; NCe3eJvG<""6"Tv051 Modul ator for el ectromagnetic signals emtted by a
contactl ess transceiver system5 Technical field This invention concerns
el ectromagnetic signal transm ssion antennas |ocated in contactl ess
tr-anscei ver systemreaders and designed to emt el ectromagnetic signals
toward portable contactless objects, and specifically 10 concerns a
nodul at or for el ectronagnetic signals emtted by a contactless transceiver

system 15 20 25 30 35 Background art The exchange of infornation between a
contact| ess object and aq@ﬂﬂTgiY?Esé°¥réﬁéﬁﬁ??&ﬁéESE&%wﬁ*%P erally
acconpl i shed by renpt cemtl €téd dvp o etont Lot s N thmisEeivdhesystai ant enna

| ocated in the contactless object and the second antenna | ocated in the

contactl ess transceiver system Furthernore, the object is equipped with an
el ectronic nodule featuring the first antenna connected to an electronic

chip whichy coptalRs.,fMPNG1 Qt her el enents, a radio-frequency (RF) part, a
‘“7ﬂ%§i—_“"_"“_'

m Ccr opr ocessor or a nenory in which the information to be provided to
the contact| ess trah3tei vetP¥§BEt&RRand CPRECEBEi ¢ PHFSLIrOASINEFCr ed Signal

conpile the ipfonsmts000h0 HeténaasSM Iéeskedd 10 MAGEES 1dMs | HriBdd Gfer
recei ved. The contactleaf obje%{ujmhjch($a% be a ti ke% or credit card 1

format card, TESHeRyEPBHPHRI ARG LHEHYFG n ?eﬁ@?ﬁgﬁge QRN CoustInaLs
sectors. For exaeapde, portdbd & r anspbathless settjects,he andposaidcd fically

CO”taCt'ﬁﬁﬁfgé8§§%ﬁﬁgdatm%dﬁﬂgéﬁﬁ'fﬁks étf@%&%ﬁﬁiﬁbdE%éhﬁgggg%ﬁt%eﬁfggﬁ

of payne occasl onal and regular users e sa rue
the el ectroniz eentactlepapyteanpanieerhaveteihso devel oped identification
means for their personnel using contactless smart cards. At present, data
transm ssi ons_between the contactl ess transceiver system comonly referred
to as the redBRgkargund arto:

The exchange of information between a contactless

15 object and a contactless transceiver system 1is generally
accomplished by remote electromagnetic coupling between the
first antenna 1located in the contactless object and the
second antenna located 1in the contactless transceiver
system. Furthermore, the object 1is equipped with an

20 electronic module featuring the first antenna connected to
an electronic chip which contains, among other elements, a
radio-frequency (RF) part, a microprocessor and/or a memory
in which the information to be provided to the contactless
transceiver system and the 1logic functions required to

25 compile the information to be transmitted and to process the
information received.

The contactless object, which may be a ticket or credit
card format card, is a system which is being increasingly
used in various sectors. For example, in the transportation

30 sector, the disposable contactless ticket and the
contactless smart card were developed as a means of payment
for both occasional and regular users. The same holds true
for the -electronic wallet. Many companies have also
developed identification means for their personnel using

35 contactless smart cards.

At present, data transmissions between the contactless

transceiver system, commonly referred to as the reader, and
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contactless smart cards are subject to | SO standards. Anmong the nost w dely
spread, the standard | SO |4443 concerns data transnission via radi o between
a smart card and a reader and vice versa. This standard covers two

transm ssion protocols 5 known as type "A" transm ssion protocol and type
"B" transm ssion protocol. These two data cgntactless data transm ssion
protocols, A and differ interns of the type of nodul ation used for

B,
Radi o Fr equenC\E/) % %lcormunl cation between the reader _and th on_the
one hand, and“PREAEEIESPH STRT Tt HETERARRTS oRUPHECHL REr Iﬁ $re AMONg
signal s transthet edstr emhdelly rspaderd,t o Hehesteardh »d I]ISdoelznlm tcdmdehrﬂi@r@atahn
t he direction ran S fr re t d [9 ocol
provi des anpl |? gﬁ&% E glt §’?ﬁl g(&ggr rk%rspwtg%g %?n(;% a m)d’Jﬁe &1on I‘lg. of ‘TE)(?
percent of t h§l§eQW@IrS@m t T heics oﬁt@lﬁdah@ epgemormgﬁnéfmémamrsramn V\LalvcetdWOlﬂe

data transgn t {gdynWhizlse itQRr otvgeol A, dha &l et T dic cadi egygy@ve“g,s

nodul at ed at 100 percent o its anmplitude by the data transmtted. bot h
cases, the anpFRPSHESSLOPhe PEOLRSOLodi dhEISSCt tottagittia @Wﬁ%qtlv%siﬁe data

gm tted Ih S rraxrargambxsdehaplrbtldubu@g mh%n;d Bst diiffed ritrert\/eaﬂmé Jolﬂ hewe type
uring the second t interva e first case ua

appr oxi mat el y° gz nboe(ilg‘?ﬁl%rf Pﬁgdma PTuRPERS i FLRR ed?ﬁﬁ’ nélR?P] qﬁ?ﬂfh‘?‘é{?% ion
while in the betwrdncades readsregual tle25a@dpercebheofortchehamddj mamd the
anpl i tude,gur t at i pre cr n

st andar ds (?e Elgrgg %c{mgg%t arléat gsrlsrr(‘r;réa tgres tggﬁérc%%dgl bﬁﬁf\{;\n Qfl? ”%Jﬁﬁné’is
transni ssi on Eréﬂ§@éltt?9‘p(,f§0m el Beadne Seartder d@ézléii Bble| bet dsvdgner}eh

carrier wave fgeguency is common to both protocols and is generally equal

to 13.56 MHz. One of thE1 WHJ(}O erfor ée criteria for a reader is the
range of the el ectrfadhét ‘?e&ﬁﬁ‘aﬁrboo i R WhFBRSRUEE1RR £LMartgie ageader
possi bl e. Thuso mahef actawder s patdtenytl t ® SEpnimAeie:qo tdmp riangse ofmédelidtion

transm ss ﬁe éxggg%gxgﬁgns gt Igerm%la%gatl rea5| ?hﬁﬁe r: tg% %fes%urcg the

However , el n range mus not pl‘ esent sat aratrng
or destroyi ngstbpatarnifiied plracdd tieare lteed nogmderet ioneaofr itehe e drys floe

sati sfying thigeperd QL BNGR &, tEhlPE 1S t;%&ieolofzxantt%naélmlc&ni@ﬂ@tﬁc

high 5 overvolfage ratio.” At the resonance frequency, rms vol tage at
the term nal sSCBFIERE WAYECHEn@@IUdadE6r @& é‘foOeIP@crtCre(S)rY‘a@ert1|tc’5 cad‘i*l?]ijetru%\}@é
I's substantiathy enual t.@aﬁ}sﬁxiﬂﬁédt hanqééﬂgecabebhetnﬁnamiﬁt@aethﬁ: the

circuit; bei n gg ov<irv %ct or . r J g i
antenna 1 prgggﬁf’ &ﬁ: H&tdFe Craarﬁlde ‘ﬁ% %r%‘ﬁfEFe Fh@ar’%?ﬁbjé“ dty
its radi ated 8e€bdlt during the first time interval tl1 then, during the
second time interval, for the first case, it is equal to
approximately 82 percent of the maximum amplitude during the
modulation while in the second case, it 1is -equal to
25 0 percent of the maximum amplitude during the modulation
time.

At present, an increasing number of standards require
that contactless readers to be compatible with both
transmission protocol types, A and B. The standardized

30 electromagnetic carrier wave frequency is common to both
protocols and is generally equal to 13.56 MHz.

One of the major performance criteria for a reader is
the range of the electromagnetic radiated field which must
be as large as possible. Thus, manufacturers attempt to

35 develop the range of their transmission system by means

other than increasing the voltage source. However, the



In order to obtain nodul ation of the signal emtted at 100 percent of its
anplitude, the nmethod commonly used at present consists in switching the
vol tage source off at the 15 termnals of the circuit for the tine
corresponding to the split of the field according to protocol A, in order
to stop the el ectromagnetic carrier wave frambeing transmtted. In
practice, switching off the generator drops the voltage to zero although
significantly.increases the 20 inpedance of th% ntenna''s driving circuit.
This resul ts FRCERBSEntBNAAT 8N NG NG & ERT oIty Tk 1Y | FHgErating of
accunul at ed i desheoginguthe whrdhwhesupfisced aedanpbaedeaddroscill ating
emtted el ectromagngtic r b er r i 8 .er. than_t jft
time. As a result, gh!ral ncgﬁt ﬁé’%zggfégﬁ%? s%f]iltg%tt%g%%_tgggsoy?ﬁ%#rﬁgg?gdg
radi at ed towafBiEREiEArdiiss fde zetse anef t hanteenasenihiel bjaviee a@nt dnbzh

thus does 10t oGeELE3PARE t 9a8iBDdUAAL @HeOfréQQn&%&enfr&%uéﬁ@ ampihd udg, of
t he electronaggitlc carrier wave; thi takesﬁglace for a time Yess t han the

theoretical sPPHFAEEneAt t AES30tSRBERRUBe Yei fCl cSRINFERNGE eGuaFOobECs of
percent of theleakxromagasplict uderifert heavesl at ed ssitgrtaint iGisequgnaly to he

use of an ant Wi i overv a ratiq_s £0 ti.ble with B 1ype
reader. For sggﬁgg Fctélra%dg’rg,h%bee e?ec'?irq%n%%ﬁg}q’ﬁlgqgarﬁfe?ggmggrlgglgr Sb%chE’
active as it thenodakapddage dakyorl pger ddvits ofannes, arpble mudee WHid eantenma

poor |y cofpat | bLeeWt 5 aamiAH YRR FEXAE ge RULNS TPRE. oLBgreRlils dapeni fge
effect obtained | 4 with an antenna having a high ove?voltage ratio only
slightly infloéntkg tReighgfeforld-wave nodul ated at 10 percent of its

anpl i tude].c_ I'n ordlermowa@rapoaab;eama na(@id@haits.oexomattgu@ & ifeafa 15 eg‘ﬁtﬂ'tdé’cﬁaéj@r

types, a firs olution,consists in ysing an antenn ving a reduce

overvol t age r;{) oPERGSRI¢ fﬁaﬁ%?nﬁ“&gﬁﬁé%%l et tﬁ‘et%ﬁé’%re %W‘rje%t él_SSfj at

standard A, aptéseagh abnshetexmmnﬂyxﬁcnﬂngthéoyahnagechanaQEeuﬂﬂ|&B.tbe

under Stafsdargeﬁmiﬁglé %%C%% SQ&P&% 0 %BES't%%eS L &Sbggrgsgbﬂﬁﬁﬁga% L fer
e e y the

wi th bipolar transistors, which enables t signal emtted antenna
to be danpene8@Psbtt Rat thRe figddapegording ite® Paodogedi Ay tie apsian timgstop

time. This sotnéignedtlomaghbeiexpgetedrdaapengrbn Beingt eLagImattEhe
expense of yield. The 15 circuit has constant out{Hg i npedance, althou
ts§’.ltlcg*p} bt of€

gh
requires high pol ar t2atR#fcifSen PEment R&3EPICcUPTOPE Nt
conpl ex. A thvodtsageutitan coesd st &lithousihng $ighif efdrecly t r ansiretees f othe

switching,,in,ord to red | osses and to.20 not.penalize. the ran of ,
the 5 tyed r okfRFahok?, BECITR (FEEd T Lt oki PRRRE F Il sedidE v
"open" and "ctsedangeging onsonhinaihgws t® nesitum padingt edcd i ekdet o bwads

obtai ned by ipcegashigelingnl @l%d%%lﬂrte,s%éﬂl Whesu 108 ¢hr GUidanperREMnd

sustai nably but at_the expense of the wave 25 formin the case of the type
A protocol . oDPeelbakings epds tefy &hgdkomagnetic carrier wave for a time

greater than the splitting time. As a result, during the

25 signal split, the amplitude of the field radiated toward the
card is not zero and the field emitted by the antenna thus
does not correspond to a modulation of 100 percent of the
amplitude of the electromagnetic carrier wave; this takes
place for a time less than the theoretical split time, the

30 amplitude being less than or equal to 5 percent of the
maximum amplitude of the radiated signal.

Consequently, the use of an antenna with a high
overvoltage ratio 1is compatible with a B type reader. For
such a reader, the electromagnetic carrier wave is always

35 active as it 1is modulated at only 10 percent of its
amplitude while it is poorly compatible with an A type

reader. Furthermore, the small dampening effect obtained



This is why a first object of the invention is to provide a device enabling
t He transmni ssion of an 30 el ectromagnetic carrier wave fromthe antenna of
the reader toward the contactless smart card under maxi mum perfornmance
caonditions during the em ssion of type A protocol signals. A second object
of the invention is to provide a device enapling the transm ssion of an

el ectromagnetic 35 carrier mave fromthe antenna of the reader toward the
contact!| ess snart card under mum per f or mgnce condi tions during, t he

em ssion of tYpePA &Rd ta{/‘ﬁénBapr Jeoo s@gné‘l’ﬁ W IO P FPos & BFL X hePn LY
invention thusléghteynsiref Uedrecds ansel sshope deyfi ca Usivg eloelilizarmyneati c10
wave radiation_ in_a cg ta I ceiver systemtoward a contactl ess

obj ect, the d%?ﬁc%nFs raﬁén?ﬁ?e%Eggérespondlng to the 5 alternation of a
first tinme interval Idudaggmhteh wecanormayreatriac whieb dre eninppedbae afor
pr edet er msﬂedbseﬁr 'féaéerreqegggg angl @ﬁgeo%ﬁp&léﬁ | BBnki BB MR ¥ak ndurd Ng

which there is e transm ssion of the el ectronagneti c waves at
t he predeternﬁﬁéﬁnﬁarPﬁ@ﬂnﬂréhd@ﬁ@%“a*h%vﬂév?%Eai% Fatiadesdgetidintdypping

nmeans for gengsmbhtgbldUiik@ tHie S:B@@Mréﬁédﬂél@ﬂ gtaﬁdaﬁaem\/alalthough at
el ectromagnet{:c waves with a {E %:ijn % ater_than %\ nda
ng P&t

frequency of FR8 sHiRESSsuI? A Ton & afﬁg Fé&g§9§§1HQQQF%y

t he antenna gstahdarthBn a predeterm ned value. 15 Brief description of the

figures The purposeg, 895ﬁ8t§o?ﬂgﬁohaﬁgﬁgﬁgk§th%Su%f %'1‘H¥E£(Hha!ifler

beconme nore apparent PFom the W ng description en taken in

conj uncti on wWihht fd pedEdnprsiais PO alhAGE ianakHiash: tie ggdenalr egridlslesdd s

the envel ope s? the faln%'e@n%mﬂé%ﬂea&&@é&hé@ &@ Phatogak AadaRitdidned iy is
splitting the Trequency of ghe carrier wave, Figure 2 ripresent
veit

envel ope of tReTPi JHEH t £ E‘H‘I&ﬁ‘ nd 6 - th@h?ﬁ W O @&ﬁ@"‘@ the
represents thexpeptetiudemptingetof vehebftaghddr adi athed dxpdnse ayft enield N The

rel ation the fregu ne of t he si gnal IR ure bl ock
di agram oi‘r’ot h‘élFﬁ%ﬁl on ofcqrhse dé)\(i/llltge c%gsgdaﬁc ?‘nféltli‘%l%/ tlrec-“‘ureS
Det ai | ed deschighi pnletirzh&ipnventirentfhe Idl@tl@m&néafcn@ns wift ttd faiomuite is
reader to th PBrEOEQEE «VvVia RF signals according to the two data

transnission proto fypes A and B subject to current standards . Type
A hird solution consists 1in wusing field effect

transistors for switching, in order to reduce losses and to
20 not penalize the range of the B type reader. Using such

transistors switches the circuit between the "open" and

"closed" positions and allows a maximum radiated field to be

obtained by increasing the impedance presented when the

circuit is open sustainably but at the expense of the wave
25 form in the case of the type A protocol.

Disclosure of the invention :

This 1is why a first object of the invention is to

provide a device enabling the transmission of an

30 electromagnetic carrier wave from the antenna of the reader

toward the contactless smart card under maximum performance
conditions during the emission of type A protocol signals.

A second object of the invention 1is to provide a

device enabling the transmission of an electromagnetic

35 carrier wave from the antenna of the reader toward the

contactless smart card under maximum performance conditions

during the emission of type A and type B protocol signals.



protocol nodul ates the el ectromagnetic wave emtted by the reader at 100
percent of its anplitude. The anplitude of the 6 periodic carrier
frequency wave i s maxi mum and constant during an initial tinme interval then
zero during a second tine interval. Type B protocol nodul ates the

el ectromagnetic wave emtted by the reader gt 10 percent of its anplitude.
5 The anplitude of the periodic carrier frequency wave i s maxi nrum and
constant during an E itial tine iq{er al then Equal t.o 10 percent of iés
maxi mum anpl i t ude daPFngPRTRREONPY i S ntBYGRFTORs Wi RS Nandargdata
t he frequencytehnshesslieat rdavgretusinar electwameghsttar warnkl yweaedjietlidro in
13.56 Mt 10 gnd dhicdes aby L snd@ligel s cPORER asclde  efer engsr yalye Ln
t his docunent. However, e frequency of the’electromagnetic carrier wave
may be differ ek egitt hothededpriti n§ifpontraesyébpedof coheespoRAingn. to  the
According §0 hyperAadaba transmsssi @arRkOt OEhhe tfﬁhﬁ@iv%hECtHQﬁﬁﬁget'&hich
carrier wave is split for a tine interval t by splitting of the 13.56 VMHz
transmtting ?ﬂ@&géﬁBﬁgn?ﬁéceN@@P&p@ﬁﬁ FHeE HGRI1AF thRFTIRGEBHEY ThEL 1T
reader's ant efiraguencepreeskrd esecondi gplettinyhitiaet Hetleregue iy iofg tigich
carrier frequ IS _equa o 13.5 , .he .radi fie 10 is

maxi mum Vhen%ﬁﬁéefﬁéhg%ncgi}% g%l?PgHﬁﬁg%%g F%ﬁg fﬁ%ﬁ%“%é%i%%gg%magnetlc
progr essi vel ywavesr dithg the t beedeteaminednt¢ariier edotesnienayi.ni Bbhm védukce
ot her t hagg zef geahqble b Qf itdie dddms | POLT YahebatAhgt NEEAROf e Hd1es L i OBy
interval t, the_frequericy of the carrier wavé 1s again 25 equal to 13.56
Mz and the afBlit&dedof HiMe r st EREWR ¥4 el BlPREFEBERChEEOr HANGSt 0 i 2

curve 13 ]lcmti Ef'etqureﬁa h?@éé&ﬁfeﬁ?ﬁtmm lthe | rfutnfaafmemra{ler fg:féhfﬂeﬁtﬁg}m 8Ei Obhe
obt ai ne romthe anpli e of,the carrier wave is.not satisfactory. i
"o 5 hodul a1 SRUSE 185 L SRR A RS OB S { tie. ZS0IACSY At P
i s obtai ned whkge antennaupgreaktee chanhhe ampbetedmiobdt kelnadi ated field is
obt ai ned ghe standard currently requires less than 5 percent of the

maxi num anpl itude) during a certain tine in the time interval t . Now, when
the carrier wBveefr deggeneptiopr efeihedfbguxgsve 12 is split, the 35
reduction of the radhat eduirbelsds),S REHe@N fHAreRNcRNNAGR A tOIAl A the
satisfactory wave formin ter of nn&ulatlon at 100 percent of the max|nmum
anpl i tude, = 1BVEHF&CB r¥pléseRESOPRe BAYEI oPRPRFCRhe FT¥Pd ThRii at L BYLR%e
reader's ant easachypthendemicte tgloat dingcbajthetionenticon.thshi decdmeanying
frequency @f t@ewc%r%i§% &Eﬁ pency is equal to 13.56 MHz, the radiated
field 20 PS nngnﬁn9 In~570rder to obtain a split of the anplitude of the
carrier wave duringFigneet 1 ttepdassguencihefenhelgpgnalf $dwt fiewat derhieted
antenna is th e ce frequ i it ENDG
t hus receivesggcggg?gﬁ %gvfﬁgigg?pegﬁency g?ﬁ%%' 2%&%%%55?%K?%%2€%§§§

radi ated by tRé BREeRAATASTt HR¥S10 frequency is defined as being outside
the antenna's bandwrdglrel 2 nelddsantheciadéaretopé ebd @bleai Mied dushngeéhe
frequencyzihange dﬁcrea estéapLdI% %Long a very danped curve 22 until it
reaches a“hegfFGPbré™dal-Ge“dar tRY=] SP0ni fi cant time t'. Wen the frequency
of the Figure 3 represents the amplitude curve of the field

radiated by the antenna in relation to the frequency of the
signal received,
Figure 4 is a block diagram of the functions of the

30 device according to the invention.

Detailed description of the invention :

The data are transmitted from the reader to the smart

card via RF signals according to the two data transmission

35 protocol types A and B subject to current standards. Type A
protocol modulates the electromagnetic wave emitted by the
reader at 100 percent of its amplitude. The amplitude of the



15 el ectromagnetic carrier wave is 13.56 MHz, the field 24 radiated by the
antenna increases until it reaches its maxi num val ue 20. The wave- shape
obtained is thus satisfactory in terns of nodul ation at 100 percent of the
maxi mum anpl i tude. This result may be obtained with a 20 frequency of the
signal emtted outside the antenna's bandw gt h and greater than the
fundanental frequency of the split. The field radiated by the antenna is
illustrated in ftgute 3 accordiqg to the frequency of the signal received
25 by the antBRRACAFRi sCRTELAT| sSLTRGFGRY at"dife résoRaReBUR edl@ncsPRH oy
a frequency | egasihbamroriefitbhlt aiee fntesprencythen tFercanghiinge aofsdédend
radiated field,is | t han reent. of the |, tude of t radiated . .
el a the FebndfERrrAdauanBy PREnaT oo dBRRITANRE e A egiialiflonie
30 frequency wbuee entitdled Hey ahbei reddest athel? apeucentt f PEl d tiss drgski tindm. 5
percent. of t henamplgg ndengl 1die khel dosadhaied alrliir resonamee. 1 fGuEnCys

At the frequency generated during the split satisfactory to o

vari abl e fiel BagpMpR Hxhr @PAgLEBtptGed a0 dmdtdddl i tir dnteryadi cthemss
radiated by thBguantesnaonpsirceat! eFs iltthama it eiplaftddie dBXINGIA second

anplitude of fhe radiatedlfigld. The %reguengg genara%ﬁd gyrin t he ﬁgt'ﬁff
must thus be 5B tREFEVEL: &5 & T PR AnS5PPEAGEL I 6ACoft T i ftledtie

field equal telacpreseteertinedavalies, whlvies ivalaner nemefler agua bdiggl 2@l MHD

30 dB. Theg, fr e ganer, [ e: SPhik <l it her, 1ess tdan f

ot her thaﬁ)zegga g§XSrg%tg?hfﬂgﬂﬂ¥2?g+%gal§ %bé?é?rgé gﬁf% |neﬁ{, I %%f&g

greater than &R eqthlisto dofimeBti R Heweverng tohe he breqeerey endbdi nere

of the inventEoactiBRabhegyencgenenat e wur i%t hgesplditf flete@@ual yihd e
times the resqnance. fréguenc t hat |sag7. 20 . The el ectroni ¢c device

shown in bl ocReYtagiach 6?Wa¥ths$9p?i rng 1BPERELARs a preferred

enbodi ment of the iRgeatdongi rcovhtgpet Ire data sigadmidksicont pebsoadol, the

tmo-positifn S 'tf? 48, g e firs&igos%;%%pjyorre ongg to %isignal mnp e,

frequency'T s Ehist-PBAIRI30 GAF dBRer A0 HurT e T heSEpi & BPovItaT By

cl ock 44. Thebgesphiltpospt oéntber L8spbénHEzt brangBistgngl fuhgeentyequency i s

equal to the Sta”da’fﬂe”‘éﬂk}@%éed 0%3- %ge!v"'zfi%‘i'aeratﬁu%% byﬁa%ljfar %Y the
ude | e 0, the

di vider 46. The means above are jnc i n progranmmak ogi c ;.
out put si gnal TSEABE ' fhi @RteBNApptF edF RF IR She i PswEEOMERg $t ag@iblet vine
i nputs, input f58q§@hl‘:ﬁ5w\dtlﬁlg tca ririe rout Pausi @pak s 2@ fa 1t heo prnagsaMabt e
| ogi ¢ 40 ilgpthe 0 er(%n t .54 ;? t.his sane out§M$ S|8pal i.nverted by, a
change- ovét shifchr &35 %ﬁﬁép swt o nJRELRYR - 56T hHE | fiEs FREIRFRPY 1S
ef fect transispbis, caeectadi dtoedof heldpdesrbdsand pibgrespaotalyel yca@miing
i ntended to St gRt 0 LR Freauency [ECeLyEo DY 10Re ndlufd Sl AP U Ban
pen iTe is "C :

one of the transistors being "o . he of her transistor ose
Bot h out put skghal &tf ridms t dledpeferthen tidre ngnseayel pdss Ay thwe eedi stforthsg

?nddGO btef l()r]?tbﬁiengnftieﬁz%'le(i,b%‘chﬁé |Pﬁ;]\éc99e§$cm : ié%gfhéfcﬂfﬂgﬂf@laﬁv% a;lfsézoa/g%aﬁmy
undanent al frequency sjgnals through. e 30 ou ilter 62, 1he
two signaf® a?ggéﬁi ltloedlg{/%% H&HZneBHANE P4 at’?ﬁ/&drtdlq%eg oﬁfc‘)ﬁctrlaé’sl?t@% dield

increases according to the curve 14 until i1t reaches its
maximum 10. In this manner, the modulation obtained from the
amplitude of the carrier wave is not satisfactory when it is
a modulation at 100 percent of the maximum amplitude. Such
30 modulation is obtained when a minimum value of the amplitude
of the radiated field is obtained (the standard currently
requires less than 5 percent of the maximum amplitude)
during a certain time in the time interval t. Now, when the
carrier wave frequency represented by curve 12 is split, the
35 reduction of the radiated field is not significant enough to
obtain a satisfactory wave form in terms of modulation at

100 percent of the maximum amplitude.



CLAIMS 1. A transm ssion device using el ectromagnetic wave radiation in a
contactl ess transceiver systemtoward a contactl ess object, the data bits
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satisfactory in terms of modulation at 100 percent of the

maximum amplitude. This result may be obtained with a

20 frequency of the signal emitted outside the antenna's

bandwidth and greater than the fundamental frequency of the
split.

The field radiated by the antenna is illustrated in

figure 3 according to the frequency of the signal received

25 by the antenna. This field is maximum at the resonance

frequency fgr. For a frequency 1less than or equal to the

frequency f;, the amplitude of the radiated field 1is less

than 5 percent of the amplitude of the radiated field at the

resonance frequency fz. In the same manner, f, represents the

30 frequency above which the amplitude of the radiated field is

less than 5 percent of the amplitude of the field radiated

at the resonance frequency. At the frequency generated

during the split satisfactory to obtain a variable field

split according to protocol A, the amplitude of the field

35 radiated by the antenna must be less than 5 percent of the

maximum amplitude of the radiated field. The frequency

generated during the cut-off must thus be such that it
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signal 50 of which is applied to the power switching stage

by two inputs, input 52 corresponding to the output signal

20 of the programmable logic 40 while the other input 54 is

this same output signal inverted by a change-over switch 53.

The power switching stage 56 includes two field effect

transistors connected to both inputs 52 and 54 respectively

and intended to switch to the frequency received by one of

25 the two inputs, one of the transistors being "open" while

the other transistor is "closed". Both output signals from

the power switching stage pass by two resistors 58 and 60

before being filtered by a low-pass filter &2 designed to

allow only fundamental frequency signals through. On the

30 output of filter 62, the two signals are emitted by the

antenna 64 toward the contactless card.
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during which there 1is a split in transmission of the

electromagnetic waves at said predetermined carrier
frequency

10 characterized in that it includes generation means for
generating, during said second splitting time interval,
electromagnetic waves with a frequency greater than the
fundamental frequency of the split resulting in an
attenuation of the radiated field by the antenna greater

15 than a predetermined wvalue.

2. The data transmission device according to claim 1,
in which said attenuation of the radiated field at said
frequency generated during the split is less than or equal

20 to 30 dB.

3. The data transmission device according to claim

2, in which said frequency generated during the split 1is
outside the frequency range f1 - f£f2 corresponding to an

25 amplitude of the field radiated by the antenna greater than
or eqgual to 5 percent of the amplitude of the field

radiated at said predetermined carrier frequency.

4. The data transmission device according to claim 3
30 in which said frequency generated during the split is equal
to the double of said predetermined carrier frequency.

5. The data transmission device according to claim 4,
including programmable logic (40) supplying a first signal

35 at said predetermined carrier frequency for an initial time
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6. The data transmission device according to claim 5,
in which said predetermined carrier frequency is equal to
13.56 MHz.

10

7. The data transmission dev;ce according to claim 6,
in which said programmable logic (40) includes a clock (44)
operating at 27.12 MHz and a frequency divider (46)
supplying said predetermined carrier frequency (13.56 MHz),

15 said double frequency (27.12 MHz) being provided by said

clock.

8. The data transmission device according to claim 7,
including a power switching stage (56) featuring two field
20 effect transistors controlled by the outputs of said
programmable logic (40) such that one of said transistors
is "open" while the other transistor is "closed".

9. The data transmission device according to any one

25 of the previous claims, in which the data transmitted are

compliant with the data transmission standard ISO 14443

according to type A protocol in which the data bits are
generated by splits of the electromagnetic field emitted.



