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TRANSM TTER RECEI VER AN ELECTROVAGNETI C
WAVE The present inver?mngmmmm‘m to a passive

receiver- 5 transmtter device powered by an

e ST 20D F(PTREG4D wave carryi'ng i nfornati 84T/FR8005/000117

operation:of such devices relies on a transm ssion by
i nducti on between, on the onelhand, a card or a 10

| abel having an_antenna. in_the_form.of I , '
ends O?A§ﬁf%% E?%N§MEFE§Rt%EﬁﬁIXF%Cngﬁe% %ﬁﬁthﬂgghe
card or the | abel, FAECTROVMAGNETIICh@AVEaNnd, a term na
capabl e of sending and receiving an el ectromagnetic

wave carrying; information. The antenna of the card or
19Heabpregapt urigsratel @ eEELBHRGNERP c PNRRSTEIR BPCERY ST -

t e HaRl: cdand- t §apsakt Sha-ddf By Mald ogl dectbBaghdPic wave
whi ch processes it before, if necessary, sending a
r ESFFEIET HAE QGG Mbr ded by the antenna and will be

captured by the termnal. Thus, the latter can read

2Q.and/ or_nodi fy the infornat|o I e h %o M
S &f(ﬁﬁﬁ?ﬁﬁﬁ%ﬁeo%sg c?o%%ﬁ%%ﬁ%;égéﬁﬁgaﬁﬁeé Brafkthission
" gont anthessvndadretweemst on nedodse ubedd, f ¢ card or a

examyie hadiHg r&d e et ihi €RL1 88raYS8ECHB10bE! the ends
anti-theft and 25 transport ticket . validation

sj%?éﬁ%%d%narﬁo@lqhﬂﬁnqqy?ﬂgeiﬁﬁtFPE&Eiﬁg”ﬁhé?égﬁgeiﬁard
a omar eheuseabiheseandevi eas ahe noriet | yhdembwn aas terminal

radi of r.equency_ _identiflicati jces FLB)L. ;
AR o S A86 e Ao i FoRERNLS e Al prkorddnBhcr ic
f astvet hearthiya r dgdioraasa obi-r dhe centaenapefnddir ¢apd or

chipgandctheuheadene i etdatrd H € PaSFVeseh by the
ot her words, the¥ require no.in gggndent,electric

pGREMISEr cERY) nTERRETTES, WhEn TACRFBR I Ohadititde. hip

which processes it before, if necessary, sending a
response that is forwarded by the antenna and will be
captured by the terminal. Thus, the latter can read

and/or modify the information stored on the card.

Such devices are used to implement so-called
"contactless" data transfer methods, used, for example,
for remote identification systems, for anti-theft and
transport ticket . wvalidation systems, and for
identifying and tracking packages in a warehouse. These
devices are normally known as radiofrequency

identification devices (RFID).

one of the great advantages of these devices, besides
the fact that they require no direct contact between
the chip and the reader, is that they are passive, in’
other words, they require no independent electrical
power source. In practice, when an electromagnetic
wave, having a frequency adjacent to the vresonance
frequency of the antenna, passes through the antenna

perpendicularly to the plane of the loop, it generates
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35 wave, having a frequency adjacent to the resonance
frequency of the antenna, passes through the antenna
perpendi cularly to the plane of the |loop, it generates
*@00002* - 2 an induced current which can then be
used to feed an electronic-cZreuit such as a chip.
However, the way in which these cards are fed also_ 5

comst indeesdt heirremai whirdwbaak. thepriet veed fir fped an
| Rduced GUId eitrdi 3 heeNyAtednige magnetic field of
the wave nust be directed roughly perpendicularly to

the plane of the | oop. Wiile the issue of the

ogio?mv@ﬁ ,onthé tiey magnewhechi etiteposesridew preblfed also
1 (o] ca r | at4 m

pocéD Stoln suchHégQ%dér%%ﬂ aggfﬂgﬁE\%al idaa!lt gr%lggtrl%%adn@gr an
t Hedswresl doBsremt appbe \m@ﬁirtart@dobjtétq nagpetic fleld of

i qepd i {Led i ddn pRt '&%é&té@sr@ﬂgﬁﬂﬁr asl sp & Pcularly to
positioning. Such is in partlcular t ecase vvhenth%re

1%hes ePJdgé?rreofo BBl y1PRPs t MG odiht 0 tRRUS
tro&ql@rm@tqfon aphl eites mﬁgﬁeﬁ'ﬁ)et |ﬁ1emss poskle few problems

tifl k
T O R e
t @asdrgron, hesml ﬁaml@@@é;lllﬂl@ammtyew@h@ﬁ@m aPFoﬁ@dgeSr

Ofth@e saameenn@oegf hi gogol U qugy I gﬂr@spen@hé/etaﬁ ect  to be
eri ze nagemnen (0]

%%{ a conpl ex conp %,
d|l tafiied erjrﬁ’ nat8 | ﬁ‘°5|18€r ¥ a d@pl | 6’5‘?6‘3 ictable
vldsdaticafing.f sddie 0bj eat ptacrdienﬂmecrtm tssénwhen there
mat i on. . 25 _An her | uti on e e

cont & nleng'glraenQC e%?sf n?rél r{é%@%%g!:?{} ﬁ|8p£§% ltraCklng of
siadtdrleft etshe dabj mmpee@tbveomt e@redtb@ asdte@teév@ﬁttlﬁ@ of

tReg RRISIR & “;yrrquds@s of inci dence of the

magnetic field sent by - -

One first solution is to place a number of terminals so
as to cover the maximum possible number of orientations
of the antenna. This solution is expensive and requires
a complex computerized management of the different
terminals in order to avoid duplicate validations if

the object to be detected is in motion.

Another solution is to place a label containing an
electronic transponder chip on eéch side of the object
to be detected so as to cover the three possible
directions of incidence of the magnetic field sent by
the terminal. Thus, the field will in all cases be
sensed by at least one label. However, it is also
possible for more than one label to react to the
magnetic field and it is therefore necessary to also
provide a controlling computerized facility with which,
on the one hand, to collate the various labels glued to
one and the same object and on the other hand, to
manage any crossed detection. Moreover, if there is a
desire to modify the information concerning the object,

stored on the chip, it becomes necessary to modify the
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30 the termnal. Thus, the field will in all cases be
sensed by at | east one | abel. However, it is also
possi ble for nore than one | abel to react to the
magnetic field and it is therefore necessary to also
provide a controlling conmputedized facility with
whi ch, 35 on the one hand, to collate the various

| athelps gpfiedlio thend kel € el shhe obpest - ar?d”ontl%?]elabels |

Okﬂ?roﬁ@ngndtQhe”%ﬂﬁﬂﬁ @ByeéﬁOaéedxﬂﬁtﬁ§éééﬁhrlly capture
Mor eove if there a desire to

| (06 et £ BT RBACEE hi-ng HE obf%ctsucﬁgtao?e&logﬁteﬁg of the
chilppd tisbeticifeisuiecessamyitsmgwdi fy the - 3 chips of -
all the labels of the object. Al the |abels of one

and the sanme object do not necessarily capture_ the ,
ePecumsiragn8Ri @ Rdvde22do0 dienlapcapRAQiifhf Sodetion,  in

CRiRSH sadi Bhicewhh t0s eRxbsaged Fbrpogum%eER &f 8&dparate
427 di scl oses anot her sol ution, whi ch an ante

| SR o SRR A HRNDEASH SURBFHTERS adndGiEinG dieposed
suppost Spaea@buman‘prpsmg, a mmdlm@ms@ém@n disposed

PRI A narlle hie! 9epRBh80 2R dhurbed  in

lyio avoid one w ndi ng
r@aﬁauywn(iquﬁmQﬁheﬁmwmndxﬁg'Th|s device is
satisfactory for a definitive installation on a

| ar ge, |l et-type object. 15 However, it does
aITIhdwﬁ fo%etvﬁé:eusel(?f a SErdSEASELEY sufRsrt | & Eﬁgf’nltlve
t Havs ta Uettaroramch evdramgs e rad lstaltygre dbl]&m:tso cm

that can be easily applied to an object or <carried by

an individual. 20 Furthernore, this antenna does not
aHoveviest, didt ede¢®nnOt nadlpwaferpdhsentic Phrat §mehé-size

p%bb@brfﬂ“%d&ﬂfgﬁ @Eaﬁhg ReeseNtandn\eB i GibtS §8 smaller
overcone -
than 50 céa that can be ea81ly applled to an object or

carried by an individual.

Furthermore, this antenna does not allow for detection

in a plane perpendicular to the pallet.

The object of the present invention is to overcome the
drawbacks described above, and, for this, consists of a
passive receiver-transmitter device fed by
electromagnetic wave, provided with an antenna
comprising a loop associated with an electronic
transponder chip, this loop being able on the one hand
to feed the electronic chip with an induced current
generated when 1t is passed through by a first
electromagnetic wave carrying information, and on the
other hand, to send a second electromagnetic wave
carrying the response from the electronic chip,
characterized in that the antenna is designed in such a
way that the loop comprises at least two non-coplanar

or non-parallel parts in a position of use.

In this way, the antenna has an overall, non-planar



25 drawbacks descri bed above, and, for this, consists

~of a passive receiver-transmtter device fed by

el ectromagneti ¢ wave, provided with an antenna

conprising a | oop associated with an el ectronic
transponder chip, this | oop-b&ing able on the one hand

30 to feed the electronic chip with an induced current .
gerrgiival sweface. | 3ngadsed-hanRe byapaPiespl capturing

el ecdsonpenetdci Waygvear M N hiaheemratd Ongiasdt 08nshe More
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ot her hand,. to send a second el ectroma net cC wa

c AFRSF g Fae F e spoms BRFPBRAt F87e R %%l%av§% with a
(ﬂmﬁgnﬁﬁﬂdzfibldlthmt hie antEBaatlsnéespg@e@emm sudlented
nonvﬁg%ﬂlt ﬁg f&een L0pL & l*éeé ggfkféﬁt OEWQhe anten a. It

of non- par STn a positio
u§&wu%dtb¢sumd§rstﬁ@daﬁb@ﬁnéhﬁnﬁ%ﬁmo@@F@FHa denotes all

nQ- pl@nar regei vgesurhacsrragdehsyt hepetene carabned to
of capturing electromagnetic waves in a nunber o

di TR GhLL MARF UGS IS i%3$5, the antenna can
capture the waves with a magneti c field t hat has at
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rqg{qﬁﬁgggﬁﬁgm_systen1deS|gned to radiate or capture
the waves. 10 The present invention provides for a

sinple, small solution, which can easily be applied
t QA raygeiugdry, aﬁhénd.iddpd uabmpAtivent agedisdst, twe parts

| 0o, I ses. at ua
ough 3ﬂ%%rpezhlc&}%gﬁﬂ1ane§gg#h?§h%%h I; gﬁggﬁghakeghls
t Fordfidura tian itaKes | tyhmeqievsgﬁ éartwu ﬁélVr wekilnguited

oft PAGKAGES i RACKESh 1A UM Gd ke d] rst
enbodi nment ofjfﬁg in&%%tron, the%)zovroop-isvintended~
to be disposed in two planes roughly perpendicular to

‘eafratdielg Advantgigenuséybodheehbopfi schat endedtionpe the

pcfl.sc’algﬁ o{]sedintended to be disposed in two planes roughly

perpendicular to each other.

Advantageously, the loop is intended to be positioned
in three planes roughly perpendicular to each other. In
this way, the antenna covers the three directions of
the space and can therefore capture the electromagnetic

waves whatever their orientation.

Preferably, the antenna is incorporated in a support .
intended to be glued on several sides of one and the
same object. Advantageously, the support is produced in

the form of a self-adhesive label.

According to a second embodiment of the invention, the
antenna comprises a loop produced in the form of an
open cylindrical bracelet, obtained from a flat support

formed by a flexible strip.

According to a third embodiment of the invention, the
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in three planes roughly perpendi cular to each other.

In 25 this way, the antenna covers the three

directions of the space and can therefore capture the

el ectromagneti ¢ waves whatever their orientation.
Preferably, the antenna is tnzorporated in a support

30 intended to be glued on several sides of one_and

t FRLLEITE oBPERY 1 S9FlvanCAGE60s ST IHE S Uil t Preduced from
pr@ﬂgygljwogﬁaaﬁfygnof a sel f-adhesive | abel .

According to a second enbodi nent of the invention, the

35 antenna conprises a | oop produced in the forn1of an
opheivacrydaiguhds:w btheelletop obdai reddizmeterf lodt between 4
suppor.t, Irprmsd by a flexible strip. According to a

third enbod ment of the invention, the antenna

conprises a closed circular |oop produced from a

SRHJA - V\@Wﬂcé\éreacé@\t@ﬁh%ge%|Ythéhe ded@hdhasadd third

dlaneter of bet and 10 cm Suc. Vi ces
SRR (b CBEodBVARA P R SRAAaRE SrgFn; gEound
Iﬁﬂﬁntm&ds&anoeasahylbe mﬁrrazﬂpnnnbntl&ndmwaﬂe otherefore

.0 SO d are.therefare 1 | a
ORI T e o e oo ¥ ol Z%‘r“%“ pefietes.
Idﬁmﬂﬁﬁ?hixhahb@eﬁqukhﬁ%eéndﬁ%ﬂﬁﬁeqﬂo w@eﬂﬂ?en 4 and
i nvertdon will be better understood fromthe 15
detail ed description that is given belowin |ight of
t he appended drawings in which: Figure 1 is a
diTagr anratérc: Mdrew will paekaget varwhiioerssogluedram the
decye cat%laec&:oégggglbglgnfl e eﬂgogd.@??xt BL1o%0 anhellght of
i nvention I's an enlarg agramatic vi ew
(ﬁthﬁ(ﬁﬁHQﬂﬂe%ﬂdR§W#nﬁﬁlﬂ?-ﬂﬁ@%ﬁge represented in
figure 1. 25 Figure 3 is a diagrammatic view of the

: dev1ce of - flgure- 2 before it is glg§d on_t esfackgg%hlch
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Figure 1 1 diagrammatic vie a pac
is glued a device according to a first embodiment of

the invention.

Figure 2 is an enlarged diagrammatic view of a device

glued to the package represented in figure 1.

Figure 3 is a diagrammatic view of the device of figure

2 before it is glued on the package.

Figure 4 diagrammatically represents the disposition of
the loop of the device of figure 1.

Figure 5 is a curve representing the variation of the
resonance frequency as a function of the distance from
the loop to a corner of the packet around which the

device of figure 1 is folded.

Figure 6 represents a variant of the device of

figure 3.

Figure 7 is a diagrammatic view of a strip, comprising
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Figure 4 diagranmmatically represents the di sposition

of the loop of the device of figure 1. 30 Figure 51is

a curve representing the variation of the resonance
frequency as a function of the distance from the |oop

to a corner of the packet arofind which the device of
figure 1 is folded. 35 Figure 6 represents a variant

of2 t HeVde@ caceprdingurle® 3.5 ggreond; sl e Rm&th c the
ViigWweft iors! ek o® My iS¢ Nghapdteyvi ce according to the
second enbodi nent of the invention, before it is

shaped. Figure 8 is a diagranmmatic view of the strip

5 RigprmeesenBed disn fagurddagraaftadrid t veewhapdd atleindsarip
c ) | Cyir v resentn

i e et e ek S
t My ldingdfster of 10 the cylinder of figure 8. Figure

10 is a diagrammatic top view of a device according
toQthe third preferred enbodine i_nvention

t_of th
1T o 115 & ST EG: ARRAEPEOPEPSpSRt VEMITWET P he £
dendscmmarepr eSeatiedncy faguae fiMctploac edf athenddiameter of

cyhi i i Ire {Sya curve representing the
A e

nance frequency as a function of
the dianeter of the cylinder represented in figure

%%‘-i drur Q.O13ii83_ a da@ggagmatﬁcpetcfspeoﬁw \Bgayvaof davice
evi ce accor ai t a fourt e rre embodl, nent
ofacctc?FéiCJiri'ﬂ/e A oﬁ.plgFi 88%5d14p’?§f rla?(ggreérﬂ?%{glg%ent of the
pemrspettiore. vi ew of a

Figure 11 1is a diagrammatic perspective view of the
device represented in figure 10, placed around a

cylinder.

Figure 12 is a curve representing the variation of the
resonance frequency as a function of the diameter of

the cylinder represented in figure 10.

Figure 13 is a diagrammatic perspective view of a
device according to a fourth preferred embodiment of

the invention.

Figure 14 1is a diagrammatic perspective view of a
device according to a fifth preferred embodiment of the
invention.

Figure 15 is a diagrammatic perspective view of a
device according to a sixth preferred embodiment of the

invention.

A parallelepipedal package 1, as represented in figure
1, has eight corners 2, each corner 2 being delimited
by three sides 3, 4, 5 perpendicular to each other. A

device 6 according to a first embodiment of the



10

15

20

25

30

35

device according to a fifth preferred enbodi nent of

the 30 invention. Figure 15 is a diagrammtic
perspective view of a device according to a sixth
preferred enbodi nent of the invention. 35 A

par al | el epi pedal package 1,-a% represented in figure

1, has eight corners 2, each corner 2 being delimted
byintedeast dés 3914ed 5 tger PRAICAUTAT t @ eBeh a0t heP. B¢ in

deyd, 56, & agc dimg terde fLigtsegbodi ment Jaf eh@esented in
invention is . glued to one corner 2 so as to be in

cotEEIe ith the three sides 3, 4, 5, as represented
|n figure 2. 5 To do this, the deV|ce6takesthe

m qf flat _label [ eprese
8 = a§ﬁ§%|9%Vl§§pﬁ%rtg%%Fn % g%ape 8? 2 tlat
brlaxbeﬁt rm@tereﬁeratéél dablfe guftee)d ,bl@omreasizag §Uct¢dé1§Slve

%Rf;! | yeenbi Ly nduct Rawi #®1dabl
t wo éx%&:p?s depoélfedpgrgﬁﬁd 10 %%ﬁ?%ﬁ%ﬁdg °hs anee

t he
sUPpeFib e sk TG oFHFE | ¥Pp BARST | RT tﬂ@ﬁ}ﬂ‘iﬁﬁe oflg. 2
mﬁﬁﬁﬁ%c;}ﬁEEWiﬁéhgﬁlw£vmnget?ocendbe ipoidepdsticetharound
syppor or ter nati.ve a s -
&5 ot h‘éﬁ?o?HPBP %Catél \r}got]? 5 E?gk g&gg o
bytlnset sdhape cbépcasu branket . fmm accer@crlmlutweemrs ihkgan Dbe
ﬁﬁb§tafeo£'ﬂggd X tEQﬁaEQW%ﬂySUEBbyloop

The,
grnlna s of an ectronlc transponder chip Syc
aQﬁﬁr%ﬁﬁ% %%lBerP§eﬁnéﬁ1ﬁﬁ9 frmneti & SP“@H@tﬁyﬁetraCk

2Q>bt$aadua‘cpr oRFIries; 2 Mieisé gaegokataper abe drohr eguentidestive
éﬁg 10 MHz, normally 13.56 MHz, and the operating
ards of which are mainly set by the I SO
standards The el ectronic circuit conprising, on the

o'ﬁg'xehaé}qutgf the GRARAUCS | X@ew'lrl%k%df Q4N Afe aphRer supply
and on the other hand, the electronic frans onder % g -
9pq;§yﬁ§%%ﬂg§1ag electronic transponder ¢ uch an

electronic chip 92 is known per se and is of the type
used for RFIDs, designed to operate at frequencies
above 10 MHz, normally 13.56 MHz, and the operating
standards of which are mainly set by the ISO standards.

The electronic circuit comprising, on the one hand, the
conductive wire 8 forming a loop, and on the other
hand, the electronic transponder chip 9, is designed to
form a resonator, the loop of which forms the antenna.
This type of circuit is also known. The antenna is .
produced so that the resonance frequency of the system
corresponds to the operating frequency of the chip,
i.e. 13.56 MHz. If the capacity of the electronic chip
9 ig insufficiently high compared to the inductance of
the loop, a capacitor (not shown in the drawings), of
appropriate rating, will be connected in parallel to

the electronic chip 9.

Once the electronic circuit is placed on the support 7,

a protective film (not represented) is applied.
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forma resonator, the loop of which forns the antenna.
This type of circuit is also known. The antenna is
produced so that the resonance frequency of the system

30 corresponds to the operating frequency of the chip,
i.e. 13.56 MHz. If the capaeci8y-of the electronic chip

9 is insufficiently high conpared to the inductance of
t eldopinas cBpaciFRora{hotheholarkadt RE dhgni FIgHTof 7 10
apHOPEhabe 1At | A bréididethe EpmmestedHen panasl &l ,top2 is
35 the electronic CB%%?Q. Ch%e the electr nig circm;é fo
i S4 o™t heP§uppdttct, ©%a Prot SEEREFT i 'm (7t

r epreisknt ede ilabappliech BGhFed dpbrhesnPl11RP2 e thenEach

r 0 ; port I nqat h e
Egoc%e%f‘e F%Eégﬁﬁgg g&’ E’E’i g3 gﬁcﬁa e% gafn Igan% gér;gn%ﬂeo%?cjp
t Hommeshdry the seize Borepresdpting pREREPXiWabellraethird
PY | e 1Lyveld11134,BaChoB Ofndher i ti ansugll, the tBree
includes a part of the_l oo forneqlb t.he wire. 8 - .

r ARESEARS nd lappréxi n’&?el}ﬁl‘g‘éet Hi e ]é%/ TP | Teceive
arpa fofcd herdapop. Thus, the three portions 11, 12, 13
have roughly identical receive surface areas. 10 It

Is inmportant to choose the dinensions and the

dilsposdist i dmpsfraang | dop ihosigeh &hgay dagensiepeai pand the
el S manGt | rcharAct@bSt 16S st el tmﬁafyt hgsusé i Bbtain
t he chosen frequency range. ,15,Thus, fhe ollomhng .
o R TRRAE by Ay 26T SERRIHFE, SBEFGRdEC bphe - use in
i rpesidipeguattdguaicyt heamsir f ace areas of the loop in
the different planes. 20 Starting froman L-shaped
structure as represented in figures 1 to 4, designed

t Fyes .f &lm@dfglgmgimo adijnesmept sad. PRY t¥recfupKrarele.

anRAsng&dd, beydahididng equality of the surface areas of
the loop in the different planes.

Starting from an L-shaped structure as represented in
figures 1 to 4, designed to be folded along two lines
P1 and P2, three -surfacé areas can be defined,
respectively intended to be disposed in three different
planes, the three surface areas 81, 82, 83 being
separated by fold lines and roughly corresponding to a
first branch of the L, the join area between the two

branches of the L, and the second branch of the L.

The following conventions are used:

- d is the distance between a branch of the L and the
intersection of the fold lines P1 and P2,

- L is the 1length of a branch of the L and the
intersection of the fold lines Pl and P2,

- 1 is the width of the branches of the L.

Consequently:
S1 = L1
2 = (1+d)? - &% = 1% + 214

S3 Ll.
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respectively intended to be disposed in three
different planes, the three surface areas S1, S2, S3
bei ng 25 separated by fold lines and roughly
corresponding to a first branch of the L, the join
area between the two branche® of the L, and the
second branch of the L. The foll ow ng conventions are
used: 30 - d is the distance between a branch of the L

?gﬂrgééel ghat eﬁé?ﬁét@& of i he fpasi;és neﬁrB&gandoxE’é df the
en

a bran an

heeSe cBFORAGF t%ﬁ??%l q?ln% fkﬁn Efse thyge  ggrtace
Watdn sofndete tor & hesugiflyt hehd . sBfe Goimequent|ly: S1 =
L1 S2 = (I+d) 2 - d2 =12 S3 =1Ll. + 21d - 9 Since
the magnetic field passes through one of the three
s s imiews Si, S2, S3, these three surface areas
neeq, tohe r QHQBEMtEggs@E@@E 5678 i Snyigeldmi Be -sdde of
Kl characterlstlc rel ati onship of one side of the
Iab& e label.) + d = C overall | ength of the side of
ther 10 lsquat e i) \Mﬂ:iv@lrat]ﬂe dehoktedoEabehe f igisde Tof the

have, Sl =S2=S3, ohy 2 15 C=1 3k
+ 1 385 et 3‘/” \%1} [ xe ldelt-%elasbegt ang]:ﬁH ar | abel
format of one side. Mre often than not, it is equa
t&ol iive S1=82=S3, we obtain:

d___L—lz(k—ljl

Normally, k is fixed by the rectangular label format of

one side. More often than not, it is equal to 1.3.

For example, if it is decided that C=2.5 cm and k=1.3,
then 1=50/4.9~10.2 cm; L=13.26 cm and d=1.53 cm.

The following measurements have also been made.

With the label designed flat, figure 5 shows how its
resonance frequency changes when the label is distorted

for different wvalues of d.

Thus, the values of d that can be used to obtain a
resonance frequency close to that required, which in
the example is 13.56 MHz, are within a band of values

Ad between 1.3 cm and 3.5 cm.

It therefore appears that the values of d that can be
used include those determined by wusing the equal

surface areas method.
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20 For exanple, if it is decided that C=2.5 cm and

k=1.3, .then 1=50/4.9-10.2 cm L=13.26 cm and d=1.53

cm The foll ow ng neasurenents have al so been made. 25
Wth the | abel designed flat, figure 5 shows how its
resonance frequency changes Wer the | abel is

distorted for different values of d. Thus, %Ei ggéueabel

ofF iUt 6 c ARPEESEEES 13! oBXEFRE IO 3F2FadFha
frcﬁmulefwré:l@selhwhhah eRUigaets aldmdnts dhe draopkd by

' h
S B AR S POE OB DR
vadhegs Tifatd theet xcaredimngblarsethdnrel ude t hose

determ ned by using the equal surface areas nethod. -

10 Figure 6 represents an execution variant of the
| dsel itef cprgidtéos, afh Whech thke Rafhe of edntFluge to the

degigiee s pynedhersanBer et:ehe&ces aso beif eché nlihés P1, P2

case, the ect angul_ar

Sq%l?gcgoﬁ&%ﬁ%ﬁ\ghfmbsgnet t?éja arct”l:t %hl s%; ued fl?hthls
Sickss, tear ltioet Hel cmsnélocgt&do ehatheheddgeaebePiscep? the
ars%c?eacﬂ gPhuaCt Pyong € h?lﬁ@”ﬁ@r Anl&B%&ed on

case | he 1 1S ocat on t e ed ge bet ween
1Ghs dedae ahgtvREnstHE @1%d3tﬁ€dl the pids -‘Pocgbedparts

Omzt L hes Z@ﬁsﬂeéﬁveeﬁla@@ IsldﬁgSFneﬂrt bespedeibe Thees P1,
parts are the 0 al on i, respectiv
I|%%§KP%’ %4) %ﬁﬁjﬁﬁéj the S|g§§:, Bég%a%
package 1. 15 Once |n pl ace, the | abel therefore has

f |
otﬁ%érfge Yégg gﬂ% @%%é%ﬁ%ﬁéf@%&@@dﬁ&g %ﬁr&%s%%%@1v1ng

respon ortirons 11,
Sifvwfaakh  SaPPdce APERPFECABNASTo et ve afh  other,

el eairymeEiis vavehaorpent ednsoughl yiper pendi sithee | pach
to it eIf t he devi Cf%ZO therefore def

t LSS S ST o@%ng? fiyg an ehec%rgmagnetlc wave

oriented roughly perpendicularly to itself, the device
therefore defines a three-dimensional orthogonal frame
of reference covering all possible orientations. In
practice, any electromagnetic wave will have components
Hl, H2 and H3 within this frame of reference and will
therefore be captured by the loop. It.is interesting to
note that an excitation by a one-way magnetic field H1
or H2 or H3 is sufficient to make the entire loop
resonate and to feed the chip 9 with sufficient energy

to function.

A device 28, according to a second embodiment of the
invention and as represented in figures 7 and 8,
comprises a flat support 29 in the form of a flexible
strip. A wire 30 is placed around the edge of the
support 29 to form a rectangular loop and is connected
to an electronic chip 9. The support 29 is covered by a
protective film, then the device is glued onto an open
bracelet 31 having dimensions close to those of the
support 29. In conditions of use, the open bracelet 31
is placed around a roughly cylindrical body, such as a
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rectangul ar

of reference covering all possible orientations. In
practice, any el ectromagnetic wave will have
components Hi, H2 and H3 within this frane of
reference and will therefore be captured by the | oop.
It is interesting to 25 noteltlhat an excitation by a
one-way magnetic field H or H2 or H3 is sufficient

t ¢iEke PRedBntdTE S 08P Feddhat@rBng &F Ghel i pO°F.
9 wﬁ%@ufﬂy Citeft mgregy 3¢ 0 thasct has. 30 Aogewi cbras8elet
according to a second e [ he_. ] Nt j.on

e ¢ b TR RROC! TREbg@hed [ oreLOYERALON R0 C ace
supEers W2ich whieh foe ncaptare| ekebradisttyporienred Boves

| §5,Pl aggd t"’l{fu%ivfe'%e 2498 Qfdhe SUPRET t-1O LRiEOrdR athe

. oop and 1s connected 35 tD an el ectronic
clfyd 191dethe support 29 is covered by a protective
film then the device is glued onto an open bracel et

208 1A G r e B TRES Phe? bpbh Bhagera P orgs means
pltaced ehouddvaceorghl ganykaadiycdle Fathptelickoadigferent
ﬂ%iéM'égréﬁ igh?ﬁhkﬁr§9iﬂ% ?%f%@%ﬁﬂ@rb&%%@dge dhea 1loop

oop or med e mre 3 hen has an _open bracel et
stitdt 1R BRENt ARIATOIRE pPeEBREYr? ed8i VTS sthF aggscnance

aff&%ingﬂHd'y VHi-gd?:thﬁé) SoPLubBridie r:aéfaidl:yeﬂti eft ede device
waves . n e _waves oriented al o t ' f
Ry L RALP . WAERT ahte 1 Rat PRELor eIt iy The
operrve ackbetingeanse t tariahéodevofe @8 cdiresnwniay bes a
a t Ef ferent. ' r s NEK
pgﬁz?ilcgtﬂ]og{r) ?f tHe &%chgeﬁéf‘”%tsef%p;@@eﬁé@@“ﬁﬂ nﬁlgt;ure 10

eature o oop wth an_open bracel e

sthiorctarkerageisiat 3théunesoriende’ - ¥¢ dfirentyeRnytehgiameter
ovey vel age waehfi ehentdodméber deyf cahevabyadellidte varies

when its- dj t h |ightly:_The . Ml .
R T T o FRoChY agiiney Sae anE. (i r TERa R
disametret the meprigsdntieteduerfdyyafe 100 56 MHz.

A device 33, produced according to the third preferred
embodiment of the invention, is represented in figures
10 and 11. This device 33 comprises a spiral-wound wire
34 closed on itself so as to form a circular .loop
having two ends linked to an electronic chip 9. In
conditions of use, this device 33 is placed around a
body having roughly the shape of a cylinder, such as an
ankle or a wrist, and presents receiving surface areas
with which to essentially  capture waves Ha oriented
along the axis of the cylinder.

Moreover, the elasticity of the spiral méans that the
device 33 can easily be adapted to different diameters
without any specific opening device. As for the device
- 28, according to the third embodiment, it has been
observed that the resonance frequency varies 1little
with the diameter. The curve of the resonance frequency
as a function of the diameter of the 1loop is

represented in figure 12.
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for a bracelet 31 tuned to 13.56 Mz when its dianeter
is 8 cm Wen the dianeter of the bracelet varies
between 7 and 10 cm the resonance frequency- renains
around the nom nal frequency of 13.56 MHz. 20 A device
33, produced according to thé&2third preferred

enbodi nent of the invention, is represented in figures
10 and 11. This device 33 conprises a spiral-wound

Y“ﬁi%ug%“hlcj OS&5h- _@éb:ilweb}‘ _d%:%k}igé 3% fardpmiicid ctb af, _fourth
00 y having, two ends _|inked to an e]lectraonic ¢
9.6“{])0@‘118%'“%“&%%35? &5 sg]&é?ﬁ?cgn’f?% :;C Spladet P Of. a
apethtae, kodyimavhag fioughlembdib redrape ofmpr oyingder wire
S : L L1 St cBOd Nt§o! Be@b¥hAY cul
R L e e
Hseotilomsed S80 a$ orfeP t Hemaxi 8 otefhe hépagRfer around one
MY£RNe! . of henel aaldkeicty e t BRigPi3AlpdBANSsitaitédlp for
device 33 can easily be adapted to different dianeters
wwleany?r’sﬁeé’iefrlt@xoﬁeﬁ?i% FEAs for the device

35 28, according to the third enbodinent, it has been
ohserved .t hat nanc ugpc | idd | i Fth
WieR e 1 anspareCiEs Sy i R FetShding 10018 1

f eotpodioentasinténdedi 6@ die t Héughaiier bRet kOGS ©f 2
| $adkeReseqd edni RHd Ot £sd 2emboddmehkQUnhikh is similar
represénts a device 35 accordln% to a fourtg . £ in
erfSo Filfe L S thtIFRRUE TP heS X TRY Bhtb +he 2BPRer 8 "]
patikagrmsof natha fiitst soreadihtent ine ospehsning, abubr with
5ad§:so%r idkéi n u%%re%%lg séi.de of the packet two

perpen&icu ar Sections, so as to forma | eft hexagon
around one corner of the packet, the chip 37 being

g !Fti%%tr%‘i Z.Sf %pz@gae{%se,% Oé‘i:@th/gééﬁlﬁéd%%ﬁtheo?eéagf@?%ifﬁo39,
| gur e - represent.s a VI ce ccordi ng. . a.ll ] -
er?%@di]i%iﬂ P‘ﬁ%%ﬁdgﬂ’rﬁ@dbgb%l Bed SGhPE I fe “g'b]rcgfbrl%f tyisted

about a twist axis parallel to its length, in order to

form a left surface area with which to receive waves in

a number of directions.

Although the invention has been described in
conjunction with particular exemplary embodiments, it
is clearly obvious that it is by no means limited and
that it includes all the technical equivalents of the
means described, and their combinations if such enter

into the context of the invention.
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package, as in the first enbodi nent, which is simlar

to the first enbodi nent except that its shape is not

in the formof an L with straight Iine segnents, but
with 15 a rounded outer shape. Figure 15 represents a
siva R84 of a device 39, the | oBFTHERAGO5/000117
formed by a rectangle which is twisted about a tw st
axis parallel to its length, 431 order to 20 forma

| eft surface area with which to receive waves in a
nunber of directions. Alth&}@?%e i nvention has been
described in conjunction wth particul ar exenplary

odinents., it 25 is.clea | bysno
ns {En??%%ll andmf:ﬁlver Ekgnggéégggl Itdl%??%g tec Ni %{%f 33)
equi valfes s of tdi@cummnﬁsmm meye androéded with an

conbi n f [ c ox ;
i nvent ?%r%:%}vﬁlg 2%%@%%%2%% PCT/ F gg/ O%(r)@t 3ap %%E%Clated

CLAI VS Wi st Rl 9 &R - t’E‘?‘%%%%@?‘érdajte é%>(eth2§ loop
33) feskiby edsrd r@ﬁagnet bR ewaiedd provised whéhedrchronic

ant enna corrprl | 4)  asso
an el ecttdh f@ %@péﬁggg hﬁgrfﬁﬁ% q$neq%%§?6ﬁ%eﬁﬁﬁg is
abl e orpatdseadonehhamqm obfeed thierst ectlesineomacmiar i t Wwave

an i ndu rept geper gh8d WheR idy | SnEPARSEon, and on
t hr ough y a Trst electronagnetlc wave 10

H3, Ha,thd )oBReFyibRgd/ nfiR nEEren,@ afecord F&§c5Fﬁgﬁgnetlc
hand, tv&v&ﬁ”@:a&ﬁy&@@’ldtﬁéecfé@ﬁaﬂﬁet | Bromathet aelgichgonic

the response fr el ectronic rac ' :

in thangﬁ@ an?gﬁﬁﬁc grlagélgned I n such%@% éﬁﬁéﬁﬁg s
t he | odestignmd sbs auchsal east thes rore cmmna@mﬁrlses at
non_pargééﬁ iwgtﬁohnc glgﬁéktanﬁHhiﬁﬁ%aﬁiefnﬁhrts in a

devi ce aimed I n im1, charactérized in
position of use

2. The device as claimed in claim 1, characterized in
that the loop comprises at least two parts
situated in roughly perpendicular planes.

3. The device as claimed in claim 2, characterized in
that the loop is intended to be disposed in two
planes roughly perpendicular to each other.

4. The device (6) as claimed in claim 2,
characterized in that the loop (7) is intended to
be positioned in three planes (3, 4, 5) roughly
perpendicular to each other.

5. The device (6) as claimed in any one of claims 1
to 4, characterized in that the antenna 1is
incorporated in a support (7) intended to be glued
on several sides of an object (1).

6. The device (6) as claimed in claim 5,
characterized in that the support (7) is produced
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that the | oop conprises at |least two parts 20
situated in roughly perpendi cular planes. 3. The
device as clainmed in claim2, characterized in that
the loop is intended to be disposed in two planes
roughly perpendi cul ar to eachidot-her. 25 4. The device
(6) as clainmed in claim?2, characterized in that the
| oop (AR ithe dcami&as too s Pokiasbited 388t -hr ee pl anes
(3, 4, S) roughly perpendicular to each other. 30 5.
The device (6) as clai in_any one of .clainms 1. t.0
4,7 char&ét er FZ€adfn tﬁgg t he®&nt ePha TS i ridbr pSrardy 1
in a suhporctE?) daat endechdto biee ghueennancewpeiaes a loop
si des of,an ' 1) . Vi a : ;
cl ai rreg(Bioﬁ} cﬁ?%x%n%s?é %Lﬁaf%ceteselrf?%gdg?n ét}ﬁaég%%e%gasggﬁlcal
(7) ishyesgdesd obtpined tfeom or nf bt aS4ePPridhesyee Py 2
| abel . £iexhitg deiGe .(28) as clained in claiml,
characterized in that the antenna conprises a |loop 5
(30) produced in the formof an open cylindrical
breacel @he obtiavtied frgaea flas suppaitedorned bylaim 1,
erXIb% é?&éd%rf%eaThﬁnﬁe%'%% (%%k a%n%%%ngdch 9&@%@ a
1, 10 CharacterizZed in that the antenna conpri sgs a
cl osed cdicsed FitBobapr bdapedrodswed sHiawml @ wegagal-wound
wWre (3Are Y34¥he device (28, 33) as clainmed in either
of clainms 15 7 and 8, characterized in that the. |oop
has a dianmeter of between 4 and 10 cm

9. The device (28, 33) as claimed in either of claims

7 and 8, characterized in that the loop has a

diameter of between 4 and 10 cm.



