1 4 JUL 1~t5 1 Coupling antenna with high inductance Technical field
The present invention relates to contactless transceiver 5 systens, and.
relates particularly to a high inductance coupling antenna especially
used in contactless smart cards. Background art At preseny., Janiilict | ess
transcei ver systens are widely 10 used in nunerous applications. One of
these applications is the contactless smart card system which is being

i ncreasingly used igﬁvarLous sectors.%_gb he .transport sector, such

cards have been dev&CSFed 8 3RS Ry Bt AR FHRFS t 0 provi de

users with subscription possibilities and to sinplify toll 15 booth

paynent 9§§éﬁﬁi8§f'fTth have al so been devel oped as a neans of paynent.

This is t el ectronic wallet, for exanple. Many conpani es
have al so develBpedeieeent f ivaenbhonneahstésr tohebpntpetdesselt ragisegiver
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contactless card’ 20 and the assoclated rea I's acconp y renote
el ect r ome@@iaR ] £n€ owpt ¢nga bespeeha hhy aneednan| eggeactacshe Sneafht geridsss
card and a second antenna |ocated in the reader. For devel oping, storing

and processing the_information, the card is equipped with a chip acting
as a rremﬁ—?iligﬁ%‘l%ﬁdi‘é;% m cr opr ocessor, which is connected to the
antenna. This ciit ppreeehi Ncaitddylids£apaghbanteepr ayigdethdyagapadidears
built, into the chi]%? The ant e?ma r@}md the chip f_xr ener al I%Iocat ed
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t he pul saidon kegenl degelgped( byr potdnvarhi ateateipt esenesdete troprgiviided
frequency4éPE with subscription possibilities and to simplify toll
15 booth payment operations. They have also been developed as a
means of payment. This is the case of the electronic wallet,
for example. Many companies have also developed identification
means for their personnel using contactless smart cards.
The exchange of information between the contactless card
20 -and the associated reader is accomplished by remote
electromagnetic coupling between an antenna lodged in the
contactless card and a second antenna located in the reader.
For developing, storing and processing the information, the
”3 card is equipped with a chip acting as a memory zone and a
25 microprocessor, which is connected to the antenna. This chip
contains an input capacitance provided by capacitors built
into the chip. The antenna and the chip are generally located
on a flat neutral support. The optimal operation of the
antenna-chip coupling, which must not be resistive, is

30 obtained when the following circuit resonance law is observed:

LCw2 = 1 (1)
in which 1L represents the inductance of the aﬁtenna, C
represents the input capacitance and ® the pulsation egual to
35 2rf, in which £ represents the normalized £frequency (for
example, 13.56MHz). -
The obligation to observe this law requires chip
manufacturers, also called founders, to integrate capacitors



exanpl e, 13.56MHz). The obligation to observe this law requires chip
manuf acturers, also called founders, to integrate capacitors 14JUL7~-C5 2
in the chips in order to obtain sufficiently high capacitance values. In
this manner, the production cost of the chips is necessaril¥ higﬁ@ﬁadue
to the presence of the capacitors. The devel opnent of contac held re
cards inevitably 5 includes reducing the production cost of the chips
used in these cards. In order to reduce the cost of the chips, founders
hﬁve Eeenihngheasrihﬁgisybﬂredaﬁdbf elfhl@HC@btelilm nuﬁbﬁﬁcﬁlé?tﬁ?pmigﬂ'prc&;mdﬂﬂaﬂﬁﬁ 0
the chi ps o] ereby reduce_t capacitance of the circuit..lL.n this
manner, n%%ng%fuﬁg?gg%%% %%BHSFOdﬁgg é%ﬁ@%ék%ﬁﬁpg9s|1éﬁd%?et8h68§eﬁﬁé
the | aw L@¢eesparily hndheo dbeain tbpt prelkenceplifnghet egawdiuctmnce L of
the antenna misfebee{Ley dt ObgEabe1eamPeRALE (REFECTEANA dahfe

chip's input capacitance val ue. e case of antennas nade by using-15
copper’ al URFAudeet aiidir it hahquasoduetiien f ep@tofot ukhs omips phaedi gn

di el ectri ghggapogsralhe industance tis gepakal | ¥hel NE58RSEHE by b9t Ng
t he nunber of .turns. This soluytion, _however, causes several major

dr anbacksEOovReeEs, Navfcdrerly 1BrEERfFinddyr difid Ras redpee diRe r BENbeEn &

the increaspaticbhe 2uammbentefl théNehiy cAn@ssent ikakhebeor +e&Read: Hed
an increase in the circuyit's |en Hg’ﬁéf s,to a significa t increase in
(6] d

the val ueCOPERFERFEsPEt Aie CHHT 151 YRRPPL et BOPRE ACKUTESSmGRce

char att erpsbduseobmthéeantahpa.and thus also the card. As a result, the-

reading distancge of dhe ¢ard jis r%é Shet tened ]Eg'ggrai ficgntlys | p,orger Lo
Iwrnt t he overa I dfnen§|ons an% to_naintain e effective area oré¥he
el ect ronaghpeimglf |esvrhimugh thike irdwetan¢e W dof dfhe hencepper wuatckde
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and, abovfnput capacitance value. In the case of antennas made by using
15 copper aluminum etching techniques, in the form of turns on a
plastic dielectric support, the inductance is generally
increased by augmenting the number of turns. This solution,
however, causes several major drawbacks. Indeed, since any
electric circuit has a certain resistance, the increase in the
20 number of turns, which essentially corresponds to an increase
in the circuit's length, leads to a significant increase in
the wvalue of this resistance. This considerably affects the
performance characteristics of the antenna and thus also the
) card. As a result, the reading distance of the card is
25 shortened significantly.
In order to limit the overall dimensions and to maintain
the effective area for the electromagnetic flow through the
card, the width of the copper tracks must be reduced. As a
result, the resistance of the antenna is increased and, above
30 all, the reliability of the cards is downgraded as there is a
higher risk of the antenna turns breaking when the card bodies
are subjected to the hot lamination operation under pressure.
The unit cost of the engraved antenna increases
considerably. Thus, the cost reductions obtained by the
35 founders with chips having a Jlower i1nput capacity are
cancelled out by the supplementary cost of the antemnnas. Card
fabrication and use is thus not more profitable.



30 all, the reliability of the cards is downgraded as there is a higher
risk of the antenna turns breaking when the card bodies are subjected to
the hot | am nation operation under pressure. The unit cost of the
engraved antenna increases considerably. Thus, the cost red?gt'igﬁr

obtai ned by the 35 founders with chipg having a | ower input aﬁ’ '@y are
cancel l ed out by the supplenentary cost of the antennas. Card

fabricaliﬁﬂm?ﬁ&;ﬂ%% EﬁEtBH§eHg§o%Dre profitable. 3 1 4 JUL 20C5 Summary
of the inventio € obj ect o e invention is to offset these
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antenna inclu s one or nore assennlies of at | east one turn 20
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in series osed along an _axis_perpendicular to_an insulatin
strip of %ﬁ%ﬁ@%i?gg |ﬂ?nSéF€gn§cr%gn ﬁFinigas n EW@ suppdft . 55 ﬁﬁ&?%@r
aspect ofstperimpesédoini seldeionupbi ag arienparpendicular to the plane
15 of the support and separated by an insulating strip of
dielectric ink enabling a high inductance wvalue to be
obtained.
In a preferred embodiment of the invention, the coupling
antenna includes one or more assemblies of at least one turn
20 of ink screen-printed on the flat support, mounted in series,
at least one of the assemblies being made up of least two
turns of screen-printed ink, in series, superimposed along an
axis perpendicular to an insulating strip of dielectric ink
“) also sgcreen printed on the support.
25 Ancother aspect of the invention is the coupling antenna
manufacturing process which consists of:
- performing the screen printing of a turn of one or
several assemblies by depositing conductive ink on one side of
a flat support made up of an insulating dielectric substrate,
30 - performing the screen printing of an insulating
strip superimposed on the screen printing of the turn of at
least one assembly, by means of a dielectric ink depositing
operation, enabling the turn to be covered and to leave the
antenna's bonding pads visible and the connecting zones of the
35 turns superimposed,
- performing the screen printing of a turn of at
least one assembly, superimposed on the screen printing of the

insulating strip by depositing conductive ink,



manuf act uri ng process which consists of: - performng the screen printing
of a'turn of one or several assenblies by depositing conductive ink on
one side of a flat support nade up of an insulating dielec{ri 0L
substrate, 30 - performng the screen printing of an insula ﬁA@l @@rip
superinposed on the screen printing of the turn of at |east one
assenbly, by neans of a dielectric ink depositing operation, enabling

the turn to be v a ' ondi LS
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4 JUL 2005 4 the second and third steps of the process being repeated
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mor e t han dasarieesd nmposed turns. This antenna and its nmanufacturing
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mat ch grehitedaghignhaw hdkeidall «e@PaghiANae rd1CEERSLN0ard ha thulbes
of turns is detrlqﬁ£tgl tQ the screen-printed. antenna as the electrijcal
I
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conducti vidfteandthe various mechanical and ageing tests (damp heat).

15 When the inductance of the antenna must be increased in order

to match a chip having low internal capacitance, increasing

the number cof turns is detrimental to the gcreen-printed

antenna as the electrical properties are quickly downgraded

above three turns (loss of electrical conductivity and

20 leveling off of the inductance). The inventive process allows

this techhological dead end to be overcome by offering a

screen-printed antenna which is compatible with  low-

capacitance chips.

) . b) By modifying the geometric parameters of the coupling

25 antenna according to the invention (thickness of the

dielectric insulating layer, width and thickness of the turns,

overlapping surface area between superimposed turns), it is

possible to adijust the inductance value of the écreen~printed

antenna in order to obtain perfect matching. An antenna

30 configuration can thus be made which allows the founder to

significantly reduce the chip's input capacitance. This

"externalization" of the capacitance offers very interesting
cost reduction prospects for founders.

c) The cost of a screen-printed antenna is practically

35 ten times less than that of an engraved antenna. The

implementation of the screen printing of an antenna takes

place in accordance with a standard procedure in relation to

an antenna screen-printed in the plane (three films, three



20 leveling off of the inductance). The inventive process allows this

t echnol ogi cal dead end to be overcone by offering a screen-printed
.antenna which is conpatible with | ow capacitance chips. b) By nodifying
the geonetric paraneters of the coupling 25 antenna accordhqgthomghe

I nvention (thickness of the dielectric insulating |ayer, mﬁdt% ané '
t hi ckness of the turns, overlapping surface area between superi nposed
turns), it is possible to adjust the inductance value of the

sCreen- prist&shs antBAN3ame ehARN .t eHebiRidrper fesdt net chhadcafl 3Rt eMa
30 conflgurgélfn can thus be nade ﬁhlch all ows the founder, t
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si gni fi caht QL 2P hENE NI PLETRAUERERAEPRGRCET Fhes chip has dropped
"external szahl phcawfliyhe capacitance offers very interesting cost
reduction prospects for founders. c) The cost of a screen-printed antenna
Is practically 35 ten tinmes less than that of an engraved antenna. The
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internal gapacitansg oheherghip has d5opRed: i Ipikhcantdy a8y
description of he,drawf% gtThe ob?éé?g, char%%%e??&%ﬁ2€E%n§c§g§%%?§§g
of the i¥KBHRDH R VYRbeRone nore apparent fromthe fol | owing

descrigpti on wherng! aken-dgraitcthen didduilthedas§eanams ng cHn@Wictds dsh
which: 10 FIG 1 represents the circuit diagramof a contactless snart
ard. H(ﬁm%F?eﬁ?Egents the coupling antenna according to a special
nbodi nent, atFitke endreprébestdi ndie fabuptahgommtiama BbGordihepresent s

the COUpléﬁ@Ef@iegﬂﬁogfﬁgﬁgingttghéhgnd of this first fabrication step.
FIG. 3 represents the coupling antenna according to the

15 invention, at the end of this second fabrication step.
FIG. 4 represents the coupling antenna according to the

invention, at the end of this last fabrication step.

Detailed description of the invention
20 According to figure 1, the electric circuit of card 1 is

divided into two components: the antenna and the chip. The
chip 2 has an internal capacitance Cs 4 obtained via
capacitors located in the chip. It also has an electronic
“} part 6 corresponding to the memory zone and the processor. The
25 «chip 2 is connected to the antenna 8 via the circuit 1. The
antenna 8 has a resistance Rs 10 which causes the circuit to
loose power. The antenna also has a self-inductance Le 12.
Figures 2,ﬁ3 and 4 represent the antenna after the three
main fabrication steps. It consists of an antenna with an
30 assembly of two superimposed turns. The same process may be
used to make an antenna with several assemblies of at least
one turn and of which at least one of the assemblies consists
of at least two superimposed turns.
During the first step of the fabrication process,
a5 turn 16, made of conductive ink, was screen printed on the
flat support 14 consisting of an insulating dielectric
.substrate, as shown in figure 2. This dielectric substrate is
made of plastic, paper or glass fabric impregnated in



15 invention, at the end of this second fabrication step. FIG 4
represents the coupling antenna according to the invention, at the end
‘of this last fabrication step. Detailed description of the inv @gion 20
According to figure 1, the electric circuit of card 1 is 1&LWi§ ¥ into
two conponents: the antenna and the chi®. The chip 2 has an internal
capacitance Cs 4 obtained via capacitars located in the chip. It also

has an el ' t If €S i,ng t END z t .
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represent the antenna after the three main fabrication steps. It
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polyn?gs Eéﬁgoﬁéﬁtp%h%ﬁsggr% %&i%qr%hgco%%%kn%hdﬂg%ieﬂéiyd¥% is free so
that it can be connected to the second turn.

Figure 3 shows the antenna after the second step of its
fabrication process. A second screen printing operation is
performed. This second screen printing operation corresponds

200 to the deposit of at least two layers of dielectric ink
forming an dinsulating strip 20 between the two turns.
According to a preferred embodiment, each 1ayér is 25 microns
thick. This ink contains polymers and cross-links when

) subjected to U.V. radiation. According to the embodiment, the

25 polymers may be acrylate resins or unsaturated polyesters.
Contrary to the conductive ink of the turns, this ink does not
contain solvent. The polymerg contained in the ink will cross-
link when the ink is subjected to U.V. radiation. This cross-
1inkihg causes the ink to harden. In this manner, the geometry

30 of the antenna is very stable and especially the thickness of
this insulating strip and thus the distance between the two
turns does not vary, which allows the antenna to retain its
optimal operating characteristics. In order to be sufficiently
insulating, this ink must have the highest possible relative

35 permittivity. The value of the permittivity 1is generally
greater than 3. In a preferred embodiment of the coupling
antenna according to the invention, the permittivity of the
ink used to screen print the insulating strip is 3.9. In order



10 contains a solvent which is used as a vehicle. According to a

speci fic enbodi nent, the solvent is a glycol ether. The turn 16 follows
the contours of the support. One of its extremities is in contact with
one of the bonding pads 18 enabling the antenna to be connectfg to an
el ectrical or electronic 15 conponent SECh as a chip. Thd odlleflind of
the turn is free so that it can be conhected to the second turn. Figure
3 shows the antenna after the second step of its fabrication process. A
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layer 19f isDloelrS mplogltldy RULUSLIT €B BEEUESIY Sfifat assembly and over the

insulating strip 20 which is between the two turns, along an

axis which is perpendicular to the plane of the support 14.

One of the ends of this turn 22 is connected to the free end

17 of the first turn 16. The second end of the turn 22 is
20 connected to the antenna's second bonding pad 24.

It can thus be noted that, in this example, the antenna
is made up of two turns in series, which are in two different
and parallel planes, each being parallel to the support 14. In

3 ' this manner, an antenna of this type is called a "Z" type
’ 25 antenna. _

It can be considered that the two turns which make up the
antenna are connected together by capacitors distributed
throughout the antenna. This structure is equivalent to two
coils (corresponding to each of the turns) connected in series

30 through a capacitor formed by the dielectric which makes up
the insulating strip between the two turns. If L is the
inductance of each of the turns and C is the wvalue of this

capacitance, the complex impedance of the assembly is thus:

_ i
Z=i2Lo-——

35 o



from having high insulating properties. In order to solve this 5 problem
two successive and superinposed | ayers are screen printed and forma
strip having high insulating properties. This stripis superinﬁg‘ed on
turn 16 and entirely covers the latter_and particularly thé¢ JBhd®hich is
In contact with one of the antenna's b%nding pads 18, with the exception
of the 10 second end 17 which is left free in order to be able to

connect the twonbUMalradet ovd gHERs 4 taReWs Hhandd epRa GaRleetdd the
after the third and "l ast step,of its fabrication process. Athird screen

printing CBPEFatRBRCcorT eshdndiRGTEBSERe t ¢ 20WNER cbRBuctidedancss 15
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strip ich is be en e two turns, alon axi s ichis .

per pondi cPAPSEo RSN Ae 0 T SALPOPES14or EHE JPSHE ohith SHE i st

turn 22 i sscarinect pdsisdbilee foewaenyd ti€ ehttdmmaia shpparant6. iddetseoond

end of th re ' 20 cquonect to._t 'S cond din ad
tp%ugmééd'aﬁce % g.?l, %%c%q .c%ngl%e Ig‘,%f'?:h%ee axﬁate_l.ue OP.chhe ngefpups

24. 1t car € noted th N thi's exanp enna 1s T

of two tukhpubn ce@eicddangsi .charebtain wohdi theraanceampnstirtdldel idamd,
each bei nggpagghl el nhart heasyRPRLhcd4. kN hi nneg, nt a

this type is calledn% "z" ?%pe ZSCéntgﬁna%h%; %%ﬂﬁbef%oﬁggﬁgréggfhaﬁﬁF%e
two turnsCRRPERLARKE HEHYRED adft@nhYCartdl@ennktt tACregeee Y deHiRAsing s

di strijput ede thieuabeut ofhenantiermaates sHiigct U ispratimal Budtaiod
coils (corres ondlng to eq h of the turns conne%iethn series.30 through
a capaci t 8F f A HSPRe CHUE 1FT cLRAFERSREkes Tup ROWEVERsultRE (fi R e p

bet ween t heptiwo dagrarsitafcd. is hhgherpdactlanee dideacivef ahhenhur ns tdnd C |
5 the vebes e Ly aRR0L ARCE gl C TR dRanGg o s pserply
shows t hathipkngsee ®he e udnstlefaéng strip. In this manner, it is
15 possible to obtain an apparent inductance value which is
variable depending on the thickness of the insulating strip
separating the superimposed turns.
Capacitance values between the two turns were measured
and the maximum value recorded is 2,000 picofahrads (pF). This
20 capacitance allowed an inductance value of approximately 1,900
nanchenrys (nH) to be obtained.
- The coupling antenna described above is only an example
of an embodiment. According to the invention, the antennas may

have one or more assemblies of one single turn and one or more

L\\-‘/‘

25 assemblies of multiple turns mounted in series. Each assembly
of several turns being made up of superimposed turns in
gerieg, the number and the diameter of turns varying from one
assembly to another.

The coupling antenna according to the invention may

30 particularly be used in contactless smart cards. These cards
consist of a flat support featuring at least one high
inductance coupling antenna connected to at least one chip,
also located on the flat support, having 1low internal
capacitance. According to a specific type of contactless smart

35 card, the flat support is inserted between two card bodies,
said card bodies being fixed at each side of said flat support
in order to stiffen it. These card bodies may be made of
plastic. In this case, the plastic used may be polyvinyl



capacitance Cis increased, the nore the inpedance z increases. The
capaci tance between two superinposed turns varies according to the
thickness of the insulating strip. It 5 is thus possibleqtoy 0% t he
antenna's apparent inductance (the inpedance Z, in fact) conS| ering the
val ue of the chip's input capacitance,?to obtaln t he resonance
condition. Indeed, if the input capacitance of the chip is very low, the
capaci tan&ﬁ}afﬁe@eefzpw@ DRI Sy 0aER) DY pfLaasinacto (s,

t hi ckness e insulating e apparen

ant enna tﬁ9§Y%1@§eché?e§§§§dlleﬂe BEWECEE, ih@sbm pihen i et eaﬁécuh@ﬂ@@

i's highergra beagthibdudidess apieapdon bAUTacdheldRie adapLad tf(?.atthe.sliﬁiicﬁct'
is obtained, by increasing the thickness of the insulating strip

this mannBfaritg S118NF08s| BPESt RGBRARS AR CRpFarehttq r?&i‘?ctléﬁfc%l%%e is
which 4 s myaei Bbl ﬁoderaﬁndjcgtgi Qfrdeiddi SKNERS ehrltaeeengmmtsl mﬁw ke
separating_t S rlnp sed t aci tance val ue t ween t.he t
turns wer pngggu %9u¥%#§55ﬁ%?@%1%% gEoPHeﬁoﬁg G5B a
(pF). Thishléolampaettanceteplhmedbeenl@emﬁbame@.v&hmaaﬁlpﬂqmwmnsunkﬁqd
1,900 na e &0 i-hed | i ng antenna descri bed
above i's 28 QEMﬁeEEE% EB Eﬁ a?%3§b§dﬁﬁ§%??%ﬁ§@drding to the invention,
t he antennas nay have one or nore assenblies of one single turn and one
or nore 25 assenblies of nultiple turns nounted in series. Each assenbly
of several turns being nade up of superinposed turns in series, the
_,$unber and the dianmeter of turns varying fromone assenbly to another.
he coupling antenna according to the invention may 30 particularly be
used in contactless smart cards. These cards consist of a flat support
featuring at |east one high inductance coupling antenna connected to at
| east one chip, also located on the flat support, having |ow internal
capaci tance. According to a specific type of contactless snart 35 card,
the flat support is inserted between two card bodi es,



said card bodies being fixed at each side of said flat support in order
to stiffen it. These card bodies may be nmade of plastic. In this case,
the plastic used may be polyvinyl 1 4 JUL 2065 9 chloride (PVQO),

pol yester (PET, PETG, polycarbonate (PC), or 4 JUL 2009
acrylonitrile-butadi ene-styrene (ABS)oWen the card bodieL are plastic,
their fixation on each side of the flat support bearing on one or nore
antennas according to the invention, is 5 made by hot or cold pressing of
the three el ements which make up t“h&™ard, also referred to as hot or
cold lam nation. Once this |lam nation step has been perforned, the chip

is installed ;and connected h Yol ten o 4.JUL 2065
CLAIMS 1. A c%upliﬁﬂﬂ%nt nnégg%%sggﬁgﬁgn'f%g §|E?§%?€§Togfgﬁféé_ﬁ%

seri es | BEHred 16R2 % |t Supltr tsUPREYt nblde GP9ef WBn ofnSdl dFrtpting

di el ectr ace13ubsid atiescraaé d ant enna being characterized in that it

i ncl udes one Qr.. nore assenblies of af. | easf pne turn 6) | ocated on
said flat suﬁ?)lgr ta,nt'rar%%n?: eedn?ncéaerﬁcggr,lzg I'J‘Iéagli“—ﬁonlteé o]‘rn(:% ’]llaeesasoélgnﬁfi es
consi st i here ofssgrbligastoft i tigeAS 016, T2 fiSlintledated sy iesid fddt

sugeri MPeseore agr@ngt@ iax%e&iper ReNGé Gl a:ge b@fﬂg@ alp.ls@ril@__i@é _c%ﬁlisﬂstﬁﬂﬁport

an separ at.e n insul atjng ri .0 ielectric in t he
capacitaﬁ%éﬂbgfﬁ%%ﬁ“Fhéufﬁ% ]%pe?#%ﬁ%?égc%dfngeﬁﬁ%yiﬁﬁ TESFHEER0  the
t hi cknesslaflg tdre Axsul peiRegdstulpp, behitdle ableows dft saoidobswrperh ahidigh

i nduct anggavatate. vg- abheigQuptifg antignngdccer dudg d@-¢4 aisik 1, tha which
said turns are turns of ink screen printed on said flat su gprt and said
nsul at i RPSLFTI 0P HIEPeth? | 0 ARPTS BRI SRFROTpY [ GECORISH) B 11 at
support . ti3: thhekmwgpkf nghanmenbetiagcordpngwiichc lkdlon? ithavi sig-aan a
assenmbl y, ofy tua.LUhos Qiyscreen printed ink, in series, superinposed

2. The coupling antenna according to c¢laim 1, in which gaid
turns are turns of ink screen printed on said flat support and said
insulating strip of dielectric ink is alsc screen printed on said

flat support.

3. The coupling antenna according to claim 2, having an
assembly of two turns of screen printed ink, in series, superimposed
along an axis perpendicular to the plane of said support and

separated by sald insulating strip.

4. The coupling antenna according to any one of the previous
claims, in which the dielectric substrate forming the flat support is
made of plastic material, paper or glass fabric impregnated with

thermosetting or U.V. shrink resin.

5. The coupling antenna according to claim 4, in which the
plastic material used as the dielectric substrate for making up the
flat support is polyvinyl chloride (PVC), polyester (PET, PETG),

'polycarbonate {PC), or acrylonitrile-butadiene-styrene (ABS).



al ong an axis perpendicular to the plane of said support and separated
by said insulating strip. 4. The coupling antenna according to any one of
the previous clains, in which the dielectric substrate formng the flat
support is made of plastic material, paper or glass fabrig¢ jympygonat ed
with thernosetting or U V. shrink resifh. 5. The coupl i ng antenna
according to claim4, in which the plastic material used as the

di el ectric subsgraygef QbupBkhRIatRehRe alldtr-aduePed d Q?l Vil a4
chiori de (PVQ). "gol He PouPrapt apeenis acedrddy B A ,eyodr“pé aims 2
acryl oni t EPI & butadi BRECRt ilheiphpt £21d ssgKgenoBsiBtedhd Wolhl ihg 2
ant enna ageafdcBgveopanymere iofk aloaides Zitho nduttiiic e tdigeddk of said
screen-printed turns is a conductive polymer ink |oaded with conductive

el enments. 5 7. The coupling antenna according to claim6, in which said

conduci i ve pol ymer Thak dompldade i drinsi hgeordingpeio aflaar bon.in8. whiheh
coupling anten cor.din a ong of the ., 1 revious clains, in

whi ch sai aaﬁﬁs&l%éjtlﬁ% véangp(iljfsymngdelﬁ of lé:faqeeas‘?w SFEV@FS sPpper or
di el ectricairhkn.9. The coupling antenna according to claim8 in which
the dielectric ink forming the two layers of the insulating 15 strip is
a U V. shrink type polyner ink. 10. A fabrication process according to
one of the: pregﬁoﬁ ecl el Brar asYE@nnBedaraorHAngi t te ot §en; of  the

per f ofgni ngrébecssr k@ ild NtiMgwRich BHAEA HH@MIARE nlbad SE¥ehdlle up of
assenbl i es_by depositi conductive_ink qn gne sidé of a flat support
de up oftanchf qupiﬂgyﬁF@IQ t FLELeshEd G 3% - - performing the screen
g?inting of an insulating strip superinposed on the screen printing of
the turn of at _ 25 heast Q i Iectéic i.nk deposi ti
?rng

| b d )
operation, enabfingy ?hé:ctu@rﬁrf%;s%gp%%%%r g%é’ﬁ TS 1 5QvEPHE ht &RnaiEich

connect i ohhbordisigqiadiss abdkt Herodmgedtiegtwondsyefra hef the  insulating
15 strip is a U.V. shrink type polymer ink.

10. A fabrication process according to one of the
previous claims characterized in that it consists in:
- performing the screen printing of a turn from one
200 or several assemblies by depositing conductive ink on one side
of a flat support made up of an insulating dielectric
substrate,
- performing the screen printing of an insulating
™y strip superimposed on the screen printing of the turn of at
25 least one assembly, by a dielectric ink depositing operation,
enabling the turn to be covered and to leave the antenna's
connection bonding pads and the connecting zones of the
superimposed turns visible,
- performing the screen printing of a turn of at
30 least one assembly, superimposed on the screen printing of the
insulating strip by depositing conductive ink, the second and
third steps of the process being repeated one or more times
when the antenna features one or more assemblies of more than
two superimposed turns.
35 _
11. A contactless smart card made up of a flat support
featuring at least one high inductance coupling antenna



superinposed turns visible, - performng the screen printing of a turn of
;at "30 | east one assenbly, superinposed on the screen printing of the
insulating strip by depositing conductive ink, the second aqd}{jmh‘i[]ﬁ&j
steps of the process being repeated one or nore tinmes - when the antenna
features one or nore assenblies of moré?than two superinposed turns. 35
11. . A contactless smart card nmade up of a flat support featuring at

| east one_}j knducta coup! HRg enn 4 JUL accordi

any one o?égggﬁihﬁgglﬁ%r&g@ conne%t@egiltagﬁgt a'LI ]etaqstg' oﬁéggﬁlc%.édl%% #enﬂeé&
cont act | e8BesfBiP-card according to the claim 5 11, in which at |east
one chip has a low internal capacitance. 13. The contactless smart card
according to claim11l or 12, in which the flat_support ,is inserted ,
bet ween two card?-bbAfeSOHATGEHY BBAFEs GihgaFrReding dekhtifde Him
said f4 at1110iguppath, agnakhkishg chnle ceapd Ha® ke 19w fifrtistha 1l dagddiei tance.
contactless smart card according to claim13, in which the card body is
made of a plastic material such as polyvinyl chloride (PVC), polyester
(PET, PETG, polgcarbenavetatsleBE) smartacratdnateordihgt adi ededst yirlensr
- (ABS). 15..,Th o, I S ' coy di |-ai ;o
whi ch thelgar g‘rgo‘g{}gﬁg% ﬁ%edﬁ?%ﬁt%g%glog% s%%pggfg%%g:%tdﬁegé%\%%%ng%éy LJha[c.)%d
or col d | beiihgsiosaid card bodies being fixed to each side of said flat

10 support, enabling the card to be stiffened.

) 14. The contactless smart card according to claim 13, in
which the card body is made of a plastic material such as
polyvinyl chloride (PVC), polyester (PET, PETG), polycarbonate

15 (PC), or acrylonitrile-butadiene-styrene (ABS).

15. The contactless smart card according to claim 13 or
14, in which the card body is fixed to the flat support of the

antenna by hot or cold lamination.



