a conmuni cati on system
between a portable unit such as a watch, anhd a conmunication term nal such
as a personal conputer or PC, characterlsed in that the communication
termnal includes at |east 10 neans for transmtting an acoustic signal

carrying an {8 §teﬁ'1§th%ve%@dr'aﬂ/b1ég!@6f rreaﬁlrlﬁg'fr%ﬁ%@snﬂﬂ'atndyd?%c':é(mﬁ%ﬁtteahfas'[

processi ng neans for processi nq cel ving and conversi
for picking #yte0k f9r fedyes powiss Q%ﬁeﬂ!”kmdc@ﬁ\ﬁé’ﬂ@Wﬁb”é@i'ﬁ'%‘dﬁ@tqf@u@i maans
into data i npmaliesing oerlgeh,g}{ocessed by said processing neans. As a result of
t hese features, |§, possible to enter, data, for exanple into a 15
personal conput er ! N% H@ﬁdt?f the BreseRlN@tign éﬁaﬁoévﬁf%%théc?@@g? PEobiemkand t he

portabl e &ni diras/\bﬁtksaﬁ additibh & @\mb@by pﬁcoys@:uﬂ@l aeNED | CATEMBLSeHsh@Wiftsdsem whi ch
is much sinple cons nsi ve thagoot her currently

known com’run(r‘ocf‘aq]%'ﬁatécﬁl Styéf?g"l‘Jg?thre ﬁMa@% ‘fﬂ“ %[%Z%CW”WQW 1 1Egency
systens, is thus TiH priesedt.inWdotivn tsroonterat iaasonirearitatimnsys@m bétvebaat , be

d 'th' t N th t it b
necessary SR T nEh B TR A SRl ERe MR 1 PR s ¢ e
to the type Q@ﬁﬂmt¢re£lré§“s dharactanised in fhatithe amimnumtailoodmmmnalomlmm dtégast nal is
fitted
o suh et B R P bl 8 LS bR RE S b B B Melne necd
only enter iR9r@blenitdostydasaat l%asppwﬁammah@\ﬁ@rr;qm%@m@mt@tar@ recejvieg to be
25 nodul at e%n%l%oﬁbé’r%lohtmé‘é%ﬂ fBPﬁBklﬁgt ?%%Mu?ﬁc $i5%al %ﬂﬁ%@ﬁvcﬁ‘tlg’gﬁ‘kéld abblay se,

when t he acoustic S|gt IS trans a radio or evl sl on, one
need only eMdiEinthed ab@?@ﬁ‘%d @&W%?%‘&G@é(%'d RFH@es§iV@erPafl‘ﬁas been suitably

nodul at ed, so thatsatesgmlafth@e@fémurregclﬂsvﬁﬁés@réiotahw%rahedoﬂ Slathdliding abl e to

be proc ed ortable unit. 30 According to
anot her spesf%nﬁﬂw&@ o e A e Sy B aniacpustin Rkia (T RArEp i o
t he af or enestitioasd Wrislo.eatcl@ Fmsamma\&edammumbaﬁontsfyetemwh&hl|§mmh sirfglsr her
i ncl udes cogpﬁrm on an m ssion ftor conv rt| n dat a ﬁagw ded by

sai d proces§Mg HEas" mé'gil 365@%%514\@ ﬁf’toheﬁtcﬂrrﬁ qo(gnrgy

carryi ng dasgstamd, fooexamplasmirared ngraain- &ewmcysystegnaﬂs tlammlobtamteba‘t/loé‘.the

gormunl cati QBmPrﬁfnﬁ’@aﬂgrll tJrH1r 4ar§e§aﬂ qﬂa‘&g%% L%%d Wxtﬂﬁwetﬁg'sgg tatﬁg fr%’en rocessing
ata and receiving and co gp coustic signal

t r ansm t2Pedinygntigrewimut atble@gmﬂcesm td modtfsoﬁn@m @r a@ transmission dadiomry 2004

(3 Sional nidihaahdbaRAe ioyBe oPLRERES itk Wed fhik RifRRARET N9 Means of

sai d communi cati on term nal a result these other features, one can
not only tr&PEMAUNICAEeR MBI tsr?epeeféﬂﬁ*ﬁjﬁp@ayt%rprteéiémLt?&lth?épqdﬁ@eqi@rw!mp@

unit, but aé@%dﬁraammrtte@iai@udhrdbmm@rsre@éé@d)é@aéousﬂb%sghal fohBe gafkabid gRif nal ,
whi ch conmgerabl gé’ﬁ@creases t he nunber of OSSI F i cations of the

conmuni cat i YACSYE Friferige FIMPHIET ARRAT SLOH? @ss'%ﬂ‘?tﬂto be
advant ages mbdtula&dyedant camitentbedecobéd bymmamarwmc Lixemise, wpemtHeeadi ng

the foll ow | ed t f enbodi t | f th

commun cat Sp S Bahfls FERGPIBHES S B s TR, o8% BBl S5aMR % ven
purely 10 byeforeybeifig badtasti thesgnial hasbeet sutaplyimoditatpdirast theit vart e be
annexed dr -89S4 ahf WY iritodaEHES }?bé foca§ @%eoqbééysﬁ\?rgéan@ et
variant of the COMMUNTCALiON System bet wesh & porta unit and a

communi cat i RATtabéE Wiihal according to the invention; - Figure 2 is a
schemat gg di agr aﬂ&&)frdiﬁ??c?&%meﬁ’ﬁp'e@@fthé);gregm |Wh&%e'rr?§qa Jzém?n\bﬁkg n

accordlng to the invention; - ure is a schematic ram of

vari ant of ﬁm@%emmf%rgm%HO%%%Wem ABEIRISEY v at e i?c?ﬂ?@ vr@wurtherﬁ gur e 4
shows an ehﬁ@bdﬂéslcdﬁv@w@f%rﬁtréh#rhléﬁbh nelafE f&%ﬁ%dlh@%@%@ﬁ@é@b%%l@' gnal

into data i ntended to be Ihe rocessin ans of t ortable
20, i o G St e Sty e a1t It SSSETE SRR GinaRate PRARSL ¢ o
pl aces in tthamsaiittiogiah a@buﬁicgaugral dnd andat thEIc@uTnaJrﬁcaﬁlbﬁ\ﬂérn’ﬁﬂT@ furtHer agRidesvel s
as a fu§1§t pc'zgcof tinme at t WO g ace circuit of ell:_hrggure 4 en the

ci rcui t°1 s RISEEeINg e QPR gs"p%gga\ﬁ&d récelving and conv means for

receiving said acoustic signal transmitted by the portable unit and for converting the




25 Wthin the neaning of the invention, portable unit " means any object
of small dimensions, such as, in a preferred but non |im ting2ePnagy 2084
wistwatch, able to pick up an acoustic signal carrying data and transform
this acoustic signal into data able to be processed by processing neans to
extract the data carried by the acoustic signal. According to a

conpl enentary feature of the invention, the portable object is also able 30
to transmt dajnalioRdeda atenielite bélp@cb'ts’els§ed MY shit prddeesiAB amddng ?lsafghe

i nvention, N _communi on t erm nal " means any device such as, for

exanpl e) a ngg‘HWchaﬁ% a radio) a television, or a voice server able
to be accessed byAiseIrepxhibofetheMotabrl featuoed, roaasahmoaommehs:msidgmaﬂr@mwryi ng
dat a. Accordl t n

communi cat i ongrgghﬂ'cgtlg ?‘rsé?gl @é%gapag o@tﬁlsléﬁlré gxﬁtpé Frgm tgaé)art%%'%ustl c
signal s afAd Uﬂlét@sﬂ?@rdmmfgrremehwaccbwnslde@bgﬁmrsaseﬂtbedm:meabf podsiblde
processed by i Ll y the acoustic
si gnal s. 2ﬁélg95§§ud§?hg§%® @%aﬁc?ﬁé;%@etnﬁ%gs&rg@ % |'¥8{é 'ﬁna portabl e

obj ect such as, f@ﬁheéi%ﬁ'rmeeandaﬂvwﬁp@@c@‘)thees&sgﬁhmwt@s) velll ‘ah@wnmret he
general ref eaea@euwveéeh the eﬂ&m [Heg e s %nbﬁémﬂebd@we%

exanpl e, a personal er or esli nate he eneral
ref erence nuW@rC&f”rQU”"Ba“RB@&S?téi”rﬁfc?@'ﬁgﬁ@ tgﬁii“é’ﬁf"i’%h th'ééﬁ@fﬂﬁ'ﬁé&!ﬂ%%@@u’f?hal 2

i ncl udes 1peappwhpbf ﬁdralnﬁmhg tnueeatmomsadnmnetl@ﬂaltﬁ tHeRdNnekBE deiRgs, ihwhibe:
exanpl e shown in ormof a sound card 4

t hese neans take t

arranged insi de th%gﬁr@rgﬁr?aﬁcr’éﬁﬁﬂﬁfj@grarﬁﬁg Qévﬁ?arﬁ&f 9 CRIVSHRISREs 6. One
of the advansystpes befiveehe guredrninii andentoromupication feeminanadddedih@ed thehat it is
not 10 necessa?# to nodify the structure of the conputer or to add to the
conput er tr aRSH'8i on el ements suited to the type of wireless link used. In
order to be abl e tfigiurs ismesthematc diagemt bbHa secorel vaeiedt afithy cemtremidatidro t he
corrputer nodul at e the acoustic signal so that

he si gnﬁ‘ %gggpﬂ%@@? hggrﬂ\}etr‘de@oded by portable unit 1. 15 When
comrrum cation t errfigue BZStarsa;hemnatledlagrmot@third \srigntadf toacompmugicdtiera, thi s
signal is Hngthéggoyd“pé H‘tﬁ iR Q% the receiving neans of portable unit 1.
These receiving neans a or med ?/ an el ectro-acoustic transducer 8 which
pl ays the rol e of Faduiedr sptveman alealrigidiagiam@h adicuibieaicPyvaring en esoustie
i nci dent  acQilal BitbdABMtehdLodePHoEREH 8D 11 pRLESind MebhdBAhe psREeE Wi I |
then be converted by conversion neans of 20 portable unit 1 into data
i nt ended®d o Y& processed by processing neans in order to extract the useful
data carried by t-mmx@e@bwe tisd gilialge ldveld dca QREOPH 6f rhe entwdlplbtdaiinehel, the
conver si on manéﬁdﬁﬁo bI e unit 1 include an anplifier 10 for the
electric si ﬁﬁgﬁ” géq? el ectro-acoustic transducer 8 and a denodul at or
12 connected to siFigua Galmpwmtheavolt’a‘a@edamﬂélsiastaefldeﬂortoftdeerednﬂomlecéshetlﬁcousti c
signal recei e r dul at ed si gnal
to an input °¥§‘qt &#'é&gc&%ﬁ’oﬁr@%‘rg@t g%&%g%osﬁot rw Vw%f%geggstu tutes the
processi4dy neans Vothipthetragaringbf tbetinventiahe pedablesaitr’ineghnisyany fodjest olsnalt
Signal -t 1 angmdche DY, FOMTHIG Bk A mwmm.ggg S a@eﬂggwkat or
12 and processed by m crocont stored in
portabl e obleé&p 3?.%5?1@/5(!9“3& Fapyiag datagmddramsipmapis asoustic 3]53@' mto é&férﬂbleetoa
l'iquid 30 cbypralessHdH) ﬁﬁbceﬁlrﬁlfﬁnteéﬁé’ t@&«tra‘é@ﬂh@ma’fﬁi&’arféd b?‘iﬂéa cgﬁ@f?é Sgnal.

suppl i es portable uni t | ectric current

descri pti on”C¢HeEE teemrﬂegn%mmeeme Pfdamtnveniion && %’é@'?ﬂ%@@?t 'bé'éo able

her ei nbebor & trarismitatdl esignatr@tibyighkle. sane reference nuneral s. According

t o anot her aspect .ﬁf he invenétlld'tt_)ln1 V\Aé‘ ref erence tot i%e 2, the 35 case
in whi ch portabl & T e e URER; the YF iRl | SPTETWYGHIT B nfAFANE 88Y on
term nal 2, devidd sunbvashérexampieed.personbhcsnmase a rpdiot abdlevision,tor b woidel

i nclude, in [ 0 on and
transm ssi o%ggrr%jaéndslé)%oéré)%%&gs ka]&:leg)%%ﬁé anggb!% etE‘?Fa’ﬂQr%B%ﬁﬁust@ Sn%r oV acﬁ'e’ci‘gb

t he processtatg. Aecordingto goomblﬂ@ﬂtﬁwtfealurlemf(bhfalnmmnatfecboarmnwscatmns| gnal
cont ai nkAg 2, t e
A R LR S i R e S

via a dri veSLt,tha@QWt'CZ&lQnQﬁ intedataa@ble trierRrecessad i arecespiagENgangrio extract

el ect r o- acomsldat @5ra§@g§{wac%@sﬁa@g,bﬁlgsas a 5 | oudspeaker. The processing
means of portable unit i m crocontrol ler 14, control nodul ation
circuit 22 using data originating fromnenory 16 associated with said

m crocontroller 14. When portable unit 1 transmts an acoustic signal
containing data) this signal is imediately picked up by the receiving
means, in this case a m crophone 28, of 10 communication termnal 2. This
acoustic signal |s then converted by conversion nmeans of communication

o, o o v o



personal conputer or PC) the conversion neans for the acoustic signal
carrying data are formed conventionally by the sound card 4 dgsgdnul§®004
her ei nbef ore which is 15 capabl e of convertigng the acoustic signal received
by m crophone 28 into binary data which will be transmtted to an input of
the mcrocantroller (not shown) of the personal conputer in order to be
denodul ated and converted into data which can be stored in a nenory of said
m crocontrol | er. |nFiguee ¢¢eows tsd‘)&tmamoatt)eé)b@*tam bbjécttﬂ&hsm {8 eaamplepaist i C

si gnal contai n % data to ded l %th ult efé advapiT e of the
present |nvent|'51 PiEFR.desiagp ta<§oaw %et ?8%? P& r?'?ce Hige gsasary to
nodi fy the persmmaiunmanmmteemmarsucb aadfbr esapplecapsrdonal compitetora? @ dedighataide
for the type o | e i ccording to another of its
advant ages, thés \Qﬂr\'vh%l ?fth%\%ﬂg& Pe%rje%e Hﬁr‘ﬁgral wodi rectional comuni cation
system vi a écoustl cAmélgglb@thﬁee\renaommonmbwrecamﬂtterlmaaic? iacle8eceatmhioccat i on
termnal 2. Thj i bR,

t han ot her tvvo{r Tsr%e(@inlgro?r?gﬁﬁ%m cawgnéagil/slﬁgﬁn% um%’é?q %ﬁﬁi’géﬁep?ﬁéé%
infrared |ink Beass fegitoe faradqliarseynd cand 4 %@Weﬂs'dwt%p&ré@wé@m@@tes@ﬂems

of the prior agie t5hb&k IQQ@’@pégké@@ on via acoustic waves but only |n a
single direction froma watch to a PC, the s%/stem according to th

invention pernmts a ﬁ%@ﬁtheaﬂdééfﬂtaﬂ%ﬁﬁéhed?fes\?@ IBMPNORR TONRS, '”K&@Fﬁﬁ“ﬁbt {83104

conpl enent a0y hebidre t@fnoﬁhﬁ‘tﬁerﬁ(@ettu'ré)ﬁf thtefwn@@fe\r@rrm QdiU ﬁﬁtﬁetcbﬁibﬁférSSl on
neans and the recei.vl.

singl e same el téﬂsﬁs%%gﬁ@meeg%ﬁﬁ%éEh@‘grt%o ?503}5% un| éea[]t? E@@P@l Bl e
manner, i.e. hotolensentaharineetjphpores @t ardy anﬂeommmeadompqta@prﬁggmnree 3lowikhen
ol ecty 0, acousty o ARad K BRSYERL R doBAREANSR g BE B By TR Do B BB
anplified by amslabfe it ’ﬂ.O then denodul at ed by denodul ator 12. The signal
denodul at by d

Gemodul at efs by ST Shkickfor Ark] SUBHAESh Lo e sonar Srdolamhl
transducer 30 sgnasisdgmediaield piskar gp byithe l’eé‘feéltﬂgl reanrsefiperigbleundt - dhesed r cui t
22 via drive GhEGHhg rmighns MFEFRGEALY ahlefictrbd SOMd PArfsdTBENE RhicR IS fHetole 22

using data originating fromnenory 16 associated wth said mcrocontroller
14. 5 A parti Qi pdricErhens Ashivhish C@P‘&"t“PBa'B(Mg?”%t"‘ler'ﬁ?@%@éia“%@ SigRR| iptp a

consi sts in UsuBEesBidP cﬁ'@l&krﬂt@lgdaﬁk wmbﬁ aﬁloﬂheu@@aﬂohvmw @hvarskPUieans of
acousti c, wa

generator watches 1.ncl u n devi ce he
el oer” A SRHEPE ey b tag fhRudh Bl PeeRsen A7 plasses S TGRS I Susar at or
circuit wh| ch exsaaon@ecéfebhatt@cédned betthe acdustiosighale Inpthe zaein@let shioenvm Bigater

d whi ch { L 1t t | { at
of the | nctaent PecoRreeiarpafiets Wl YRS 8 alsi g e FERIR R ©
functi ons of a@roducedobyrlactblaepustic tamsdocer iBandealdempdidiatar 48 chenastaritorséahal
Figure 4 Sho""%n@ﬂr% Rﬁé\soolﬁ{e%dé?&’Eb"c?érﬁ&éul%%&géﬁd’sﬂo@ ndl Ral & %&%ugﬁfbﬂa'
ref erence nuner 2 t he ore nti oned electronic
converter 232 @8dtoiranemibine ulatechsignalde e énpeit eEaimicragortroligr ptezoel ectric

vibrator P wi thr@cérﬁr&l@ﬂ?@éér%‘ﬂﬂ;t@é t'fwﬁlﬂrécéé@ﬂé%éa%%ﬁﬁ%hé{ﬁe%%ﬁi JTHe data
principles wil descri bed hereinafter. Drive circuit of piezoelectric

vibrator P i nE?"”&@?Yéh% ReRustic SigpalieEansmitetHp)cFPramEgicatign tﬁFfB'”a' ?d.d@a@ Batade
mounted in sepy eamoaunéﬁﬁngta% procedBed By ARaretaiolect4/icah akGtorBd hed ﬁr@mo

connected in [9ss t hi s circui ive ircuit 34 elves
at an input tzgﬁf ab"'eS *eaa1 ?ﬁéar@S?JaY °%6§{SP%Y cgvﬁﬁalscf 'bexam\P'ead'ﬁlﬂl ve A
Fi gure 5) .30Thtiystzbdispialy. Abgtery 20swhipbimacbevieahargealsie ssuppliés partabreeuriabeitof a
t ransi st or TRelegwg'}uWeﬂps' stor TR is nmade conducting by a control pulse, a
current suppl e y a Vvol tage source +E passes through coil L, whereas the
connecti on node " I thedéllopiirezdasiceptian, thoselsiernerts Which areiteaticaldo thosear t h of
drive circuit gy state on
the trailing e%%gb%&ﬁ%ge&rﬁ}b%@%ﬁﬁng?e a-% @ﬁaﬁé@?ﬂ& ég@%@%&ﬁegqg@%l?%l ated in
coil L is transni tAé@fﬂkﬂgt&héthéefnﬁSﬁ)&FBOfdhe vBRtgre with ref@FﬁﬂCQIt‘Plg'Q\V’fQﬁ dber P

at a vol tage casé in wHtH péitdBie L!:dltgﬂfr@ns'?_?%tsmrggé‘dusﬁg§|@n§lLl8l%bbhrﬁ’L91||daﬁ&¢teTrﬁrnaV\§‘e”
vibrator Pin turn starts to be dischar I ode D stops the current

returning. |tWilinow breexaspiaed.t/p s 6@%@%@'%”%&6’%%’@@ PAdgiop ¢mthedgneans
signals, piez@&cabéd herewidafdt donRe@ih daptrasrmissidrambhad foy cohvesiiry GRSl

t hrough resistor R. Thus, when there is no | onger any 30 control signal
applied to transistor TR and the latter is thus in the non conducting
state, the voltage across the termnals of vibrator P gradually returns to
its rest value +E. The operation of conparison circuit 36 will now be
exam ned. This circuit includes conparing nmeans formed by an

anal ogue-di gital converter COWP. One of the inputs of conparator COW is




35 source +E, whereas the other input of said conparator COW is connected
to output node " b " of drive circuit 34, in other words to thejgRngeeblon
node between piezoelectric vibrator P and trgansistor TR As already

speci fied hereinbefore, in the f 29 January 2004 -7 absence of a control
signal applied at the base of transistor TR, vibrator Pis at rest and the
voltage across its termnals is equal to supply voltage +E (curve B, Figure

6). In these cgwdedwysme@r@é@gh@ﬁ{erah@ovp&f@u@an irfio RAnbANSIRH 2HS@Fic ARl
sound gener at or__but
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According to a complementary feature of the invention, the conversion and
transmission means and the receiving and conversion means of portable unit 1 use a
single same electro-acoustic transducer 30 which operates in a reversible manner, i.e.
both as a microphone and as a loudspeaker (see Figure 3). When electro-acoustic

35 transducer 30 operates in receiver mode, the electric signal which it generates via the
effect of an incident electric signal is amplified by amplifier 10 then demodulated by
demodulator 12. The signal demodulated by demodulator 12 is then transmitted to the
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Drive circuit 34 of piezoelectric vibrator P includes a circuit branch in which a

coil L and a diode D are mounted in series, a resistor R’ and piezoelectric vibrator P
being connected in parallel across this circuit branch.
Drive circuit 34 receives at an input terminal “a ” a square pulse control signal
20 “v” (curve A, Figure 5). This control signal is applied via a resistor R to the base of a
transistor Tr. When transistor T is made conducting by a control pulse, a current
supplied by a voltage source +E passes through coil L, whereas the connection node
“b " of piezoelectric vibrator P is connected to earth of drive circuit 34. When transistor
Tr passes to the non conducting state on the trailing edge of each control pulse, all the
25  energy accumulated in coil L is transmitted to the terminals of vibrator P, charging
vibrator P at a voitage “ v " (curve B, Figure 5) higher than supply voltage +E. When
vibrator P in turn starts to be discharged, diode D stops the current returning. It will be
noted that between two successive pulse control signals, piezoelectric vibrator P can
anyway be partially discharged through resistor R’. Thus, when there is no longer any
30 control signal applied to transistor Tr and the latter is thus in the non conducting state,
the voltage across the terminals of vibrator P gradually returns to its rest value +E.
The operation of comparison circuit 36 will now be examined. This circuit
includes comparing means formed by an analogue-digital converter COMP. One of the
inputs of comparator COMP is connected to a connection node “ ¢ " of dc power
35 source +E, whereas the other input of said comparator COMP is connected to output
node “ b " of drive circuit 34, in other words to the connection node between

piezoelectric vibrator P and transistor Tk. As already specified hereinbefore, in the
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the voltage across its termxnals is equal to supply voltage +E (curve B, Figure 6). In
these conditions, piezoelectric vibrator P is no longer used as a sound generator but
may, conversely, be used as an acoustic wave receiver. Thus, under the effect of an
incident acoustic signal, the voltage across the terminals of vibrator P will start to
oscillate on either side of its rest voltage +E as is shown by curve B of Figure 6.
Comparator COMP then compares the voltage generated by vibrator P with its
reference voltage which is supply voltage +E of drive circuit 34. Each time that the
voltage generated by piezoelectric vibrator P exceeds reference voltage +E,
comparator COMP will generate a pulse signal at its output “ d " (curve D, Figure 6). It
is thus possible to convert an acoustic signal into a pseudo-digital signal. The pseudo-
digital signal will then be used to control a microprocessor MP as is described in detail

in the European Patent Application No. 99115319.8 in the name of the Applicant.
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(10) for the electric signal generated by the electro-acoustic transducer (8) and a

10 demodulator (12) connected to the signal amplifier (10) and intended for demodulating
the acoustic signal received by the transducer (8) and to transmit the demodulated
signal to an input of a microcontroller (14) which constitutes the processing means of
said portable unit (1), the data carried by the acoustic signal transmitted by the
communication terminal (2) demodulated by the demodulator (12) and processed by

15  the microcontroller (14) being stored in a memory (16) associated with said

microcontroller (14).
2. Communication system according to claim 1, characterised in that the

portable unit (1) further includes conversion and transmission means for converting
data supplied by said processing means of said portable unit (1) into an acoustic

20 signal carrying data and for transmitting an acoustic signal, and in that the
communication terminal (2) further includes processing means for processing data and
receiving and conversion means for receiving said acoustic signal transmitted by the
portabie unit (1) and for converting said acoustic signal into data intended to be
processed by said processing means of said communication terminal (2).

25 3. Communication terminal according to claim 2, characterised in that the
reception and conversion means of the portable unit (1) include an electro-acoustic
transducer (26).

4. Communication system according to any of claims 2 to 4, characterised
in that the conversion and transmission means of the portable unit (1) and the

30 receiving and conversion means of the portable unit (1) implement the same electro-
acoustic transducer (30).

5.  Communication system according to claims 3 or 4, characterised in that
the conversion means of the portable unit (1) include a modulation circuit (22) which,
via a drive circuit (24), activates the electro-acoustic transducer (26), the processing

35 means of the portable unit (1) which include a microcontroiler (14) controlling the
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5 include a sound generator circuit provided with a piezoelectric vibrator (P) forming

receiving means for the acoustic signal.

7. Communication system according to claim 6, characterised in that the
receiving and conversion means of the portable unit (1) further include comparison
means (COMP) for comparing the voltage generated by the piezoelectric vibrator (P)

10 when the acoustic signal is received with a reference voltage (+E), these comparison
means (COMP) generating an electric signal representative of the data carried by said

acoustic signal.




