WO 2004/ 012299 1 PCT/ FR2003/ 050020 Capacitive antenna and producti on process
therefor The subject of the present invention is a capacitive antenna and a
production process for such an antenna. It is nore particularly used in the
field of veappbiamtpens related to wirel @ss communi cati on HEFHHRYObOE0030
notably to radiofrequency identification (RFID) applications. These
applications are inplenented, for exanple, for automatic identification and

transni ssion of dataCapacitie ahteirdsamd pasiuetion peoddseltharefoel | as el ectronic
data managenent. Wth regard to access control and/or electronic cashiers,

applications i ; AN 8 ‘Rﬁ‘iﬁ’ LGe BT, ' ' ting, highway
tolls, parki ngnﬂéé%g‘%]g{quitpgfbane rﬁt'ri]c e'ltogﬁs ét(%%%%@%?%ﬁgﬁ\%%rérgé%l es have al so
devel oped identification_neans for  their personne|l or theiy clientele, by
Toans of BTCOMIAN BRESS ESIChan PR § ARG PaTicH b 5ad ipdne felhpbncy
bands used for applications of identification by radio frequency: |ow

f r equenci eppiicatiorsuraliated 3o kitelessdcorsuhunimatibn decreradogiss amotablydnd 13. 56 MHz.
The val ues of these frequencies are generally fixed and correspond to

i nter nat i agibfretaBHey fentifidattirERFIDY abpReRiTRRL THYsS agtichfigPa a reading
devi ce capabl e of communicating with a nobile device carried by a user is

Coupt i ng PSR ER AR e el bRl BB Gan dBSior Tl ©

antenna positigned in the reading device. The nobile device, or transponder,
gener al | y ke Heldgpi aceesncomireliasawell as electronic data management. With

regard to access control and/or electronic cashiers, applications include, for
example, public transportation ticketing, highway toils, parking tickets, airplane
tickets, etc. Numerous companies have also developed identification means for
their personnel or their clientele, by means of a contact-free chip.

Currently there are two principal frequency bands used for applications of
identification by radio frequency: low frequencies at around 125 kHz and medium
frequencies at around 13.56 MHz. The values of these frequencies are generally
fixed and correspond to international standards. In order to implement this
technology, a reading device capable of communicating with a mobile device
carried by a user is principally used. Communication is conducted by remote
electromagnetic coupling between an antenna housed in the mobile device and
a second antenna positioned in the reading device.

The mobile device, or transponder, generally has a support on which are
present an electronic device to create, store and process data, for example, a
chip, and the first antenna with which the device is linked. It is also generally

present in the form of an ISO format credit card or a flexible label ("tag”).



present an electronic device to create, store and process data, for exanple,
a chip, and the first antenna with which the device is linked. It is also

general | ywdps@sghbodgn the formof an I1SO format credit C?EQQF%EO&/JSB% bl 2

| abel ("tag"). WO 20041012299 2 PCT/ FR2003/ 050020 Over al price of
chip is proportional to the silicon surface used to house the

M cr opr ocessor OJehgl, TREPFite 9 B&hiF ROorbPerikABR 1 st é’&e{
significantly | ower the cost of t[ﬂ[esd%m enna and them%rﬂsrlgf)ac lélég%bntgo of the

chip, it . is known.in the prior art totry to duce the size of the chip by
reduci ng {RESE @bea%crpgko&rc?sggr, 8’9/9 m?é“%%(&é’&yeﬁ@f?.r t%?rFé}P@F Pe: "&ﬁf%s’ Ravi ng

smal | er capacitors and | ower capacitances are used. Consequently, in

paral | el ®ignificendly lewercthesiosbof thecartenea endithe nupiqpackegingafsdhachipaitt enna

i nductance, it becones necessary for the support to al so have another

capaci t or isskndvidin tHeeprictsnRNeEtd MRk thagiedfithe dhip besedsdieg thehe opti nal
functioning of the device is obtained at resonance when the characteristics
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resonance: wherein cor F esp enn uct ance,

corresponds to the capacitance of the device, and w = 2,nf corresponds to

t he pul saBNBACOWRLCIRAHANEES 8IRHSEE a function of the frequency (f) chosen
for the signal exchange. As is described in docunent WO A-01/50547,
provi di ng a se€omgequently, in parallel with the reduction of the size of the chip, at

constant antenna inductance, it becomes necessary for the support to also have
another capacitor so that the resonance law of the device is respected. The
optimal functioning of the device is obtained at resonance when the
characteristics of different components of this device respect the following law of
resonance:

L,C,0*= 1 wherein

L, corresponds to the antenna inductance,

C, corresponds to the capacitance of the device, and

o = 2xf corresponds to the pulsation and is calculated as a function of the
frequency (f) chosen for the signal exchange.

As is described in document WO-A-01/50547, providing a second
capacitor in parallel with the chip and the antenna is known. This second
capacitor permits compensating for the fact that the capacitance of the chip is
reduced. Notably, this document teaches screen printing the capacitor in the

same way that the antenna is screen printed.



capacitor in parallel wth the chip and the antenna is known. This second
capacitor permts conpensating for the fact that the capacitance of the chip
is reduced. Notably, this docunent teaches screen printing the capacitor in

the sanme waydohatodobe antenna is screemg printed. WO 2004581229%3350020
PCT/ FR2003/ 050020 Screen printing is derived fromthe techni que of mask
printing. It involves a process of printing by nmeans of a screen nmade up of

a frame onto whBcleen primtity ielderivet Sromh tracfeetinigleeofahasihpristige neihablvigs made  up
of synthetic fibers such as nylon or polyester. This screen, applied onto

the Suppor b or6 &8I dasrklAg iy ¥eahB ot B LSS RERIGR, Br S HIRRIGRI0 WARASS LN ough

the open nesh to cr | mpr essi on. hi'ckness e printed

deposit is irre ar. Th i ces,of the prior art se.a problem ]n fact,
oy per m Peabidgh 1S ApPEed athe ERiEisgesiestily BegBiin B vt e Such " 1
contrast, these devices inpose certain constraints on the creation of the
ant enna. Tagnglanesneolyestet ridus scieennapplieshontodhs spppott, reGeivesaheynk t he
antenna has several |oops so that the first contact zone of the antenna is

found insi wﬁichhﬁrém@%y whLeeyde FeReesthioRBhaRe opeAtfest td HRatiRNINa iS
found outside the | oops. To connect the chip and the second capacitor in

paral | el tﬁ)ncé)%gg@g'g ?He%ickﬁe%i ﬂ%epsfﬁ‘%gdérﬁ%gﬁ@gﬁ?é% e capacitor to each

of the two zones of g ARtEnnA 's essentially posed in

the prior art by the fact that the antenna nust have several | oops, given
the capaci tanceihﬁidetVrF@ScFﬁﬁB%ip('BF artpage a problem. In fact, they permit using

smaller and, therefore, less expensive chips, but in contrast, these devices
impose certain constraints on the creation of the antenna. The antenna is screen
printed onto a support. Generally, the antenna has several loops so that the first
contact zone of the antenna is found inside the loops, while the second contact
zone of the antenna is found outside the loops. To connect the chip and the
second capacitor in parallel to the antenna, it is necessary to connect the
capacitor to each of the two contact zones of the antenna.

The problem is essentially posed in the prior art by the fact that the
antenna must have several loops, given the capacitances of the capacitors and
the resonance law to be respected. The second capacitor is screen printed
outside the center of the loops to prevent damaging transverse currents and
therefore adversely affecting the inductance of the antenna. Consequently, this
second capacitor is easily connected to the outer contact zone of the antenna.
To connect it to the inner contact zone of the antenna, however, it is necessary
to create an insulating bridge on top of the loops at the level of which a

conductive link can then be screen printed.



the resonance law to be respected. The second capacitor is screen printed
outside the center of the |oops to prevent damagi ng transverse currents and

t heref ore @vaibsghyoaf fecting the inductance of the antenpay, ertly,
this second capacitor is easily connected to the outer conIact zone of the

antenna. To connect it to the inner contact zone of the antenna, however,

L 1S NeceSSaryThé QredRi 61 A bty 8ldongtrbiniriipsn® BabieRaRltionBPslenans st |t he

| evel of which a conductive |inK can then screen printed. 12299

4 PCT/ FR20 020 The, creation of,this bridge is constraini and adds
addi ti onal g@%ﬁgg ’P%“‘f%g"u”gﬂfpéﬂﬁ%s%&x@? WP pﬁ'f‘gegg%‘? it tF‘gle screen
printing technique, the capacitors that can be obtained have an

i nt er nedi a¢PadEsT thad fe8. berpbiainegdinus aniternirdisteneapacieare yThisnpensat e f or
the reduction in the internal capacitance of the chip. Consequently, in

order for tdEacitesceanes navotatly bempeaspiedoethe idduciom@tgrsiatemap i ncr ease
the i nductance of the antenna, which is obtained by increasing the nunber

of | oops, i i i h i i tihis
p gﬁiaéménbawwem .eog.eggaérqg{,momer%ﬂtﬂe%&&nm%a{weﬁ% S art,

mul til oop enna to the secon reen printed capacitor. |
capaci tors_havi .hi gher capacitance, ar.e can cooperate with
it s o8 A

kr@wn i ch
a singl e- 1 65P¢ GeSan ¢ feseasehedancienpa of 1 antenda. WKdNSi ve, t ake
up too nuch space and negate cost-reduction efforts. The object of the
i nventi on PBtained by dicjeasing the bbMmbes ohieeps oard by impopiegihe credfiomehaf act ur e
of planar antennas at |ow cost and in high vol une,
bridge to connect this muitiloop antenna to the second screen printed capacitor.
In the prior art, capacitors having a higher capacitance are known, which
can cooperate with a single-loop antenna. But in this case such capacitors are
expensive, take up too much space and negate cost-reduction efforts.
The object of the invention is to resolve the problems mentioned and
permits the manufacture of planar antennas at low cost and in high volume,
taking into account future technical constraints imposed by chip manufacturers.
According to the invention, it is possible to propose an antenna preferably having
a single loop on the same support, this antenna being connected to a high-
capacitance capacitor. The capacitance of a flat capacitor is deduced from the
following equation:
C=¢," " Sle wherein
C is the capacitance value,

g, corresponds to the dielectric constant of the vacuum (8.854 . 10" F/m),

g, corresponds to the relative dielectric constant,



taking into account future technical constraints inposed by chip
manuf acturers. According to the invention, it is possible to propose an

antenna pigb efaaliyodeaving a single loop on the same supper F’RZB@/OQSO?EG enna
bei ng connected to a high- capacitance capacitor. The capaci tance of a flat

capacitor is deduced fromthe followi ng equation: C=C 'C * S/e wherein

Cis the capacig gs¢espetdiao the s@ﬁé&@%pwélebﬂoaé@fé&@ 86é anbtHnghgnt of the
vacuum (8.854 . 1012 F/ m Cr corresponds to the relative dielectric

The e oct r odes T¢ 3%?%@%5 o R OB ealiSnae o the i hi ckness of

the dielectric. In the invention, a high-capacitance capacitor is obtained
by principal |'y!n# vegtiont thr’T\eCQF}ﬁC@RH@%@QW't% ippbiairedipy PEEePREY t hat i s
positi oned between the two conductive plates. In order to obtain the result

of the i nwemkingrwith thee ihigkaess oalue of theidiglectribyhatriaposgiopediistwgenithd he
support that also bears the antenna. In fact, by the gravure printing

techni queyya c8RBAEHVe Blfaték \(ﬁ bYddritb ®dokdihihé $eémtt & th8Gnveli®n, H%Oé‘&béc@tbr s
obt ai ned by deposit of at least three superinposed and successive l'ayers,

BUch B aSOnOLE L4 B MU A SRR B R 20
P e biide anewodEing teahnique. a Beposit of & Ve (i fim e obtained. The " °
capacitor is obtained by deposit of at least three superimposed and successive
layers, such as a first conductive film, covered with a second insulating film, and
finally, the insulating film covered by a third conductive film. For example, the
antenna can itself be printed by gravure printing at this time, the design of the
antenna being finalized with the two conductive layers.

Gravure printing is a technique derived from copperplate engraving. The
printing elements are hollow. The printing zones are engraved on a steel cylinder
coated with copper and chromium-plated. Chemical solutions can be used to
engrave the copper. There are also machines that mechanically engrave the
cylinders by means of a diamond point by electronic scanning of a photograph to
be reproduced. Finally, another preparation method for the printing cylinders
uses a laser for the engraving. During printing, the ink fills the openings of the
cylinder, a scraper removes the excess ink and the support is then pressed
against the printing form to carry out the printing. The impression that results

from this is of high quality and is perfectly reproducible. Gravure printing uses

fluid inks containing volatile solvents. Even for deposits of small thickness, a



antenna being finalized with the two conductive |ayers. Gavure printing is
a technique derived from copperplate engraving. The printing elenents are
hol low. T i nti zones are engraved on a steel cyllnder coated with

copper ang&%ﬁ&mﬁpa%%plated Cheni cal sofutions can be usé§Tt&2 %%ﬁWQ%e t he
copper. There are also machi nes that mechanically engrave the cylinders by

means of di_armond el ec ic scannin hot ograph tao be
reproduce%epﬁﬁ'ngﬂl ﬂlﬁ?\%trl 5% 3?%8rPfWé‘%<F1 ?'BF“Q grﬁ‘ MREES1 i nder s
uses a laser for the engraving. During printing, the |nk fills the openings
of the c@biﬁﬂﬂ@@ a scraper renoves the excess ink and the support is then
pressed against the printing formto carry out the printing. The inpression

that results fihenadvirgages afsdviatbd quih thisyprendss pepeit haatdntesiagrapduci bl e.
Gravure printing uses fluid inks containing volatile solvents. Even for

deposits %En§t’5‘?1lt behﬂle‘%&%ﬁﬁe it g%%?‘l@&@ﬁ?ﬁweﬁfaggﬂaﬁ%g%%gé?&%% Jlgposit

covering the entire surface rinted i n a honbgeneous nanner

obt ai ned. advant ages assoc d wWith this process permt guaranteelng a
Const ant GUHERYSIBCEnEvaT A MSRAR Brtenbhds 1B Eabtatin *thi o capacit or
has a high capacitance, even a single-I|oop antenna is tuned to resonance.

COnsequenﬂqnsenhenﬂsapiae|ce§acmfdartd1@ec¢hlrpcaarbeb@ryeayll)eaemchteemm ed to the
singl e-1 oop antenna. The overall electrical resistance of the single-Iloop

antenna isindl@I6dp hARMNBNELE @verdipsIcetrihl resiitafd cfthelshfle-IddP Snkeenal t s
envisioning 1 n one
is lower than the resistance of a classical loop. This permits envisioning in one
variant, a high-speed electrolytic copper deposition with a constant and
controlled thickness, on top of each of the zones bearing a portion of the
conductive film.

Thus the inventive process permits reducing very appreciably the
transponder price by acting simultaneously on the direct manufacturing cost of
the antenna and by a simplification of the chip micropackaging.

The subject of the invention is a coupling antenna comprising at least one
loop present on a support, and connected to a capacitor present on this same
support, the capacitor being mounted in parallel onto two contact zones of the
antenna, characterized in that the antenna and the capacitor are printed by
gravure printing onto the same support.

The subject of the invention is also a production process for an antenna
comprising at least one loop connected to a capacitor, the antenna and the

capacitor being present on the same insulating support characterized in that it

comprises the following steps:



vari ant, a high-speed electrolytic copper deposition with a constant and
controll ed thickness, on top of each of the zones bearing a portion of the
conductive film Thus the inventive process pernmts reducing very

appr eci ablwobb@/ofopensponder price by agting sinultaneousiorepobhigsddbs ect
manuf acturing cost of the antenna and by a sinplification of the chip
m cr opackagi ng. The subject of the invention is a coupling antenna

conprising at |-easatinga firstqomtipgesegiavare pristiigPalh a condiLeavE aiK RoBtaIna
capacitor present on this same support, the capacitor being nounted in

paral | el U G RN AE TR Plowld e AW ane ehBharieahded 10 that the

antenna a e capacitor are printed by gravure p hg onto the sane
support. The supject of the invention is _also production process for an
onfbnna CORBRPEOmGetteTAdr e gone ek falbrPe S lisienBh fectingeant anna
and the capacitor being present on the sane insulating support
characterized i-rcreatng atsecondprinyeg byrgraywel wkiting withep stield@riz00ki@12299 7
PCT/ FR2003/ 050020 - creating a first printing by gravure printing with a

conduct i veovaktteioNdr @léctratie Rideanlip@Ratig filkg antenna, a | ower el ectrode of
the capacitor, and a connection between a first contact zone of the antenna

o e ST e B BTG BY e BB S RS T ' 7Y,
obtain an upper electrode for the capacitor covering the insulating film, and to
obtain a connection between a second contact zone of the antenna and the
upper electrode.

The invention will be better understood upon reading the description that
follows and examining the figures that accompany it. These figures are only
shown by way of indication and do not at all limit the invention. The figures show:

Figure 1a: a top view of a support after a first step of the process
according to the invention,

Figure 1b: a top view of a support after a second step of the process
according to the invention,

Figure 1c: a top view of a support after a third step of the process
according to the invention,

Figure 1d: a top view of a support after a last optional step of the process
according to the invention,

Figure 2: an overall view of an antenna according to the invention

cooperating with a reading device.



- creating a third printing by gravure printing with a conductive ink to
obtain an upper electrode for the capacitor covering the insulating film

and to objgipoosHapection between a sgcond contact zone,@f thR RBiEAN2 and
the upper electrode. The invention will be better understood upon readi ng

t he description that follows and examning the figures that acconpany it.

These figures aF@u?@bkhoW%%éBﬂe"’:&X/idg1 EF&)I&@J {d)@xé%\%‘égrlga%lé’étrié‘l I limt

the invention. The figures show Figure a. atop vie a support after a
first step_Qf_the.process ccordi to the invention, Figure 1b: a top view
of a suppo? na‘%t"&'}rpgqgg(i'aﬁé’aegfcfpﬁj‘o bilg rv&eeﬂ’ssa;[@@ﬁpﬁri‘q% GRS Alent i on,
Figure 1c: a top view of a support after a third step of the process

accor di ng ¢lgctraeicimigerriicyit 3, or ghire3,12nd an epieniiaedy 6pr QX@malmucglw e8f a | ast
optional step of the process according to the invention, Figure 2: an
overal | viaweohaanamnpresaat acaarinsuigtingsothstratabernthiosubstoatpes eam Morwi th a
readi ng device. WD 2004/012299 8 PCT/ FR2003/ 050020 Figure 2 shows a nobile

device 1 pé%ﬁf’e‘??’é@e%f@ﬁ%eofré"gﬂa%bﬁﬂgé-%m%tgﬂ?ﬁé E?W.@hié‘sr@adi ng device

2. Mobil e device is a transponder conprising an ectronic mcrocircuit

3, or chi pcg’r’me%rt]gd ?on aral1 etn%gnf,‘ alrlw'd iE%rupS léadrg{/ (f:he ﬁ%‘u@eg C%Pr%nt produced by the

electromagnetic field transmitted and received in antenna 4.

Reading device 2 comprises a second antenna 6 to transmit and receive
signals in the direction of mobile device 1. Moreover, device 2 comprises a
coupler 7 linked to the second antenna 6, this coupler 7 being also linked to a
management and processing unit 8 for the data exchanged. Unit 8 is, for
example, a computer.

According to the invention, antenna 4 comprises, as shown in Figures 1a,
1b, 1c, and 1d, at least one loop 9 and a capacitor 10 mounted in parallel with
loop 9. Loop 9 and capacitor 10 are present on a support 11. Support 11 is
insulating and can, for example, be present in the form of a flexible thick film. For
example, substrate 11 is of the polyethylene (PE), polyester (PET), polyvinyl
chloride (PVC), polycarbonate (PC), acrylonitrile-butadiene-styrene (ABS), glass-
epoxy, polyimide, or paper type, etc.

Loop 9 comprises a first contact zone 12 and a second zone 13 to which
capacitor 10 and chip 3 will be connected.

During a first step of the manufacturing process of antenna 4 according to

the invention, support 11 is positioned under a first gravure printing cylinder



antenna 4 are present on an insulating substrate 5. This substrate 5 can,
for exanple, have the forns of a standard I1SO-format chip card. Chip 3 is
connected to antenna 4, and is supplied by the induced current produced by
the el ectwomagneees field transmtted and received i n ameEnrReods/ofReadi ng
device 2 conprises a second antenna 6 to transmt and receive signals in
the direction of nobile device 1. Modreover, device 2 conprises a coupler 7
| i nked t o supplisd eotidelantrieaiacéndudiive inkupl fest Fatternnghiah sloaws idagpdot® a
managenent and processing unit 8 for the data exchanged. Unit 8 is, for

exanpl e, ao@@rrenéh%de%cw@p%tbm@h@nd av:%nhze@trbn as%%mgeﬁlﬁpﬁ%ma%%s as

shown in Figures 1la, b, 1c, and Id, | east one loop 9 and a capaC|tor 10
nount ed i r nt on a
support 180 '%”‘e'e&?ﬁ@%ﬁgt'%'ﬂ*)t%a%ag%‘édn*@%&%&@%m&ﬁe dent in
the formof a flexible thick film For exanp substrate 11 |s of the

pol yet hyl &0 BPEFarsiippdie é*ﬁppﬁE*Pf thepfhﬂsf/lﬁYﬁf/Pf C‘é’l*ﬂ"éfrtivéén'( PRE)EXapRI§car bonat e
(PO, acrylonitrile-butadi ene-styrene (ABS), gl ass- epoxy, polyimde, or
paper typehedhickneéspf thedokpdepess, andeidrid, (oot thetordenef 2 20 dndiceorsetzond zone
13 to which capacitor 10 and chip 3 will be connected. During a first step

of the manufactiyrdigr ff REASpRLiteN] 6N 8etorREMAT 96 R dbRositddtyinyent i on,

support 11 is positioned under a first gravure printing cylinder WO

2004/ 0122gogelgecﬁgr%gﬁzna?%{wqgg%%?ower electrode 14. According to the invention, this
second film 16 is deposited by gravure printing by means of a second cylinder
supplied with an ink with insulating properties. Preferably, this second film is
obtained after a double passage under two cylinders such as the second
cylinder. Thus, dielectric film 16 is obtained by two superimposed films of
insulating ink. With such a double thickness of the insulating films, problems of
porosity in the dielectric that separates lower electrode 14 from upper electrode
17 are prevented.

Typically, the thickness of insulating film 16 is less than 10 micrometers,
and preferably varies between 5 and 10 micrometers, this film 16 being
preferably obtained in two successive layers in order to limit porosity that would
generate current leaks. The dielectric film is homogeneous, and does not have
pores in which impurities could be lodged.

With gravure printing technology, and the specific ink used, in one variant,
film 16 can be obtained in a single passage under the second cylinder.

Then, in order to finish capacitor 10, as Figure 1c shows, a third film is

deposited, in order to form upper electrode 17, as well as a connection 18



supplied with electrically conductive ink. Afirst pattern which draws | oop
9, a lower electrode 14 of capacitor 10, and a connection 15 between first

contact z@p&eddodddg! oner el ectrode 14,is thus created. nt act
zone 13 al so appears fromthe deposit o? the first IayerJ%fF%%fgg@g?(fz\B/e i nk.

For exanple, the thickness of the ink deposit, once dried, is of the order

of 2 10 4 RGRFBhR $opdrblStisde ‘i?,aﬁlers'%bﬁﬁ@?‘:%h#a%:i z6Re 13 WQ@ﬂredc %i'llgmsm s

deposited with a dielectric material on top o ower electr

di i ion.. thi , fil 6,is.d ited b
or it i ng oy ey BP0 Btuirg ] e RGN uble Pikaln s C 1 U meu at i ng

properties. Preferably, this second filmis obtained after a doubl e passage
under two BRchingdp $1sedcwhieh hasefoyeepinders withinube sarpadinedi el ectric film 16
i s obtained by two superinposed filnms of insulating ink. Wth such a double

t hi ckness of t heréfesibiyatHengarhe lcoBduptivelihk s uséd tporease the first filne afiiehect ri c
that separates |lower electrode 14 from upper electrode 17 are prevented.

Ty cal LY. it D RRS Rl ihAGYiRinign b Jrr%re/iIéwleeféﬁriﬁgar.@ﬁi#%{?egfet?ggt ers,

and preferably varies between ( mcroneters, this fill _
houl d _gerRTAPESERFoRAR. FBAteIoRnB UL & FIOVEa e st ERbas and does.
not have pores in which inpurities could be | odged. Wth gravure printing
t echnol ogygonghittivadodyyaenst i‘r}geieﬁctd@@& canglugtiee i ingat be prepared cfremrthbe
obtained in a single passage under the second cylinder. Then, in order to
finish capgeiht of vié®, ofdss isEssity akel Boravie pdiritf LikwW bf 61hes physiochemical
properties, in the appropriate manner for gravure printing.
The ink chosen is, for example, an electrically conductive metai-filled ink.
In this case the metal is principally silver, and is present in the form of flakes
forming microplates. These microplates are preferably of very small thickness (1
to 2 um) and of a length comprised between 2 and § um. The proportion of these
metal fillers is comprised between 50 and 80% of the solid ink mass. Preferably,
the proportion of metal filler is 70%, in order to guarantee a high conductivity of
the ink thus formed. The high-conductivity ink is counterbalanced with low
resistivity, which facilitates the following metallization step.
In one variant, the ink can comprise conductive organic polymers. The
advantage of these polymers is that they are formulated in a solvent or agueous
phase, which thus permits adjusting the rheological properties of the ink

obtained, notably in order to render it compatible with the gravure printing

process. Another advantage comes from the fact that in this variant, the ink does



deposited, in order to formupper electrode 17, as well as a connection 18
WO 2004/ 012299 10 PCT/ FR2003/ 050020 between this upper el ectrode 17 and
second contvacbozommaed3. This third filmis printed by greatERdtioBidng by
usi ng conductive ink. In this case, a four-color machine is used, which has
four cylinders within the same line. Preferably the sanme conductive ink is
used to crratenbrisd mesd! filetsywdrich edretribtifeisrtd o karge-sdhle dosk rededionnahdie
invention has a very low electrical resistance; it conprises copper,

silver, golHichRatiligféd!BbtaihiRg aforAbd&eoufink igat! p?ér];rﬁtrs rﬁﬁklnﬁlthe as conductive
polymers. The electrically conductive ink nust be prepare fromthe point

of view Ofmakﬁfatch%r?ﬁBF%SSFg?leabx%] the point of view of other physiochem cal
n

properties ner for gravure printing. The ink chosen
is, for exanple, an electrically conductive netal-filled ink. 1In this case
the metal is prPHENA RSt depvanetadm &9 saederdenasitefelor sxampte.fin akeey
formng mcroplates. These mcroplates are preferably of very small

t hi ckness tolcovieo afl thg partibrnasfhavihgeogtductivank sbetHeetiveres the fisst gpaSsage dhe
proportion of these netal fillers is conprised between 50 and 80% of the

solid ink t’Fu%stﬁrr a%EQ%é‘bf Ms métEPla@%P«Pé}?]gE;a%’?%E ?elédt éJlﬁ[f; ¢Sppd%e i n order

to guarantee a |gh conductivit or ne

hi gh-conductj.vity ink is counter alan 0 IStIVI

Faol 1 tat dgeiie Tor PenpigRiiPars AonpRin s e Pt &l Bimdramelersmd nk can
conpri se conductive organi c polyners. The advantage of these polyners is
that they eovers irondtedactzanescldamd 18r cerprsdioss 15 and 18, and also the

upper face 17 of the upper electrode of capacitor 10.

Preferably, to tune antenna 4 with chip 3 at the frequency of 13.56 MHz, a
loop 9 of width 500 pm is chosen, such that it has an inductance of 270 nH.
Then, the capacitance of the external flat capacitor 10 that must be provided on
support 11 is determined, as a function of the internal capacitance of chip 3. For
example, in the case where the capacitance of chip 3 is 97 pF, given that a
thickness of 8 micrometers for the dielectric can be reliably obtained, a diameter
of the electrodes equal to 11.8 millimeters is chosen. In one variant, if the
capacitance of chip 3 is 25 pF, it is then necessary that fiat capacitor 10 has a
capacitance of 485 pF, and for this purpose, when one has a dielectric thickness
of 8 micrometers, a capacitor surface is provided so that the diameter equals

12.8 millimeters.



phase, which thus permts adjusting the rheol ogical properties of the ink
obt ai ned, notably in order to render it conpatible with the gravure printing
process. nt age conmes fromt fact that int he |nk
does WO 2@@@%@@%%@8&%1 PCTJFR2003/ 050020 not conpri se nepgfnﬁﬁ#pgﬁémzb
contributes to a large-scale cost reduction, and which facilitates

obtai ning a NOAGEACANR 1 hEFvAL! heiaR/s LitdIE aidBALaRhUig ng process

reliable. During a step, a neta ep05|ted for exanpl e,
in order taq.cover aIL F ortJona q%xlnq conduct ve | k whet her. fromthe
first pasSEy SnRdneRRICH e S I§8uCS AMema made)uran B ASGVHERARS t od by

el ectrolytic copper- plating. The copper thickness deposited is of the order
of 5 mi cr @lecteonycdahkls withetapaciols ) otwerysmalk9pes 12 and 13, connections 15
and 18, and also the wupper face 17 of the upper el ectrode of capacitor 10.
Preferably, to tune antenna 4 with chip 3 at the frequency of 13.56 MHz, a

|l oop 9 of width 500 .tmis chosen, such that it has an inductance of 270 nH.
Then, the capacitance of the external flat capacitor 10 that nust be

provi ded on support 11 is determned, as a function of the internal

capaci tance of chip 3. For exanple, in the case where the capacitance of
chip 3is 97 pF, given that a thickness of 8 mcroneters for the dielectric
can be reliably obtained, a dianmeter of the electrodes equal to 11.8
mllinmeters is chosen. In one variant, if the capacitance of chip 3 is 25
pF, it is then necessary that flat capacitor 10 has a



capaci tance of 485 pF, and for this purpose, when one has a dielectric
thickness of 8 mcroneters, a capacitor surface is provided so that the

di anet er egados4/01298 mllineters. WO 2094/ 012299 12 PCT/ FE28RPRRBEZE | n
one variant, in the invention, notably if a single dielectric film 16
suffices, since the thickness is reduced, antenna nodels can be provided for
electronic |abels with capacitors 10 OfAWeSYy smal | size. WO 2004/012299 13
CLAI M5 PCT/ FR2003/ 050020 1 - A coupling antenna (4) conprising at |east one
|l oop (9) present on a support (11), and connected to a capacitor (10)
present on this sane support, the capacitor being nounted in parallel on

both contact zopes, (12, .13 f th ant enna, .characteriz in that the

ant enna and the?c'a(%g:eppw?g éP%nﬂf"i(ﬁ? 88m15>{,|sm§ra§3%ﬁséor5}ellﬁppg§) BIFSERLCR &he
support. 2. The antenna according to claim1, further characterized in that
t he ant ensikprwhpti)sard goshegied t @ogapactiol € 0) present enathiseshromsuppqiency
carrier wave for transm ssion and reception. 3- The antenna according to

one of cl ajhgscabdoto?beingrbentedampacaiRt baebth Bontdeakohde (BNt A the tuned
for a frequency of around 13.56 MHz. 4- The antenna according to one of

claims 1 tg,d,nbUbhRektIa0an 1At tAE Sntdhna and the capacitor are printed by

gravure printing on the same support.

2. The antenna according to claim 1, further characterized in that the
antenna comprises a single loop and is tuned to a medium-frequency carrier
wave for transmission and reception.

3- The antenna according to one of claims 1 to 2, further characterized in
that the antenna is tuned for a frequency of around 13.56 MHz.

4- The antenna according to one of claims 1 to 3, further characterized in
that an insulating thickness between two electrodes of the flat capacitor is less
than 10 micrometers.

5- The antenna according to one of claims 1 to 4, further characterized in
that it is connected to an electronic chip (3).

6- A production process for an antenna comprising at least one loop (9)
connected to a capacitor (10), the antenna and the capacitor being present on
the same insulating support (11), characterized in that it comprises the following
steps:

- creating a first gravure printing of a conductive ink in order to obtain an

open loop of the antenna, a lower electrode (14) of the capacitor, and a



that an insulating thickness between two el ectrodes of the flat capacitor is
|l ess than 10 mcroneters. 5- The antenna according to one of clains 1 to 4,
further characterized in that it is connected to an electronic chip (3). 6-
A product Vén2@460es® f or an antenna confri sing at | east @®ua/AR2006/(5BD20
connected to a capacitor (10), the antenna and the capacitor being present
on the sane insulating support (11), characterized in that it conprises the
f ol | owi ng cosnepison (1 heiveag adirsi eantagtrzongr @ 2p of tite agteohaandothédoweve i nk in
order to obtain an open |oop of the antenna, a | ower el ectrode (14) of the
capaci t or elegithde, WO 2004/ 012299 14 PCT/ FR2003/ 050020 connection (15) between
a first contact zone (12) of the antenna and the | ower electrode, -
creating a second

cover the |ower e?ée)[m#%:iggeﬁ{Rgéﬁé@égﬁé\%ﬁ%y} ?‘iﬁm%{ﬂ?% Qilie%@ﬁéré‘?%dgn; :ﬁi rd
Bl cct rode CY8) Treovieh el Aol Wi BB enaRmIg DS thoul ating f11m and. to
obtain a connection (18) between a second contact zone (13) of the antenna
and the upper -elceeatimgde thild prifitrey by gcasse aciobngliwitp @ condudtiveGnk tair t her
characterized in that the insulating filmis obtained by successive
deposi ti oppiintamuphet Q6étrdde (17 fbAHerGpacitor covering the insulating film, and
to obtain a connection (18) between a second contact zone (13) of the antenna
and the upper electrode.
7 — The process according to claim 6, further characterized in that the
insulating film is obtained by successive deposition of two dielectric ink layers
printed by gravure printing.
8 - The process according to one of claims 6 to 7, further characterized in
that it comprises a final step consisting of:
- depositing a metallized film (19) by electrolysis onto the conductive ink
layers belonging to, i.e., the open loop of the antenna, the connection between
the first contact zone of the antenna and the lower electrode, the upper electrode
and the connection between the second contact zone of the antenna and this
upper electrode.
9 — The process according to one of claims 6 to 8, further characterized
in that the surface of the capacitor to be printed by gravure printing is determined

as a function of the thickness of the dielectric layer that can be deposited during

the second printing.



printed by gravure printing. 8 - The process according to one of clains 6 to
7, further characterized in that it conprises a final step consisting of: -
depositingmﬁxﬁgb Johzed film (19) by eligctrolysis onto th ?Tﬁﬂ?&ﬁﬁ%b%ﬁ i nk

| ayers bel ongi ng to i.e., the open Ioop of the antenna, the connection
between the first contact zone of the antenna and the | ower el ectrode, the
upper el ectrodeg &ﬁﬁeg %”Q@&S H% tB% Sfrbl!mPr?s 6?&9%&%?%9&3&8}?&&“ the
antenna and this upp ectro he process according to one of
claims 6 to, 8 t her ch racter n t hat th surfac f the capacitor
Co e pri gt biF T an@eRraits tighFenieia At Qe ClE iRt oo of i ho

t hi ckness of the dielectric |ayer that can be deposited during the second
printi ng. eNCirpo©4coip2(3) yithswctFR2003) es0BR@railes. The process according to
one of clainms 6 to 9, further characterized in that the two contact zones
of the antenna are directly connected to an electronic chip (3) with which
t he ant enna cooper at es.



