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*166166* 1 m\mt ection or identification antenna

ms\Nm\“mwm the environment thereof The present
i nv

es to a resonant detection 5 offd JAN 2007

I denti fhigati on antenna of the type conprising at
| east one turn which conprises at | east one
el Betectbon yox oidlentt i figcati ion anit drme GHMEHSAG ifve 0 the

transponder el ectroglLg.:chj hg, operati ng frequency
of tﬁe said antennghgé?EgBS?éa?g? ?ﬁgn or equal to 10

WMHz, 10 the area defined by the said at |east one turn

‘behagpregbatantdwalds dresseidads ot equal 4 9 gﬂg’ogg%ﬁ%ﬁon
The antenna .forms a resonant circuit operating af-
f?%qdé#é&laflll‘?@t\}é’lnuea%ﬁiew ciPfi stheedeyee niawwrisiay at

tbead® piade up tawthf i CvRDEh eNeF@ipt Os S3IPP I }ogggast one

i hi The.chip is thus.said to
S%liss%%%%: lllﬁy g&(?ﬁu%%tlgﬁna‘glﬁ?e,a? r BxafAEeqtsed R a
t HeARSRANAST eleairzartiesshimenthd i m&rmﬁmdfl}?qmémcy of
f4 eloNy ' sy.st es ,
ttlﬁei!e(rj}srﬁa?fsd a%gtglﬁgag%%%{%n%@%gﬁﬁt '2%1 a{rf a%%l %ﬁa]t her rf%_rbgéz
ﬁ’%ﬁe eXEERdNG I P63 PVt BRdSEREi Rtopkeast ngner éc?u@ncbemg
aibardnitglel laless thalHoy. edhaTheor esqbamt, antennas
are consttg{rauclgzd in such a way that their inductance

tches the capacitance of the Circuit. Thls_ o
g@ﬁacﬁft%&@ i 5OTMF pr aceserantosértoithaperatinbeat high
. efl reciuetityG e - L oFUGH 3G Gl | Ye
de_L itiye égdheﬁgaggﬁ an%ﬁ? angét L%%seﬁ)egﬁﬂs éis 58 35 t_:°
3% :e&?éecl'ﬁ}'éi Sheb T hatSIRHR cGPar PYPREY ectke t il ectronic
Capaci Tarcehod thetbiiscaaid tod be gopsesiueat tyiyery
difficult to produce antennas whose operation is not

' ' a change in medi um ,
bggg|éﬁ¥éjnas-are9 for example, used in the field of

contactless identification and 1in the field of
detection in antitheft systems. These antennas are also
commonly called “"labels", their area not exceeding
0.30 m* and their operating frequencies being high
(above 10 MHz) .

The resonant antennas are constructed in such a way
that their inductance matches the capacitance of the
circuit. This capacitance is in practice close to that
of the electronic chip. Now, such circuits are very
sensitive to the environment as this behaves as a
dielectric medium that particularly affects the
capacitance of the circuit.

It is consequently very difficult to produce antennas
whose operation is not impaired by a change in medium.
In particular, when the resonant antenna is integrated
into a player’'s identification number, and is therefore
in contact with a human being, the capacitance of the
circuit increases. To solve this drawback, it has been

envisaged to modify the shape of the antenna or else to
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35 In particular, when the resonant antenna is

integrated into a player's identification nunber, and

is therefore in contact with a human being, the 15 JAN 2007
capaci tance of the <circuit increases. To solve thi's
drawback, it has been envisaged to nodify the shape

of the antenna or else to ~II~MIIIl IIHIIHIIIII

modiiIf y~-thre rumbe0 00 0Rirds 50;EANh%0&?1te¥ma”0d{cfv&é\Ieﬁe the

s f _the aptenna., However
%ﬁ%?a&géi FB:'EI gnSHSO N3P pridvfde %%?Y%‘F%ct osr‘%}:leaCtorY
Fesylits.. The obj ect of the present invention is in
particular to renmedy the aforenentioned drawbacks by

%r oviding a resonant antenna that is virtually
RSeRSIECke Afo it PreRATONIEVENt howhich int s tilcaded; to

aa@\etig denso E!oré&n@ﬁ‘c%on%ﬁf eV B0 | ?zg?( ) WM%ing  a

neans. For_th gose the invention P S an
gt

ARPERART a?él:fo‘?fm BLcH& nYirtueesvdinpansithiee to the
envenbnmanta i estriaht ot ennapabddie Kind ivy qH%Sté(?n by
gta fggga0|tan elof thesantenna is substantia

gr egﬁ % or “efftial TG PEYPF i Q factor of

t he si ngle turn IS substantially greater than or

@qga|tmDSSQmuﬁhanks tthd heseearriangepeBiS dedn Qﬂtegﬂgenna
eratln? characteristics are not nodified by

?ﬁcordl r orihefit 2A%s been AGHPIdihghy dbtai egention, a

Adyanhageoast ¥nnbhest r anspondely chip Haés@ﬁ brshas total
capacitor of predeterm ned value -and’in that a secon

E%B%EFF%PC?SO@ &bed alnﬁepla)}raalllselsuluatlarttlmale]l}eogzrme:r than

| S aII ance of. t he
gEt gﬁlﬁgll ;&g;r%la Ean St e% 8 eI {5409 kg ygurn

is substantially greater than or equal to 30.

Thanks to these arrangements, an antenna whose
operating characteristics are not modified by the
environment has been surprisingly obtained. '

Advantageously, the transponder chip has a first
capacitor of predetermined value -and in that a second
capacitor 1is placed in parallel with the electronic
chip in such a way that the overall capacitance of the
antenna is greater than or equal to 140 pF. It is thus
easy to match the capacitance of the antenna according
to the capacitance of the chip, which is predetermined
during fabrication.

Preferably, the said single turn has mechanical
properties suitable for the antenna to retain by itself
a predetermined shape. The antenna can therefore be

used in the form of a bracelet or collar.

In one advantageous embodiment, the single turn 1is

fastened to a support.



easy to match the capacitance of the antenna according

to the capacitance of the chip, which is predeterm ned
during fabrication. Preferably, the said single tugg N 20
has mechani cal properties suitable for the antenn N 2007
retain by itself a predeteryniined shape. The antenna

can therefore be wused in the formof a bracelet or

collar. In one advant ageous -enbodi nent, the single

Aixt irrefemalehed tbha sappdrt sihg3eJANWZO07 cBplss a

§¥§g$ggg%g%néh§i§gid single turn conprises a

single-strand wrée. Advantageously, the said single
turn conprises a wire forned from seven strands and

the dianeter of which is substantially equal to 0.25
prﬁﬂ‘{ar’%cﬁgee%eﬁ#pﬁrre. Cheef 22181 P1NHE sBYENSIGRIRT kg5 a wire

fk@sd t heoh 0 0$hed;; bgtr -
and The oot b osad he TTH clogss o np: oy ooe! Whflen s
sistantially eal to at2beast fordewrapde35 m
respectively. Preferably, the single turn is chosen
fromone of the rectangular shapes having recessed

R feerabland  thectsngdll @h nghapesu FaViddkeGUt tROM 1Sy of a

QO her features and advantages of the invention wll
%ﬁﬂfg‘ard‘é%FlFﬁ@ ur §e DELIHRAED| PO nheestidtpt | andofthe
- 1gfedd S [ ol f -lipiting
exanplé#%n%grﬁgggﬁfgﬁsii%ﬁgaf?%t¥%élgpﬁgﬁg%% g%aﬁfnépaSt
JFidgur erd sHowsn ar e siseciaitve amt enna according to a first
enbodi nent of the invention, associated with a

player's identification nunber. Figure 2 is a plan

vi ew of a resonant antenna accordi ng

Preferably, the single turn is chosen from one of the
rectangular shapes having recessed corners and
rectangular shapes having cut corners.

Other features and advantages of the invention will
appear over the course of the following description of
two of its embodiments given by way of non-limiting

example and in conjunction with the appended drawing.

Figure 1 shows a resonant antenna according to a first
embodiment of the invention, associated with a prlayer's

identification number.

Figure 2 is a plan view of a resonant antenna according

to a second embodiment of the present invention.
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to a second enbodi nent of the present invention. 1 5

JAN 2007 4 Figures 3 and 4 are plan views of an

antenna according to third and fourth enbodinentﬁ bAN. 2007
the present invention. 5 Figure 1 shows a prefer éd

but non-exclusive formof a resonant antenna 1 or

| abel according to the invent4don, associated with a

pl ayer's identification nunber 2. The antenna 1 has a
sFaPuresi ékrigyd . 4 18rghplant eriewsl efhusncempenses adanrding

EFémméhlﬁ@reSnﬁur@%uf%h4‘@HﬂoélﬁEnESCt u'@ﬁeSh%&%sent

' course, the shape of the turns nmay dif
béPﬁ§n56§§|ble for the turns to be of square
circul ar, elllptlcal or even hexagonal shape. Ehe
e_of th turns is chose 15 according to t
Shape ol N LU e Looghosen 15 sccordng 10,108 o
cnasbnanteanaesnppuycandahdkﬂ&ﬁ&@ﬁdDMgaﬂbeﬁna fiokedition,

SGEROPRAGEn, FAR A Meika S ORR e Ra B R onpfobh 5 7 7e

support or player"s Al
ué@@en§akho Spérsgélén@h@pbnases at hi gh frequency,
the val ue of which is greater than or equal to 10
for exanple at a frequency of 13.56 MHz. This
cﬂpﬁ 68§§8§§e§-|?ﬁ?$n§P@PQSS€ﬁaré@FéﬁP§¥W@%eeu§hra§ turns

|3$ aaraaﬁitsmee rH&a\H@dl%rOfshézﬂés oaPIGUrHCE t8e shape
%er durln tion ., of _the chi é%;course
BT oy St e i cREL S TRGss Hfgeqthe
tunmheﬁxfrbquemtlegudﬂérnnlrhelaonteallnﬁtibal or even
'1@3 ébﬂgl t Z;’l‘l'?%l él‘?aéaesa'fodf tepRe L3I L chosen

ness i NSO
accordlng to the application of the antenna.

The resonant antenna 1 constitutes a supply and
transmission antenna for a transponder chip 7 which is
itself attached to the support or'player's number 2.

The electronic chip 7 used is known per se and operates
at high frequency, the value of which is greater than
or equal to 10 MHz, for example at a frequency of
13.56 MHz. This chip = possesses intrinsic
characteristics such as its capacitance. The value of
this capacitance is determined during fabrication of

the chip.

Of course, the antenna according to the invention may
be used at other frequencies.

Within the context of the invention, the antenna 1 is
said to be of small thickness insofar as the area of
the constituent turns is substantially greater than the
thickness of this .antenna. The area bounded by the
turns is small, i.e. less than or egual to 0.30 m?. For
example, it may be a square with sides of 0.5 m.
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the constituent turns is substantially greater than

the 35 thick f thi t . Th bounded
e i ckness o i s antenna e area é%yJAN 207

the turns is small, i.e. less than or equal to O.

n2. For exanple, it may be a square with sides of 0.5
m 15 JAN 2007 5 |In additson, it wll be readily
understood that this antenna nmay consist of a single
tir nagdédmnect eéd twithebechigadily AegerditBsdt 0chat this

—m&%{a qwrgér?glgtegc%f']daes 1&5&% tl%léﬁ/egfllgg%l?CPEd to the.

antenna 1 i's constru
c%&)’a&ﬂance is greater than or equal to 140 pF and so

‘that the Qfactor of the. coil forned by the turns 3

tl-eccor(%[ the turn 3 in the case of a single 10 turn)
greatst th&n ofPeHREF t £SFERYifof afeasuige ©of the

capemittiamce ohet hantadreet r DNiic cbbast@ﬁa:aga éb/ that its
RRstuct ch this 140 gres 0

pr es,ealrr1ltqL éa\.;Cghn |tga%1%dv2gnt RS yE Fovi aefqi’?q'fotr al‘lO pF
saé'@onaocaifﬁﬁcq t bhe8 G-Fase o3l aedd tihe paprall efomidch byheche

chifns7. 3 The \sal e@roﬁhéhlt%rﬁe@nﬁn%mc'é&é i §¢ tﬁ%gﬁe
tqlztngat of t el e%tronl C Chlf so that the tot
capaci gngge -SEh&REHRt BAngar&1gFRaflr than or  equal

to 140 pF. 20 The value of the total -capacitance nay

Ghsefee 280 CYAY phoseveldle O 0eT ST RO NS S,

as, for exanp avi ng sever al
CEPROT orRY plcgélééraltctwéverlaﬂ%aqi'ol s si n1éhepF oorreshold

@béaelOcﬁhezqﬁxﬁﬁﬁﬂﬁlEﬁ$§n8§oﬁ539§¢éﬁ £?¥$E§H provides
@&tn%&% C{)aCIGII% tai ned f ates,” sCreens

or cabl e jac s 3°% P afa?é fRd@arpehel with
é%&np?%lpof7a @bppevatme of this second capacitor is
matched . to that of the electronic chip 7 so that the
total capacitance of the antenna is greater than or

equal to 140 pF.

The value of the total capacitance may also be achieved
in several other different ways such as, for example,
by having several 1localized capacitors placed at
several points in the loop or else localized capacitors
associated with distributed capacitors -obtained from

plates, screens or cable jackets.

The turns 3 to 5 are made, for example, of a copper br
aluminium alloy and their geometrical characteristics
are designed so as to obtain a Q-factor of greater than
or equal to 30.

Thus, a resonant antenna 1 insensitive to its immediate
environment is obtained.

Each turn may be a single-strand or multistrand turn.
The antenna may thus comprise a wire formed from seven

strands, the overall diameter of the wire being about

0.25 mm. The antenna may have a rectangular shape, the
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alum nium all oy and their geonetrical characteristics
30 are designed so as to obtain a Q factor of greater
than or equal to 30. Thus, a resonant antenna 1
insensitive to its imediate environnent is obtai A8dJAN 2007
35 Each turn may be a single-strand or nmultistrand

turn. The antenna may thus-cenprise a wire forned
fromseven strands, the overall dianeter of the wire
bdiengtaboudt wHi.2b immarddend@nt @bnamnaydhave &idth is about
reghapgul ar shape, the 5 JAN 2007 6 Iength of which

is around 190 mm and the width is about 160 mm The

support 2 to which the antenna is fastened may be 5

made stupfibdf%t esi ab Qhidny Eﬂepeaaﬁgﬁhaa%.sol ?‘?Sé%gned may be

gl ass, _cardboard, |eather nonwoven

mﬂééﬁ °¢aﬁrﬂ§teH%§%Lﬂﬁﬁ?QYt%VEﬁnnﬁuﬁb faspéasdico @ﬂ@ss,

suapabbazd 101 eapheyi, NgwaBy, Knawhwbeehnolsady-i cThe r  woven
nay take the form of tracks deposited, for

eg &; by etching or printing, or any other process

for depositing a conductive material. 15 By may of

n li g .€ex I he fra bt ali has th
of e D3 B R Eimeds BF "I ThoRE cbder oy qipport 2
p@@@l@yengoﬁnwhénqﬂnﬂtaphmmlmgybeThéa$anximayatake the

SEPRAT lof ThEablE NSefys iRy S BGLE 1 o 20y ing or
this case obtained froma materl al se nec anlca

propeFties aPFOWQHﬁatQ#?ﬁ¥orPF9Fﬁ§F tdBe ceppoitbag a

byondsetivéonateegsel ves). The antenna may for
exanple take the formof a single turn nmade froma

By way of non-limiting example, the track obtained has
a width of 1.4 mm and a thickness of 35 um.

Moreover, it 1is possible for the label 1 not to be
fastened to a support. The turns, or the single turn,
are in this case obtained from a material whose
mechanical properties allow the turn (or turns) to be
supported by itself (or themselves). The antenna may
for example take the form of a single turn made from a
wire comprising 7 to 19 strands, the diameter of the

wire then being close to 0.5 mm.

Moreover, in a second embodiment, as shown in Figure 2,
the antenna 10 may have any shape matched to the
support to which it is intended to be fixed, such as

for example a case of approximately rectangular shape.

To achieve the same capacitance, area and Q-factor
characteristics as in the first embodiment, while still
taking into account the environment in which it is
placed, this antenna may, for example, consist of a
first turn 11 and a second turn 12, one of which is
placed inside the other and has a smaller area.
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wire conprising 7 to 19 strands, the dianeter of the

25 wire then being close to 0.5 nm Moreover, in a

second enbodi ment, as shown in Figure 2, the antenna

10 may have any shape matched to the support to v cliAN 2007
it is intended to be fixed, such as 30 for exanple a

case of approximately rectangular shape. To achieve

t he sane capacitance, area and Q- factor
cRaragxanzte csthe iseadwd f tnsh dribodsneitacashi ferside the

SEtht Hﬁhﬁpglin%ﬁdQQQ9H§tsEBSnﬁngﬁﬁgpnfﬁthbg Wﬂ&CQFeE of

placed, this antenna may,
oPeﬁwe?Préﬁﬁnﬁﬁﬁlioﬁn@faQhﬁxﬁme@upﬁ Ebe(ﬁ¥¥®t whiroh 11.

i $n pl@@@d |p’t5ésﬂ=§1€ he ather a'&ﬁehassécéﬂa' leguppeani g
exanpl e, the second turn 12 i's

p?83§8XFW§F8éytﬁ§Wa%|%ﬁ kb theasdechiaf sekendirgen turn
121bhas an area of between 10% and 90% of the area of

the first turn 11. 1In the present case, the second

turn 12 is 5 approximately equal to half the area of
tHeusi r $het iirstlltufhud]l tdecdndst along thextéenosd turn

a19n8n19e0§§§ogdf}gggi 2 enkyoyer Ayfraction of its

| ength cour se, eSé turns are also connect ed
to the electronic chip 7 described above. Moreover,

andeé@ﬁtgéd WehBséedahens0 sPhe fLIsh éénﬁggggB”eEB the
hﬁ ant enpa na¥ gnarlse a éln le turn (connected t
it p- FAHC optiBnal $§SEHIBRE 8POBre additi onal

capacitors). This turn may be variously shaped, while
rﬁ%f@éb ng gge riqreter,., in_order., for t
resonan%]]'L‘I‘requen??/%%i‘]:{JL gpgn tﬁﬁa t5Y Bgd to the first
embodiment, the antenna may comprise a single turn
(connected to a chip and optionally to one or more
additional capacitors). This turn may be variously
shaped,_while maintaining the same perimeter, in order
“for the resonant frequency of the antenna to be
perfectly tuned to the desired frequency. For example)
as shown in Figure 3, the antenna 20 comprises a single
cross-shaped turn 21 (a fectangular shape whose corners
have been recessed). As a variant, the antenna 30 shown
in Figure 4 again comprises a single turn 31 of
rectangular shape, the corners of which have been cut

off.

Of course, the resonant antenna according to the
invention is not limited to the preferred embodiments
described above by way of example, but on the contrary
it embraces all alternative embodiments falling within
the scope of the claims appended hereafter.
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20 perfectly tuned to the desired frequency. For
exanple, as shown in Figure 3, the antenna 20
conprises a single cross-shaped turn 21 (a JAN 2007
rect angul ar shape whose corners have been recesse ?
As a variant, the antenna 308shown in Figure 4 again
conprises a single turn 31 of 25 rectangul ar shape,
t he corners of which have d®egrMgut off. O course,
the resonant antenna according to the invention is
1ot k%g%kggtt E%%tﬁr%f%rrgﬁe%QQQQb@%ﬂb% é%%éﬁﬁﬁ&ﬁb&%e
above by way o exanpl e, but on the contrary i
enbr ages abmpahsam@aalwengﬁﬁodmﬁ@nt§ fia Qﬂln@LMtNﬂkﬂh
the scope.of th | a ap r.eaf
20072 STBTERRAVE T 1 be ShanE evadtian o oty wire
i dentihbil gat icomnaritena ofa thensppeleroridcimgia chip (7),
single turn (3 ; 21; 31) which nprlses at | ea t one
eIecFPPcQPﬁfaééﬁ&béMQﬁ?QHQﬁaQ? IS8 ICH MEGBY (6

tr an%Q@%@%rr %lh%cflt i@l B d Do mHAe t@féeraaktéﬁgieflned by
frequency of the said antenna being greater than or

equakSEOSEdeﬂaon%taﬂ@ahﬁﬁnQNﬁﬁqﬂFaﬁq#?%%M(ﬂ%ﬁ%ﬂﬂ&?“ or
-2al | |
L;Tngﬁgk Qﬁt tlea FE?%%e%E?@F }8 edud t%% Qo% %

ct€rized ih’t ha capaci tance o
the adperiaankte HE 2y Bfberirm EubsitGnta@l 130)grieat er

than or equal, to 140 pF and.in that the fact or_ of
o S0 g KibraF S Shat gy GILLIR A @7 o 10

gr eatgl; ot R Q- AU r I 3hhe nid Ragpnantuddt enna 21; 31)
3

accordlng to aiml, characterized in that the

t r anssorsdérs teip (1A)Y hasat €y ridtangadqwl o 30.

predeterm ned value and in that a second capacitor

(8) is placed in parallel with the electronic chip (7)
Rescnant antenna according to Claim 1, characterized

in that the transponder chip (7) has a first capacitor
of predetermined value and in that a second capacitor
(8) is placed in parallel with the electronic chip (7)
in such a way that the overall capacitance of the
antenna (1; 10; 20; 30) is greater than or equal to

140 pF.

3. Resonant antenna according to Claim 1 or 2,

characterized in that the said single turn (3 ; 21;
31) has mechanical properties suitable for the antenna

(1; 10; 20; 30) to retain by itself a predetermined

shape.
4. Resonant antenna according to Claim 1 or 2,
characterized in that the said single turn (3 ; 21;

31) is fastened to a support (2).
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rn such a way that the overall capacitance of the 20

antenna (1; 10; 20; 30) is greater than or equal to .

140 pF. 3. Resonant antenna according to Caim 1 or
characterized in that the said single turn (3 ; 1§5JAN 2007
31) has nechani cal propertieg-suitable for the antenna

(1; 10; 20; 30) to retain by itself a predeterm ned

5ShapRe s4naReSQnaBhnankeeBadaegokdi agyt enel @EWElaQMSZl to

30 characterized in that the said single turn (3 ;

31) #s therensdriged doppbet Chp. sesd) ANNgdET turg 5!3 21;
Reso sageqr _ gnecof Caims 1 to

4, cﬁgp ?HF?EE |% t(:g g‘tglitghtg(es:gﬁ Si ngle turn (3 ; 21;

31) conprises a single-strand wire. 5 6 Resonant

antenna according to any one of C ains

6char BeEePRREd 2R CPREL apﬁ@r%n& engine tolﬁ’ren O(fe%laﬂns 1 to

31) ﬁongﬁ'a§§%t@r\&"zre% fior med «f Rem saven sshrgqréd&mﬁ the 21;
di amefer of which is substanti al IB/ equal to 0.25 nm
r

10 731Resomant samnt eénta rgc fordieny fromame veme fragds mad the

1to hara el d I Do 3.
; dl@T)e%Fakes the%%orm o%“%g’ttt ?‘g?f‘ e}tj)oyl%g‘det%nlﬁa 3
substrate and the width and the thickness of which

are substantial |y %ual to at least 1.4

7-pm r8§5@8t3p§ela§/‘te@“ RESGRARE "EnttEn AR Ya LSy d’afng]taol%a to

one @f ChaiaB+d digeqd’ inChARACERL 28dd Bithate t he
singlé turn is chosen fromone of the rectangul ar
shapésirhavidng r2does¥ed t2(kesortier & o afect drigiiftfardeposited

Shapes haVI b%tcrlgtec%r f'he width and the thickness of

which are substantially equal to at least 1.4 mm and

35 pym respectively.

8. Resonant antenna according to any one of Claims 1 to

7, characterized in that the single turn is chosen
from one of the rectangular shapes having recessed

corners and rectangular shapes having cut corners.



