1 A SYSTEM FOR EXCHANG NG DATA BY COMMUNI CATI ON VI A CONTACTS OR W THOUT
CONTACT BETWEEN A TERM NAL AND PORTABLE OBJECTS The invention relates to
techni ques for contactless 5 comuni cati on between a portable object and a
termnal. It is well known to exchange data w thout contact; applications
of this techwoepmssitncl ude, in non-liniting manner, contr ol PCIVERYWCI8S,

el ectronic paynent ("electronic purse" itype applications), and renote 10
paynent, e.g. for access to and paynment of public transport. In the latter
exanpl e, each user is provided with a portable object of the "contactl ess
card" or "contactl ess badge" type, which object is capable of interchanging
15 information with a "termnal" that is fixed (or possibly

Systéme d'échange de données a communication par contacts
ou sans contact entre une borne et des objets portatifs

L'invention concerne les techniques de communication sans contact
entre un objet portatif et une borne.

L'échange de données sans contact est bien connu ; parmi les appli-
cations de cette technique, on trouve — de fagon non limitative — le
controle d'acces, le paiement électronique (applications du type “porte-
monnaie électronique”) et le télépéage, par exemple pour l'acces et le
10 péage des transports en commun.

Dans ce dernier exemple, chague usager est muni d'un objet porta-
tif du type "carte sans contact” ou "badge sans contact”, qui est un objet
susceptible d’échanger les informations avec une "borne” fixe (ou éven-
tuellement mobile) en approchant le badge de cette derniére de maniére

15 i permettre un couplage mutuel non galvanique ("borne” sera le terme
utilisé dans la présente description pour désigner le terminal émetteur/
récepteur de données apte & coopérer avec les objets portatifs).

Plus précisément, ce couplage est réalisé en faisant varier un

[$)}

champ magnétique produit par une bobine d'induction (technique con-
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nmovi ng) by bringing the badge close to the termnal so as to allow themto
be coupl ed together without using a netallic path (the term"termnal” is
used in the present description to designate the data transmtter/receiver
20 apparatus suitable for co-operating with the portable objects). Mre
preci sely, twodssassupling is achieved bé varying a magnet i cPCT/ER/B28duced
by an Jinduction coil (which technique ks known as the "induction nmethod").
To this 25 end, the term nal includes an inductive circuit excited by an

alternating augnahs nch @ Upttoeeds par ahdwitival’). [Ith bageédbpdritehtetn t he
el d and | nopec o fnd indhited el BEF ur) S fICRaB a0 ZpasEBBe; a0
coupl ed to t hespaee shwabnnamt ynwiamn magniétique tadternatif\L olbjet pertatifial
thereby estabf ishivadt BARs cepkspladeodetBPidce champ et module en retour la
5 charge de I'objet portatif couplé & la borne ; cette variation est détectée
par la borne, établissant ainsi la communication bidirectionnelle re-
cherchée.
Par ailleurs, il existe un parc important de bornes a contact électri-
ques qui communiquent par voie galvanique avec les objets portatifs
10 existants, notamment ceux couramment désignés "cartes & puce”. Pour
cette raison, entre autres, il est intéressant de disposer d'objets porta-
tifs capables de communiquer avec des bornes indifféremment par voie’
galvanique (par contacts) ou par voie non galvanique (sans contact).
Le EP-A-0 424 726 décrit une telle carte mixte capable de commu-
15 nication avec ou sans contact. Dans cette carte, la communication est
établie de fagon sélective via des plots de contact ou via des bobines, en "
fonction de la présence d'une tension électrique sur les plots ou sur les
bobines. _ '
Un inconvénient de ce systdme, cependant, est que le pilotage en -
20 fonction de la présence d'une tension s'avére malaisé & appliquer dans -
la pratique. En particulier, 'apparition de parasites peut en perturber
le fonctionnement. Ainsi, une diminution parasitaire de la tension d'ali-
mentation aux contacts peut provoquer la sélection intempestive de la
voie de communication par bobine et I'activation d'un régulateur shunt,
25 dans lequel circule alors un courant excessif quand il est mis en paral-
leéle sur les contacts d'alimentation. Ce systéme est également inadapté
a la sélection des conditions de démarrage et de fonctionnement du cir-
cuit de traitement, la disparition de l'alimentation par contact entrai-
nant un démarrage parasite. La sélection au démarrage en fonction de
30 l'information issue de la comparaison des deux sources d'alimentation
présente la difficulté d'effectuer le verrouillage de la sélection au bon.
moment dans toutes les conditions de mise sous tension.
L'un des buts de la présente invention est de proposer une autre
maniére de détecter le mode de communication A employer et de piloter
35 en conséquence différentes fonctions.de l'objet portatif.
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way conmmuni cation. There also exist many term nals that communicate over
nmetallic paths via electrical contacts with existing 35 portable objects,
in particular those conmonly.called "smart cards". For that reason, anongst
others, it is advantageous to have portable objects that are capable of
2 communi cat wighsMkdzh ternminals equally well over a netalliecprRdrogassa
contacts) and.over a non-netallic path (w thgut contact). EP-A-0 424 726
descri.bes_such a dual -node card 5 capabl e of ‘conmuni cating with or wthout
contact. 1n that card,_,conmunication, is established selectively vi

.. L'objet portai?i} de ?invention est du type ggne’g‘a{ expeos% parele EP-
A-0 424 726 précité, a savoir comportant une pluralité de contacts élec-
triques pour la communication par voie galvanique avec une borne d'un
premier type comportant elle-méme une pluralité de contacts électri-
ques homologues, ainsi qu'une bobine pour la communication sans con-

tact avec une borne d'une second type émettant un champ électroma-

ov

gnétique modulé transmettant des données.

Il est caractérisé en ce que, les données transmises par la borne
étant cadencées par un signal d'horloge, il comprend des moyens détec-

10  teurs d'horloge pour modifier le fonctionnement de I'objet portatif en
fonction de la présence ou de I'absence d'un signal d'horloge dans le si-
gnal regu.

De préférence, ces moyens détecteurs d’horloge détectent le signal
d'horloge dans le signal capté par la bobine.

15 De préférence également, en mode de communication sans contact,
I'objet portatif est téléalimenté par le champ électromagnétique regu
par la bobine et le signal d’horloge, et comporte alors des moyens de re-
dressement et de filirage pour obtenir une tension continue d'alimenta-
tion pour I'objet en mode de communication sans contact & partir du

20 champ électromagnétique capté par la bobine, et les moyens détecteurs
recoivent en entrée le signal présent entre la bobine et les moyens de
redressement et de filtrage (ot son amplitude est la plus importante).

Le signal d’horloge peut étre extrait au méme endroit. Notamment,
1'horloge peut &tre définie par la fréquence de la porteuse regue, divisée

o5  dans les moyens d'extraction de I'horloge.

Ced autorise une détection plus sensible mais aussi plus fiable de
la présence du signal d'horloge. Les données elles-mémes sont de préfé-
rence extraites en aval de 'étage de redressement et de filtrage, de sor-
te que la démodulation du signal est plus stable, notamment en cas de

g0  modulation d'amplitude.

Selon diverses caractéristiques subsidiaires avantageuses, il est
prévu:

— des moyens pour démoduler le signal capté par la bobine, de mani-

&re & en extraire des données de communication, notamment des

35 moyens démodulateurs d’amplitude opérant sur le signal délivré en



contact areas or via coils, as a function of the presence of an electri
vol tage on the contact areas or on the coils. 10 Nevert hel ess, a
drawback of that systemlies in switching as a function of a voltage being

present turns out

to be difficult to apply in practice. In particular,

appear ance Gfobgdes71f erence can di sturb operation. Thus, arpCIVHRST/462258 ng
decrease in the power supply voltage 15 atsthe contacts can cause the
conmmruni cation path via the coil to be selected in untinely manner,

activating a shunt

c
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regul at or through i ch exces rrent then flows wh
the regul ator is connB¥tiefleadtases ‘?"n’@ ‘iﬁﬁéﬁnegﬁﬁb%%ﬁéﬁﬁ nals. That system
is also ill-suited-toeselvablethodons de eadicssanent ot ds filtrage) gleks moyensacéssor
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d'inhibition sélective des moyens régulateurs, pilotés par les

moyens détecteurs d'horloge ;

— des moyens de transmission de données de l'objet portatif vers la
borne en mode sans contact par modulation de la charge aux bor-
nes de la bobine ; avantageusement, la modulation est alors une
modulation d'une sous-porteuse produite par division de la fré-
quence d'horloge délivrée par les moyens détecteurs et/ou le circuit
est susceptible de deux modes de fonctionnement, en consommation
nominale et en basse consommation, et il est prévu des moyens
pour placer en mode basse consommation le circuit avant que les
‘moyens d'émission de données ne commencent & opérer ladite mo-
dulation ;

Les moyens détecteurs d'horloge peuvent piloter des protocoles de
communication et/ou de traitement des signaux et/ou de traitement des
données regues. Ainsi, le signal de présence/absence d’horloge peut étre
exploité de plusieurs facons, par exemple en fournissant le signal d'in-
hibition d'un régulateur qui stabilise la tension continue d'alimenta-
tion, pour que le régulateur ne fonctionne qu'en mode sans contact. Le
risque d'activation intempestive de cc régulateur shunt est éliminé.
Aussi, ce signal peut &tre utilisé dans 1'élaboration du signal d'activa-
tion du circuit de traitement et la sélection de son signal d'horloge.
Enfin, les protocoles de communication et de traitement des signaux
peuvent différer entre les modes de communication avec ou sans con-
tact et la présence/absence d'horloge peut servir pour piloter les proto-
coles utilisés.

Enfin, il peut étre souhaitable de prévoir des moyens interrupteurs
de la liaison entre des contacts électriques et d'autres circuits de l'objet
portatif, pilotés par les moyens détecteurs d’horloge de maniére & inter-
rompre ladite liaison lorsque l'objet portatif communique par voie sans
contact. Ceci permet d'éviter des tentatives de fraude par captation et
déchiffrement des signaux qui, autrement, apparaitraient sur les con-
tacts, qui sont accessibles dans ce mode de communication. Utilement,



function of information derived froma conparison between two power
supplies presents the difficulty of ensuring, 25 under all conditions of
powering up, that the selection is | ocked at the right noment. One of the
objects of the present invention is to provide another manner of detecting
whi ch comuniwoasken node to use and of controlling the var POLERS02258 i ons of
30 the poartabl e object accordingly. The poitabl e object of the invention
is of .the sanme general type as that described in above-nentioned EP-A-0 424
726, i.e.” a portable object includi n% a pl.ural i,t{/l of electrical contacts
for communi cating dPemterrypteur guaigaye peyh CHSPREYUAYSSH mq@nt@frogxwpﬁg -
type, itself includisug én plodealel doynmafinivatior paeedhtagts lcedt pernret tand ik évittes

arld al so including ﬁn‘i&%é&?%oﬁﬂﬂé ﬁghkgesssdes parasites apparaissant sur l'entrée
(bobine ou contacts) non utilisée.

5 Dans une forme de réalisation avantageuse d'un objet portatif télé-
alimenté en mode sans contact, il est prévu en aval des étages de re-
dressement et de filtrage un étage stabilisateur comportant un élément
régulateur shunt monté en dérivation entre les bornes d'alimentation
du circuit 2 alimenter et associé & un composant résistif monté en série

10  dans la ligne d'alimentation du circuit, I'élément régulateur shunt pré-
levant et dérivant une fraction variable du courant d'alimentation du
circuit de sorte que 1'élément résistif et 1'élément régulateur shunt dis-
sipent le surcroit éventuel d'énergie non nécessaire au fonctionnement
du circuit, de manigre 4, corrélativement, stabiliser la tension d'alimen-

15 tation aux bornes du circuit, limiter I'excursion de tension aux bornes
de 1'élément accordé en amont et empécher que les variations du cou-
rant consommé n'influent en amont sur l'amplitude du signal & démeo-
duler. '

En particulier, des moyens peuvent &tre prévus pour inhiber sélec-

20 tivement et temporairement le fonctionnement du régulateur shunt,
notamment en réponse a la détection d'un type de communication par
contacts.

Enfin, I'ensemble du circuit électronique de 1'objet portatif, & l'ex-
ception du bobinage de l'élément accordé, est trés avantageusement

25 réalisé en technologie monolithique intégrée.

On va maintenant décrire en détail un exemple de réalisation de
30 l'invention, en référence aux dessins annexés sur lesquels les mé&mes
références numériques désignent des éléments identiques ou fonction-

nellement semblables.
La figure 1 est un schéma par blocs d'un systéme selon l'invention,

" dans son aspect le plus général, comportant une borne et un objet por-

35  tatif dans le champ de cette borne.



3 communication with a termnal of a second type that transnits a nodul at ed
el ectromagnetic field to convey data. The portable object is characterized
in that for 5 data transmtted by the term nal and cl ocked by a cl ock

signal, it includes clock detector neans to nodify the operation of the
portabl e obj sxx9sae7n functi on of the presence or the abseneermRomzzBock
signal -in the signal received. 10 Al sg preferably, the clock

det ect.or nmeans detect the clock signal in the signal picked up by t_he' coil .
Proforably, when i COn Ak RoRATHY 3l ol BSiciil5e BETHRR SotBlFaL S
la figure 1.
N | La figure 3 détaille le circuit régulateur du schéma de la figure 2.
Les figures 4 et 5 détaillent, dans deux variantes possibles, le cir-
cuit démodulateur du schéma de la figure 2.

La figure 6 est un exemple détaillé de réalisation du circuit démo-

[V} ]

dulateur de la figure 5.
La figure 7 détaille le circuit extracteur d'horloge du schéma de la
figure 2.

10 La figure 8 est une série de chronogrammes expliquant la manigre
dont !'objet portatif est téléalimenté et dont on extrait le signal d’hor-
loge.

La figure 9 est une série de chronogrammes explicitant la trans-
mission d'informations de la borne vers l'objet.

15 La figure 10 est une série de chronogrammes explicitant la trans-
mission d'informations de l'objet vers la borne.

La figure 11 présente les différentes commutations opérées dans
une carte mixte entre les deux modes de fonctionnement par contacts/
sans contact.

20 ¢

On va exposer un exemple de mise en oeuvre du systéme de Il'in-
vention en référence au schéma de la figure 1. Sur ce schéma, la réfé-
rence 100 désigne une borne, qui peut &tre couplée avec un objet porta-

95  tif 200 placé a son voisinage.

La borne comporte une bobine d'émission 102 qui, associée & un
condensateur tel que 104, forme un circuit accordé 106 destiné & engen-
drer un champ d'induction magnétique modulé. La fréquence d'accord
du circuit 106 est par exemple de 13,56 MHz, valeur bien entendu

30 aucunement limitative, ce choix particulier tenant simplement au fait
qu'elle correspond & une valeur autorisée par les normes européennes
pour des fonctions de communication et de téléalimentation. En outre,
cette valeur relativement élevée permet de concevoir des circuits avec
des bobines possédant peu de spires, donc faciles et peu cotiteuses &

35 réaliser.



el ectromagnetic field received by the coil and the clock 15 signal, in
which case it includes rectifier and filter neans for obtaining a DC power
supply voltage for the object fromthe el ectromagnetic field as picked up
by the coil while in contactless comuni cation node, and detector means
“havi ng i nputwoegigsmi ng the signal present 20 between the mxvERIzOMSE he
rectifier and.filter means (where the signal s at its greatest anplitude).
The cl ock signal can be extracted fromthe sane |location. In particular,

the cl ock can be defined by the fre ncy of the recejved carrier, divided
in the clock 25  ext lefctisfuihagepede %ﬁgses ente ap?%’%’irtff 'éntoéc‘éxl@gpé’c?thﬂ%«%

presence of the cl dedqueingedl onde @ntmtasie 108tet] pounie nsahdatione damdétage e
reliable. The data :hél%eg%%% f%édgﬁﬂﬁgg Mos SR £ I BE ST ATuE ' CliGuit

réctifier and filtér &t
numdérique 112. Le fonctionnement du circuit 112, et notamment le sé-

5 quencement des signaux TXD, est cadencé par un circuit 114 produisant
un signal d’horloge CLK.

Les étages de réception, qui extraient les données recues RXD du
signal prélevé aux bornes de la bobine 102, comportent un circuit dé-
modulateur haute fréquence 116 ainsi qu'un circuit démodulateur de

10  sous-porteuse 118 lorsque l'on a choisi, comme on l'indiquera plus bas,
d'utiliser une modulation de sous-porteuse dans le sens objet portatif -
borne (cette technique n'étant bien entendu aucunement limitative, la
modulation pouvant également se faire en bande de base).

L'objet portatif 200, quant & lui, comporte une bobine 202 coopé-

15 rant avec un circuit électronique 204 qui, avantageusement, est réalisé
en technologie monolithique enti¢rement intégrée de manidre & dispo-
ser d'un objet de petites dimensions, typiquement au format "carte de
crédit” ; la bobine 202 est par exemple une bobine imprimée et 'ensem-
ble des circuits 204 est réalisé sous forme d'un circuit intégré spécifique

20  (ASIC).

La bobine 202 forme avec un condensateur 206 un circuit réson-
nant 208 accordé sur une fréquence donnée (par exemple 13,56 MHz)
permettant 1'échange bidirectionnel de données avec la borne par la
technique dite "par induction” ainsi que la téléalimentation par le

25 champ magnétique capté par la bobine 202, c'est-a-dire la méme bobine
que celle servant & I'échange d'informations.

La tension alternative a recueillie aux bornes du circuit accordé
208 est appliquée a un étage redresseur simple ou double alternance
210, puis 4 un étage de filtrage 212, pour donner une tension redressée

30 filtréeb.

L'objet portatif comporte également un étage de traitement numé-
rique 214, typiquement réalisé & partir d'un microprocesseur, de mé-
moires RAM, ROM et EPROM et de circuits d'interfacage.

En aval des étages de redressement 210 et de filtrage 212 sont

35 montés en paralléle un certain nombre d'étages spécifiques, compre-



30 signal denodulation is nore stable, particularly if anplitude
nodul ation is used. According to various advantageous subsidiary

characteristics,

the follow ng are provided: neans for denodul ating the

signal picked up by the 35 coil, so as to extract communication data
t herefrom iwopmssiicul ar anplitude denodul at or nmeans oper RCTHFRITI22Bhe

signal. deli.vered at the output of the rectifger and filter stages; [err]

downstream fromthe rectifier and filter means, regulator neans for
stabilizing the DC voltage, together 5 with neans for selectively

inhibiting the redift
— un étage régulateur 216, stabilisateur de tension, délivrant en sor-

10

15

20

25

30

35

'or neans

tie une tension continue, redressée, filtrée et stabilisée d, appliquée
notamment a la borne d'alimentation positive VCC du circuit numé-
rique 214, dont 'autre borne d'alimentation est la masse GND.

Cet étage stabilisateur 216 peut &tre un stabilisateur de tension de
type classique ou, en variante (mais de fagon non limitative), un
circuit spécifique qui sera décrit par la suite en référence aux figu-
res 2 et 3.

un étage démodulateur 218 recevant en entrée le signal b et déli-
vrant en sortie un signal e démodulé appliqué a l'entrée de données
RXD du circuit numérique 214.

Ce démodulateur peut notamment &tre un démodulateur & détec-
tion de variation d'amplitude et/ou & seuil variable, comme on l'ex-
pliquera plus en détail ci-aprés en référence aux figures 4, 5 et 6.
un étage extracteur d'horloge 220, recevant en entrée le signal a
recueilli aux bornes du circuit accordé 208 et délivrant en sortie un
signal ¢ appliqué a l'entrée d'horloge CLK du circuit numérique 214.
L'étage extracteur d’horloge 220 peut &tre placé soit en amont des
étages de redressement 210 et de filtrage 212, comme illustré, soit
en aval de ces étages, c'est-a-dire opérer sur le signal b au lieu du
signal a ; cette dernidre variante est cependant moins avantageuse,
dans la mesure olt l'extracteur d’horloge devra alors présenter une
plus grande sensibilité pour compenser le lissage du signal intro-
duit par le filtrage.

un étage modulateur 222 qui opére, de manitre en elle-méme con-
nue, par "modulation de charge”, technique consistant a faire va-
rier de maniére contrdlée le courant consommé par le circuit accor-
dé 208 situé dans le champ magnétique environnant engendré par
la borne. :

Ce circuit modulateur 222 comporte un élément résistif 224 (résis-
tance rapportée ou, en technologie monolithique, composant de ty-
pe MOS sans grille faisant office de résistance) en série avec un élé-
ment de commutation 226 (transistor MOS) commandé par le signal
de modulation f présent sur la sortie TXD du circuit numérique 214.

4



and under the control of the clock detector means; [err] neans for
transmtting data fromthe portable object to the termnal in contactles
node by | oad nodul ation at the termnals of the coil; advantageously, 10
nmodul ation is then nodul ati on of a subcarrier produced by dividing the
frequency ofwbbgn@tiock delivered by the detector neans an ¢ CIFROe2268 I C Ui
i s capabl e of operating in two different powgr consunption nodes: with
nomi _naal dp;_)wer con_sunptLon and with | ow power consunption, and 15 nmeans
provided Tor putting the circuit, into |qw power _cons ti,an nmode, bef or,
data transmi ssion mearfs® Héﬁ‘?ﬁt‘bérefﬁwau% CH 176 uP&tLii[‘T%hd%ﬁ?ep Co R aval
det ect or neans can seldgicirpuits de @bdrebssmentr2nhetodd filbregeR1d, peub Btpeaigale-

Pl cati ng whet her o cretieiae gp SGPALEEETL s, B YAGELIR cur 1n
ways, figure 1, c'est-a-dire directement aux bornes du circuit résonnant
5 208. '

La structure générale ainsi proposée, oi1 I'étage démodulateur 218
est situé en aval des étages de redressement 210 et de filtrage 212, pré-
sente l'avantage d'étre moins sensible aux variations instantanées du
signal.

10 En effet, dans le cas d'un objet portatif téléalimenté, le fait d'opérer
la démodulation sur un signal redressé et filtré permet de réduire les
effets des variations instantanées de 1'énergie d'alimentation au cours
d'un cycle de 'oscillation.

Cet aspect sera mieux compris lorsque l'on exposera le fonction-

15 nement détaillé du démodulateur, en référence notamment aux chrono-
grammes de la figure 8.

On va maintenant décrire, en référence a la figure 2, une mise en
oeuvre particuliére de la structure de la figure 1, qui est notamment ca-
ractérisée par une structure particulidre donnée & l'étage régulateur

20 216 qui est, comme on l'expliquera plus en détail par la suite, un étage
de type "régulateur shunt” avec un composant shunt 228 servant a dé-
river de maniére contrdlée le courant d'alimentation du circuit nums-
rique 214, donc monté en dérivation entre les bornes VCC et la masse
GND, combiné & un élément résistif série 230 placé dans la ligne d'ali-

95 mentation VCC en amont du composant régulateur 228.

Le shunt 228 peut &tre avantageusement une diode Zener ou, de
préférence, un composant rapporté ou intégré fonctionnellement équi-
valent & une diode Zener, par exemple un composant de la série
LM185/L.M285/LM385 de National Semiconductor Corporation, qui est un

30 composant formant référence de tension (tension fixe ou ajustable selon
le cas), avec un courant de polarisation de 20 pA seulement, une trés
faible impédance dynamique et une plage de courants de fonctionne-
ment allant de 20pA a 20 mA. Le composant 228 peut également &tre
un équivalent monolithique, intégré sur 'ASIC, d'un tel composant de

35  référence de tension.
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e.g. by supplying the inhibit signal to a regulator which stabilizes the DC
power supply voltage, thereby ensuring that the regul ator operates only in
contactl ess node. 25 The risk of activating this shunt regulator at the
wong time is elimnated. Also, the clock presence/ absence signal can be
used i n genewolsgy7t he signal for activating the processormmmmzsaand
selecting its clock signal. Finally, the prgigocols for comunications and
30 for processing signals can be different, with m)des of conmuni cati on

that differ in being perfor hor t hout con d.t

absence of the clock g‘ﬁrﬁ%g@ é‘B’ﬁtrF%\ﬂ‘ "%{#‘CWIS (feap E&&Q%& vee & O
Finally, it can beudesimpabimt dmt)meodécdm ct-dpgsals dmaihsn@”ée de iréférénce| dertkn-
between the el ect réﬁﬁ'zs&‘l%& ?Sfa%s%'@ ﬁx{beva‘?&lﬁe{)ré&eiéi&&hhée Qhr LCpdRR didiRber

obj ect, the switch_neans under con of the clock detector
means so as 6, 238 monte entre VCC et la masse.

5 L'élément résistif 230 peut &tre une résistance rapportée ou, avan-
tageusement, un composant monolithique intégré, par exemple (comme
pour le composant 224) un élément MOS faisant office de résistance.

On prévoit en outre, avantageusement, un composant de commuta-
tion, tel quun transistor MOS 240, qui est maintenu passant en fonec-

10 tionnement normal par application d'un signal INH/ sur sa grille. On
peut faire basculer ce transistor & 1'état bloqué par application dun
simple signal de commande INH (notamment une commande logicielle
issue du circuit de calcul 214) qui a pour effet d'inhiber le fonctionne-
ment du régulateur shunt, le circuit se comportant alors comme si

15 celui-ci avait été omis.

Cette possibilité d'inhibition du régulateur shunt peut notamment
étre utilisée lorsque l'on souhaite alimenter le microprocesseur sous
une tension Slevée sans risque de détruire 1'étage régulateur.

Ce cas se présente notamment pour les besoins d'un test, ou lors-

20 que l'on est en présence d'un objet portatif mixte pouvant &tre utilisé au
choix en mode "sans contact” (avec mise en service du régulateur) ou en
mode "avec contacts” (avéc inhibition du régulateur), la tension d'ali-
mentation régulée étant dans ce dernier cas directement appliquée sur
I'un des contacts de l'objet portatif sans qu'il soit besoin de procéder a

o5 une régulation spécifique, comme dans le cas de la téléalimentation.

On va maintenant décrite plus en détail I'étage démodulateur
d'amplitude 218, en référence aux figures 4 2 6.

Ce démodulateur d'amplitude est un circuit apte a traiter des si-
gnaux modulés avec une faible profondeur de modulation. On entendra

30 par "faible profondeur de modulation” ou "faible modulation” une mo-
dulation dont le taux est typiquement inférieur ou égal a 50 %, de pré-
férence inférieur a 20 %, le "taux” étant défini comme étant le ratio

(A WA

max mm max mm
de I'amplitude du signal considéré.

35 En effet, dans le contexte particulier dun objet portatif téléali-

) des niveaux maximal A et minimal Amin



5 to interrupt said |inks whenever the portable object is conmunicating
over the contactless path. This nakes it possible to avoid attenpts at
fraud invol ving picking up and deciphering signals which would otherw se
appear on 5 the contacts if they were to remain accessible in this node of
conmnuni cat i omo sd/tesnns useful to provide an anal og switch t PAIVYRROT/O$R t he
link in the mode of conmunication via contagis in order to avoid
interpreting as data any interference that may appear on the unused i nput

(coil or 10 contacts n an advant ageous enbod abl.e obj ect
that -is renotely p’S’\ﬁB}eed PRt & Ci&@ﬁ‘@s%"% g‘Fsec?%tram%eg Fhifiintdl)

d'utiliser un taux de modulation falble afin de pouvoir disposer de suffi-
samment d'énergie pendant la période ot la modulation est & I'état bas,
puisque, du fait de la modulation en amplitude, le niveau d'énergie
instantané fourni & l'objet portatif varie directement avec le nivean de-
la modulation.
La figure 4 illustre une premiére variante de réalisation possible,
ott le démodulateur est un démodulateur & seuil variable, adaptatif.
Le circuit comporte, aprés un étage de filtrage passe-bas optionnel
10 242, un comparateur 244, de préférence & hystérésis, dont I'entrée posi-
tive recoit le signal b a démoduler (le cas échéant filtré par I'étage 242)
et dont l'entrée négative regoit ce méme signal b, mais aprés traversée
d'un étage RC 246, 248 faisant office d'intégrateur. La comparaison se
fait ainsi entre, d'une part, la valeur instantanée du signal et, d'autre
15 part, une valeur moyenne de ce s1gnal constituant le seuil de compa-

[9)]

raison variable.
La figure 5 illustre une seconde variante possible de réalisation du

démodulateur 218, qui est dans ce cas un démodulateur sensible aux
variations d’amplitude. '

20 Aprés un étage de filtrage passe-bas optionnel 242, le signal b est
appliqué a un étage CR 250, 252 faisant office de différentiateur. Le si- -
gnal en sortie est appliquée & la borne positive du comparateur 244 (ici
encore de préférence & hystérésis) dont 1'entrée négative est reliée a un
potentiel fixe, par exemple la masse. Dans ce cas, le démodulateur est

95  sensible aux variations de I'amplitude (du fait de I'étage dérivateur), in-
dépendamment de la valeur moyenne du signal ; ce ne sont que les va-
riations de cette valeur moyenne que détecte le comparateur.

La figure 6 donne un exemple plus détaillé de réalisation d'un tel

circuit démodulateur & détection des variations d'amplitude. Qutre le -
gp filtre passe-bas 242 constitué de la résistance 252 et du condensateur
254, on trouve le condensateur série 250 faisant fonction de dérivateur
en combinaison avec les résistances 256 a 264. Le signal ainsi différen-
cié est appliqué & deux comparateurs symétriques 244, 266 dont les
sorties agissent sur deux bascules 268, 270 montées en flip-flop de ma-

35  niere & produire deux signaux symétriques RXD et RXD/ mis en forme de



provi ded, downstreamfromthe rectifier and filter stages, a stabilizer
stage including a shunt regul ator 15 el ement nounted in parallel with the
circuit to be powered between its power supply term nals and associ at ed

W th a resistive conponent connected in series in the power supply |ine of
the circuit wodbseshunt regul ator el enent diverting a vari @oTaRSY/622%8 on of
the power supply 20 current of the circuifgso that the resistive el enent
and the shunt regul ator elenent dissipate any excess power not required for
operation of the rcuit. thereby, in corresponding manner, stabilizing the
power- supply vol t? EPnA0 Iggg %e ternminals of the circuit, limting the 25
vol tage excursion at IishBgtxer Trilhedtse oh exkmplpde réalinationati: clrewib ek tractend

preventing variati gragﬁ c'&axﬁ“&l‘i sunpt i on havi ng any influence upstream

on the anplitude o e sig to e denodul at ed.
Ce c1rcu1t reg:o1t en entrée un signal prélevé aux bornes du circuit

5  résonnant 208 et appliqué aux entrées différentielles d'un comparateur
a hystérésis 272 qui fournit le signal d'horloge CLK. Le signal d’horloge
est appliqué également aux deux entrées d'une porte OU EXCLUSIF 274,
directement sur I'une des entrées, et via un circuit RC 276, 278 sur
I'autre entrée. Ce circuit RC, qui introduit un retard sur la transmis-
10  sion du signal capté, est choisi avec une constante de temps de l'ordre
de 1/4f; . (£ ¢ étant la fréquence d'horloge générée par le circuit 114
de la borne 100). Le signal de sortie de la porte 274 est ensuite
moyenné par un circuit RC 280, 282 dont la constante de temps est trés-
supérieure & 1/2.£., .. (de préférence de I'ordre de 1/f; ) puis appliqué &
15  l'une des entrées d'un comparateur 284 pour comparaison avec un seuil
fixe S.
Le signal d'horloge CLK permet le cadencement approprié du circuit
. numérique de traitement 214, tandis que la sortie du comparateur 284
. donne un signal PRSCLK indicatif de la présence ou non d'un signal
20 d'horloge.

Dans le cas d'une carte mixte apte a fonctionner indifféremment en
mode "sans contact” ou en mode "par contacts”, le signal PRSCLK de
présence/absence du signal d'’horloge est avantageusement utilisé pour
signaler au circuit numérique que l'objet portatif se trouve dans un en-

25 vironnement de type "sans contact” et décider des actions correspon-
dantes telles que sélection du protocole de communication approprié,
activation du régulateur shunt, PRSCLK étant utilisé pour produire INH/
(voir description ci-dessus en référence a la figure 3), ete.

La figure 11 présente en détail les diverses commutations qui sont

30 ainsi opérées automatiquement entre les modes "sans contact” et "par
contacts". Les contacts 286 sont les contacts CLK (horloge), GND
(masse), /0 (données), VCC (alimentation) et RST/ (remise & zéro) de la
norme ISO 7816-3, & laquelle on se reportera pour de plus amples dé-
tails. Les divers interrupteurs 288 & 296 sont tous représentés en po-

35 sition "par contacts” (référencée '0'), position par défaut, leur bascule-



In particular,

means may be provided to selectively 30

I nhi bit operation of the shunt regulator, in particular in response to

detecting conmuni cation of a type that passes via contacts. Finally, the
el ectronic circuit of the portable object,
of the tunedwB98,263% enent ,

nmonol i thic t echnol ogy. 6 There follows ajdetail ed description of an
enbodi.nent of the invention given with reference to the acconpanying
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par le signal PRSCLK délivré par le circuit 220, révélant la présence
d'un signal dhorloge issu des moyens de redressement et de filtrage.
L'extraction d'un signal d'horloge est également particulierement
avantageuse lorsque l'on souhaite réaliser une modulation non pas en
bande de base, mais en modulation de sous-porteuse, car la sous-por-
teuse peut &tre aisément générée par division de la fréquence d’horloge.

- Le circuit numérique 214 adjoint alors la sous-porteuse ainsi générée

aux données A transmettre pour produire le signal TXD appliqué au
circuit modulateur de charge 222.

Dans une variante, il est possible de détecter la présence du signal
d'horloge sur le plot de contact CLK, plutdt que dans le signal venant de
la bobine (donc de l'extracteur d'horloge 220). Ceci permet d'inverser le
fonctionnement des basculeurs 288 & 296 et d'ajouter un détecteur de
présence d'horloge avec le plot de contact CLK commme entrée, en four-
nissant le signal PRSCLK & la place de l'extracteur 220.

Cette variante présente cependant quelques inconvénients. Ainsi, -

si la communication en mode avec contacts se fait en conformité avec la

- norme ISO 7816-3, le signal d'horloge n'apparait qu'aprés I'apparition

de tensions sur d'autres plots de contact, et des mesures adéquates
peuvent &tre rendues nécessaires pour éviter que le régulateur shunt
(prévu pour la téléalimentation par la bobine) ne charge excessivement
VCC au démarrage d'une communication avec contacts.

On va maintenant décrire le fonctionnement de l'objet portatif, en
référence aux chronogrammes des figures 8 4 10.

On va tout d'abord expliquer, en référence aux chronogrammes de
la figure 8, la maniére dont l'objet est alimenté et dont il récupére le si-
gnal d'horloge.

Le circuit accordé 208 capte une partie de l'énergie magnétique
produite par la borne. Le signal alternatif a correspondant, illustré sur
la figure 8, est redressé par le bloc 210 et filtré par le condensateur 212,
pour donner une tension redressée filtrée b illustrée sur la figure 8.
Pour un signal alternatif g avec une tension créte de 10 V, on obtient
ainsi une tension redressée et filtrée ayant une tension créte de 'ordre
de 8,5 V. Bien entendu, I'amplitude de la tension a, et donc de la ten-

and tenporarily

t with the exception of the coil
I s nost advant ageousl y i npl enern®GiFRY02258 egr at ed

are



5 functionally simlar. Figure 1 is a block diagramof a systemof the

I nvention in its nost general aspect, conprising a termnal and a portable
object in the field of the termnal. 10 Figure 2 shows a particul ar
enbodi mrent of the portable object of Figure 1. Figure 3 shows the regul ator
circuit of Fwouwses?iin greatei detail. Figures 4 and 5 shorcreme7pmssi bl e
variants of.the 15 denodul ator circuit of gigure 2 in greater detail.
Figure 6 is a detailed diagramof the Figure 5 denmodulator circuit. Figure

T Shos e ol ock et PheU o LR, 2o SR, Fubiifae
étant d'autant plus importante que l'objet est prés de la borne. L'étage
régulateur 216 intervient pour compenser ces variations, en délivrant
au circuit numérique 214 une tension stable, typiquement de 1'ordre de

5 8V (chronogramme d de la figure 8). ’

Ainsi, lorsque l'on se trouve assez loin de la borne, presque en li-
mite de portée, la tension en b sera assez proche de la valeur requise de
3V, la chute de tension entre b et d sera faible, le courant traversant le
shunt 228 sera également trés faible et la quasi-totalité du courant

10  délivré par le circuit d'alimentation servira a alimenter le circuit numé-
rique 214. On notera que, dans ce cas, le courant qui traverse le shunt

228 peut &tre aussi faible que quelques microampéres seulement (cou-

rant minimum de polarisation).

En revanche, lorsque l'objet est trés proche de la borne, la tension

15 en} sera élevée, la différence de potentiel enire b et d sera également
importante (plusieurs volts), et le courant traversant le shunt 228 sera
élevé, l'élément résistif 230 et le shunt 228 dissipant alors 'énergie en
exces.

Outre le rble purement électrique de stabilisation de l'alimentation

20 - ducircuit numérique 214, l'étage régulateur shunt procure plusieurs a-
vantages dans le cadre du circuit que I'on a déerit.

En premier lieun, il pérmet de limiter l'excursion de tension en b,
donc en g, lorsque 1'objet est proche de la borne, du fait de la faible
charge qui est présentée en aval du circuit accordé 208 : du fait du cou-

25  rantimportant circulant dans le shunt 228, la puissance recueillie non
indispensable au fonctionnement du circuit numérique 214 est entiére-
ment dissipée en chaleur.

Ceci est particulidrement intéressant lorsque le condensateur 206
du circuit accordé 208 est un élément réalisé en technologie monolithi-

30 que intégrée, car on évite ainsi les risques de claguage dus a des sur-
tensions. En effet, compte tenu des contraintes géométriques du circuit
intégré, il n'est pas possible de réaliser des condensateurs présentant
des tensions de claquage élevées. Or le circuit numérique 214, qui est
bati autour d'un microprocesseur, nécessite pour son alimentation une

35  puissance relativement importante, done un niveau de champ magnéti-



the portable object is renotely powered and how the clock signal is
extracted. Figure 9 is a set of waveform di agrans expl ai ni ng how
information is transnmitted fromthe termnal to the 25 object. Figure 10
is a series of waveform di agrans explaining how information is transmtted
fromthe objwolsgtert he ternmnal. Figure 11 shows the vari ORCI/ERSTAZ2EE NQ
operatjons 30. perfornmed in a dual-node carg between its two nodes of
operation: via contacts and contactless. An enbodi nent of the system of t he
invention is described with reference ; o i d|a ram of .Fi

h
this di agram ref e?8H2EEEEVEeSPPTE ﬁr‘feé eﬁﬁﬁ%ﬁdéﬁg ao‘ému&hp?cé’ﬁ to a
portabl e obj ect 208é pi las peiédantiohe md1quaest1yettah1mtqm‘s.pnses.

, En second lieu, comme on l'expliquera plus en détail par la suite, le
régulateur shunt a pour effet d'égaliser les variations instantanées du
5 courant d'alimentation du circuit numérique (la consommation d'un tel
circuit n'est en effet pas constante) et d'éviter leurs répercussions sur le
fonctionnement des autres organes du circuit, pour la communication
aussi bien de I'objet vers la borne que de la borne vers l'objet ; en effet,
des variations indésirables de courant ou de tension pourraient intro-
10  duire des erreurs de modulation ou de démodulation.

Enfin, dans le cas ot I'objet est en limite de portée de la borne, et
ot il ne recoit donc de la borne qu'un signal juste suffisant pour alimen-
ter le circuit numérique, la conception du circuit permet d'éviter tout
gaspillage d'énergie, puisque le courant dans le shunt 228 est pratique-

15 ment nul. Ainsi, toute 1'énergie disponible captée par le circuit accordé
peut étre utilisée pour faire fonctionner le circuit numérique.

En ce qui concerne le signal d'horloge, le circuit extracteur d'’hor-
loge 220 permet de transformer le signal alternatif a capté aux bornes
du circuit accordé 208 en une série ¢ d'impulsions d’horloge parfaite-

20  ment calibrées.

On va maintenant décrire la manidre dont les informations sont
transmises de 1a borne vers l'objet, en référence aux chronogrammes de
la figure 9.

Pour transmettre des informations a 1'objet, la borne module en

25  amplitude le champ magnétique qu'elle produit. Les informations en-
voyées étant binaires, cette modulation se résume & diminuer d'une
quantité prédéterminée, par exemple de 10 %, 'amplitude du signal.
Une telle diminution correspond par exemple a I'envoi d'un ‘0’ logique,
I'amplitude restant maximale pour un '1' logique : voir sur la figure 9 le

30 chronogramme a du signal capté par le circuit accordé 208.

Cedi se traduit aprés redressement et filtrage, en b, par une dimi-
nution de l'amplitude du signal redressé et filtré. Cette diminution
d'amplitude est détectée par le démodulateur d'amplitude 218, qui
fournit en sortie le signal logique e appliqué au circuit numérique.

35 On notera que la diminution d'amplitude résultant de la modula-



7 The termnal includes a transmtter coil 102 which, in association wth a
capacitor such as 104, forns a tuned circuit 106 designed to generate a
nodul at ed magnetic i nduction field. The frequency to which the 5 <circuit
106 is tuned may be 13.56 MHz, for exanple, which value is naturally not
limting, thweogaesticular choice stemming nmerely fromthe FCRERWMRRES i t
corresponds. to a val ue authorized by Europeag standards for conmuni cations

furctLons_and for renDte pomering functions. In 10 addition, this
relatively high va u | t__possSi b to de I gn
t hat possess few t lt‘ﬁ%\ yﬁrpélr QP’éIi‘ Sqd S ffe%%%zgg&g%%%%géﬁ t.

loge (sxgnal ¢) et sur la tension d' ahmentatmn fournie au c1rcmt numé-

rique (signal d).
Si des techniques autres que la modulation d'amplitude étaient

9}

employées dans le sens borne — objet, par exemple une modulation de

phase comme cela est enseigné par de nombreux documents de l'art an-

térieur, le type de modulation serait sans incidence directe sur le fonc-

tionnement du circuit régulateur de I'invention ; toutefois, ce circuit est

particulisrement avantageux dans le cas d'une modulation d’amplitude

10 puisque, comme on I'a expliqué, il permet de pallier parfaitement les
inconvénients divers liés au choix de cette technique.

On va maintenant expliquer la maniére dont les informations sont
transmises, en retour, de 1'objet vers la borne, en référence aux chrono-
grammes de la figure 10.

15 ~  Comme onla indiqué plus haut, dans le mode de réalisation illus-
tré on procdde par variation de charge, c'est-a-dire variation contrdlée
- du courant consommé par le circuit accordé 208. A cet effet, on commu-
te sélectivement, par le composant 226, 1'élément résistif 224, la résis-
tance étant par exemple commutée lorsque 1'objet veut envoyer un '0'
20 logique, et non commutée pour un '1’' logique.

Lorsque la résistance est commutée, c'est-2-dire pour un '0' logique,
la tension a diminue du fait de la charge supplémentaire. La valeur de
la résistance est bien entendu choisie pour que cette chute de tension
permette néanmoins de conserver une alimentation correcte du circuit

25 numérique.

On peut, cependant, se trouver confronté & une difficulté lorsque
I'on est en limite de portée de la borne. En effet, dans ce cas, le courant
qu'il faut dériver dans l'édlément résistif 224 pour engendrer la modula-
tion peut &tre encore trop élevé pour que le circuit numérique puisse

30  continuer & fonctionner convenablement.

Dans ce cas, on prévoit avantageusement, avant que 1'objet ne com-
mence & envoyer des informations vers la borne, de placer le circuit nu-
mérique dans un mode "basse consommation” afin de pouvoir consom-
mer plus de courant dans l'élément résistif 224 sans menacer l'alimen-

35 tation du circuit numérique.



The tuned circuit 106 is powered by a sustained-wave high frequency
oscillator 108 and it is nodulated by a 15 mixer stage 110 driven by the
signals to be transmitted TXD coming froma digital circuit 112. The
operation of the circuit 112, and in particular the sequencing of the
signals TXD wo wherked by a circuit 114 producing a clock BC'gnmeSK 20
Recei ver st.ages which extract received data fXD from the signal picked up
across the termnals of the coil 102 conprise a high frequency denodul at or

circuit 116 together ‘gﬁ??gﬁ uq,%g%rﬁlegrga%gggg# s%t ggrrgé&lag%cé%m(i&opw t he
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I'accés consomme peu d'énergie) et débrancher la mémoire EPROM (dont

5 lacces exige une énergie notablement supérieure). En d'autres termes,

le circuit numérique se met en mode "basse consommation” pour dispo-

ser d'une réserve importante de courant, qui va étre consommée dans la
résistance de modulation pour I'envoi des messages vers la borne.

De plus, si I'on peut faire passer un courant de modulation plus im-

10  portant dans l'élément résistif 224 (en choisissant une valeur de résis-

tance plus faible) la modulation sera mieux vue cté borne, ce qui per-

mettra de se contenter, pour la borne, de moyens de détection moins

élaborés et/ou de disposer d'un meilleur rapport signal/bruit.

Il est possible, toujours dans le sens objet —borne, d'utiliser d'au-

15  tres types de modulations ou des variantes, par exemple, comme indi-

qué plus haut, la modulation d'une sous-porteuse qui pilote la variation

de charge au lieu d'une modulation de la charge directement par le si-

gnal & transmettre.
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The portabl e object 2 202 co- 30 operating with an
electronic circuit 2 oﬂ rﬂ&eously Is inplemented in fully
nal ogy sO

integrated nonolithic te
size, typically having the format of a "credit card". By way of-. exanple,
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1. Un objet portatif (200) comportant une pluralité de contacts élec-
triques (286) pour la communication par voie galvanique avec une bor-
ne d'un premier type comportant elle-méme une pluralité de contacts
glectriques homologues, ainsi qu'une bobine (102) pour la communica-
tion sans contact avec une borne d'une second type (100) émettant un
champ électromagnétique modulé transmettant des données,
caractérisé en ce que, les données transmises par la borne étant caden-
cées par un signal d'horloge, il comprend des moyens détecteurs d’hor-
loge (220) pour modifier le fonctionnement de I'objet portatif en fonction
de la présence ou de 1'absence d'un signal d'horloge dans le signal recu.

2. L'objet portatif de la revendication 1, dans lequel les moyens dé-
tecteurs d’horloge (220) détectent le signal d'horloge (CLK) dans le si-
gnal capté par la bobine.

3. L'objet portatif de la revendication 2, comprenant des moyens de
redressement et de filtrage (210, 212) pour obtenir une tension conti-
nue d'alimentation (d) pour l'objet en mode de communication sans con-
tact & partir du champ électromagnétique capté par la bobine, et dans
lequel les moyens détecteurs regoivent en entrée le signal présent entre
la bobine et les moyens de redressement et de filtrage.

4. I'objet portatif de la revendication 2, comprenant des moyens
(218) pour démoduler le signal capté par la bobine, de maniére a en ex-
traire des données de communication.

5. L'objet portatif des revendications 3 et 4 prises en combinaison,
dans lequel les moyens démodulateurs sont des moyens démodulateurs
d'amplitude (218) opérant sur le signal (b) délivré en sortie des étages
de redressement et de filtrage (210, 212).

6. L'objet portatif de I'une des revendications 3 & 5, comprenant, en
aval des moyens de redressement et de filirage, des moyens régulateurs

in



5 techni que and al so enablln e object to be renotely powered by the
magnetic field picked mmwumwmumgz I.e. by the sane coil as the coil
used for interchangi néj alternating voltage a picked up
across the 10 terminals of "the tl néd circuit 208 is applied to a half-
wave or a fuwo9sese rectifier stage 210 followed by a flltHETIERHAQPISQlZ to
deliver a filtered rectified voltage b. The ygortabl e object also includes a
digital 15 proceSS|ng stage 214, typically inplemented on the basis of a
m cr opr ocessor, n terf .
6§§th gpa%da%r:\) Wﬁgﬂ b Gt lge gn s} fie &% g)ée(i' HHi:

Downsireamfromthe F ering €s ere are
connected in paral tish wbactwaslesmoyeamﬁtﬂa@uss,@gbse&mﬂes siqygns détecteurs

d’horloge.

7. L'objet portatif de I'une des revendications 1 & 6, comprenant des
moyens (222) de transmission de données de l'objet portatif vers la bor-
ne en mode sans contact par modulation de la charge aux bornes de la

¥y

bobine.

10 8. L'objet portatif de la revendication 7, dans lequel 1a modulation
opérée par les moyens de transmission de données est une modulation
d'une sous-porteuse produite par division de la fréquence d'horloge déli-

vrée par les moyens détecteurs.

15 9. L'objet portatif de I'une des revendications 7 ou 8, dans lequel le
circuit est susceptible de deux modes de fonctionnement, en consomma-
tion nominale et en basse consommation, et il est prévu des moyens
pour placer en mode basse consommation le circuit avant que les
moyens d'émission de données ne commencent a opérer ladite modula-

20 tion.

10. L'objet portatif de 1'une des revendications 1 4 9, dans lequel les
moyens détecteurs d’horloge pilotent des protocoles de communication
et/ou de traitement des signaux et/ou de traiteinent des données recues.

25

11. L'objet portatif de I'une des revendications 1 & 10, comprenant
en outre des moyens (288-296) interrupteurs de la liaison entre des
contacts électriques (286) et d'autres circuits de l'objet portatif, pilotés
par les moyens détecteurs d'’horloge de maniére a interrompre ladite

30  liaison lorsque l'objet portatif communique par voie sans contact.

12. L'objet portatif de l'une des revendications 3 4 11, comprenant

en outre, en aval des étages de redressement et de filtrage (210, 212),

un étage stabilisateur (216) comportant un élément régulateur shunt

35 (228) monté en dérivation entre les bornes d'alimentation (VCC, GND)



[err] A voltage-stabil|j tage 216 delivering at its output a
DC voltage d that is r}lj'lm |'E m‘ and stabilized, and that is
applied in particul ar O LIsve *povver supply 25 term nal VCC
of the digital circuit 214 whose other power supply termnal is.ground GND.
Thi s stabil iwesszsage 216 can "be a conventional type of vOIGEAER7TBR2Si i zer
or, innanon-limting variant, a specific ci2ocuit as described bel ow 30
with reference to Figures 2 and 3. [err] A denodul ator stage 218 receiving

the signal b as itg,i N veri t 878 i gnal
e which is appli eda‘flcgﬂigﬁl{h Zﬁlﬂnlgﬂe're‘iﬁi%ﬁxf&uhcﬁg%ts?ﬂ% (%llrcw?wﬂﬁ%e?
Thi's denodul at or cegrie d?ﬂ%ﬂ&rltglmfidﬂmebha@ tl@lemmtt régajatens shunt
vari ations in anmpl ptdelfant et dérivant une fraction vanable du courant d'alimentation

du circuit de sorte que I'élément résistif et 1'élément régulateur shunt
dissipent le surcroit éventuel d'énergie non nécessaire au fonctionne-

()}

ment du circuit, de maniédre a, corrélativement, stabilisér 1a tension

d'alimentation (d) aux bornes du circuit, limiter I'excursion de tension

(2) aux bornes de I'élément accordé en amont et empécher que les vari-

ations du courant consommé n'influent en amont sur l'amplitude du si-
10  gnal 4 démoduler.

13. L'objet portatif de la revendication 12, comprenant des moyens
(240) pour inhiber sélectivement et temporairement le fonctionnement
du régulateur shunt.

15
14. L'objet portatif des revendications 12 et 13 prises en combinai-
. son, dans lequel I'inhibition sélective et temporaire du fonctionnement -
du régulateur shunt est opérée en réponse & la détection d'un type de
: communication par contacts.
20
15. L'objet portatif de I'une des revendications 1 a 14, dans lequel
I'ensemble du circuit électronique (202, 204), & 'exception du bobinage
(202) de 1'élément accordé, est réalisé en technologie monolithique inté-
grée.
25
30

35



and/or with a variable threshold, as explained in 9 greater detail bel ow
with reference to Figures 4, 5, and 6. A clock extractor stage 220 whose

i nput receives the signal a picked up fromthe termnals of the 5

tuned circuit 208 and whose output delivers a signal c applied to the clock
i nput CLK ofwhlbgee@iigi tal circuit 214. The clock extractor miTage7@28 can be

| ocated either upstreamfromthe rectifier and filter 10 st ages
210 and 212, as shown, or else downstream fromsaid stages, i.e. it can
operate on the <
ere ,;,Q‘ 1/6
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signal b instead of the signal a; nevertheless, it is |ess advantageous to
use the signal b insofar as the clock extractor then needs to have greater
15 sensitivity in order to conpensate for the snoothing of the
signal as performed by the filter stage. A nodul ator stage 222 which
operates in wosyssti onal manner by "load nodul ation", a 20PCT/FR97/02258
t echni que whi ch consists i'n causing the current drawn by the tuned circuit
208 that is situated in the surrounding magnetic field generated by the
terminal to vary in controlled manner. T?BDOIU' ator circuit 222 conprises
a resistive 25 200 el enent 224 (a séparate resistor conponent or, -in
nmonol i thic techngl ogy, a MOS type corrptFttG kzvi ng no Z%ZI d and acting as a
resi stance) conneMted in - - _—

- L

r_?ﬂ);/. LI . o i
202 2 ctx
v |
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: e
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series with a switch elenment 226 (a MOS transistor) controlled by the

nodul ation signal f 30 present on the output TXD of the digital
circuit 214. In a variant, instead of being placed downstream fromthe
rectifier and filter circuits 210 and 212, the nodul ator stage 222 may
equal |y wel lwdvssrgbaced upstreamfromsaid circuits, as 35PCTFRI7I02258shown at
"222' in Figure 1, i.e. it may be connected directly to the termnals of the
resonant circuit 208. 10 The general structure proposed in this way and
in which the denodul ator stage 218 is sigtyéed downst ream

FIG_6 218
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fromthe rectifier and filter stages 210 and 212, has the advantage of
reduced sensitivity to instantaneous 5 variations in the signal. Wth a
portabl e object that is renotely powered, perform ng denodul ati on on a
signal that has been rectified and filtered nmakes it possible to reduce the
effects of iwedswesaneous variations in the power supply 10®CT/FEOTI22E an
oscillation.cycle. This aspect will be better understood fromthe detailed
descri.ption of the operation of the denodul ator given below with reference
to the waveform di agrans of Figure 8. 15 é A particul ar enbodi nent of
the structure shown in Figure 1 is descrifef bel ow with reference to Figure
2, which enbodinment is characterized by a particular structure given to the
regul at or stage 216 which, as

( &
vV

cy
I :
dy
3y
~ t
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explained in greater detail below, is a stage of the 20 "shunt regul ator”
type having a shunt conponent 228 serving to divert power supply current in
controll ed manner away fromthe digital circuit 214. The shunt conponent is
thus connected in parallel with the circuit 214, between its power supply
and. ground twowieeatss VCC 25 “and GND, and is associ ated RQIFR7/8858 es
resistive elenment 230 placed in the power supply line VCC upstreamfromthe .
regul at or .conponent 228. The shunt 228 may advant ageously be a zener di ode,
or preferably a separate or integrated CS? nent that is 30 functionally
equi valent to a zener diode, e.g. a conp in the LML85/ LM285/ LMB85 -
famly from National Sem conductor Corpo whi ch conponent forns a
reference voltage (a voltage that is fj mrgdj ust abl e depgndi ng on the
conponent) whilfe @ gw ng a bias curren
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35 of only 20 pA, having very | ow dynam c i npedance and an operating
current range of 20 [err]Ato 20 mA. The conponent 228 may al so be
integrated in the ASIC as a nonolithic equivalent of such a voltage
reference conponent. Figure 3 shows a particular enbodinment of -this circuit
216 using aywggpegnt of the type described above 5 with P€§m85M¥EEe
reference input” 234 being-biased to a predetermnmined val ue by a divider

bri dge 236, 238 connected between VCC and ground. The resistive el ement 230
may be a-separate resistor or, advantageozgfas an integrated nonolithic
conponent, 10 e.g. a M3S elenent aqilng resi stance |i ke the conponent

224,
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Advdnt ageousl y, a swi tch conponent such’fas:'a MOS transistor 240 is al so
provi ded and mai ntai ned in the conducti've: state i n nornmal operation by a
signat INH 15, beéing applied to its grid. This transistor can be swtched
to its non- conductlve state by applying a Blnple control signal I NH
(specifically under software control from:the conputing circuit 214) having ~
the effect of inhibiting operation of the shunt regulator, with the 20
circuit then bAhSYSW@NHFOH]WNGeMm ®Y (COMMUINICATION &IA Thi s

ability to inh TR oral Eﬁﬁmﬂﬁﬁp , When it
Is desired to gbthb e n1cr%Processor gﬁﬁa I'g vgftage ﬁtrie avoi ding the
risk 25 of JdEORTHPLEGOBJECTSyul at or stage. This situation arises in

particular for test ppar RRTRHtION m&t@&ew%ﬂrﬁd&s‘s%ﬁ Tohtlcirdgyle

5 communication between a portable object and a terminal.

B2

It is well known to exchange data without contact;
applications of this technique include, in non-limiting
manner, controlling access, electronic payment
("electronic purse" type applications), and remote

10 payment, e.g. for access to and payment of public
transport.

In the latter example; each user is provided with a
portable object of the "contactless card" or "contactless
badge" type, which object is capable of interchanging

15 information with a "terminal"” that is fixed (or possibly
moving) by bringing the badge close to the terminal so as
to allow them to be coupled together without using a
metallic path (the term "terminal" is used in the present
description to designate the data transmitter/receiver

20 apparatus suitable for co-operating with the portable
objects). o

More precisely, this coupling is achieved by varying
a magnetic field produced by an induction coil (which
technique is known as the "induction method"). To this

25 end, the terminal includes an inductive circuit excited
by an alternating signal which produces an alternating
magnetic field in the surrounding space. When in this
space, the portable object detects the field and in
response it modulates the load of the portable object

30 coupled to the terminal; this variation is detected by
the terminal, thereby establishing the looked-for both-
way communication. '

There also exist many terminals that communicate

| over metallic paths via electrical contacts with existing

35 portable objects, in particular those commonly called
"smart cards". For that reason, amongst others, it is
advantageous to have portable objects that are capable of



obj &ct éapabl e of being used selectively in "contactless" node (with the
regulatorcin operation) or in "contact" 30 node (wth the regul ator

i nhi bited), the regul ated power supply voltage then being applied directly
to one of the contacts of the portable objZct w thout there being any need
to performspecific regulation as there is with renote powering. 35

The anplitude denodul ator stage 218 is described below in greater detai

wi th referencecogmnggasding wdth. terminalise egualiyuseldeovex & metiallic

circuit sui tab#stﬁo grvasoesa%hp,-@srjv B2 L% xS el %@Jnsnie%aww path {sAlthdiit
nodul ation is Tow. The terns pth of nodul ation”
, contact).
EP-A-0 424 726 describes such a dual-mode card
5 capable of communicating with or without contact. 1In

that card, communication is established selectively via
contact areas or via coils, as a function of the presence
of an electric voltage on the contact areas or on the
coils.

10 Nevertheless, a drawback of that system lies in
switching as a function of a voltage being present turns
out to be-difficult to apply in practice. In particular,
the appearance of interference can disturb operation.
Thus, an interfering decrease in the power supply voltage

i5 at the contacts can cause the communication path via the
colil to be selected in untimely manner, activating a
shunt regulator through which excess current then flows
when the regulator is connected across the power supply
terminals. That system is also ill-suited to selecting

20 conditions for starting the processor circuit and for
running it, since loss of power via a contact will give
rise to an interfering restart. Selecting starting as a
function of information derived from a comparison between
two power supplies presents the difficulty of ensuring,

25 under all conditions of powering up, that the selection
is locked at the right moment. -

One of the objects of the present invention is to
provide another manner of detecting which communication
mode to use and of controlling the various functions of

30 the portable object accordingly.

The portable object of the invention is of the same
general type'as that described in above-mentioned
EP-A-0 424 726, i.e. a portable object including a
plurality of electrical contacts for communicating over a

35 metallic path with a terminal of a first type, itself
including a plurality of corresponding electrical
contacts, and also including a colil for contactless

—N



or *low‘nodul ati on" are used to nmean nodulation at a 5 ratio that is _
typicallysless than or equal to 50% and preferably |ess than 20% wth the
"rati0o" being .defined as (Alerr]-Alerr])/ (A err]+Alerr]) of the maxi mum and
m ni nrum anpl i tudes Al.err] and Alerr] of th® signal under consideration. In
the particular context of a renotely powered 10 portable object, it is
advant ageous, gi ven power supply constraints, to use a | ow nodul ation ratio
so as to ensur€ommuplsatipp; withyandermingldaiofalel segondnFyper ithas when

modul ation is tpahBfiit8WashdlilatedC 8latkiromaghetad! Falthan thrsonayef f ect

of causing the_instantaneous 15 power that i's delivered to the poOrtable
obj ect to vary GFPectIy wi th nodul ation level. Figure 4 shows a first
possi bl e variant inThei pbrtablécobjectt ds charactéiiizede iderh@t Foar having

a Variablesthrsﬁgglgransmitted by the terminal and clocked by a clock
signal, it includes clock detector means to modify the
operation of the portable object as a function of the
presence or the absence of a clock signal in the signal
received.

10 : Also preferably, the clock detector means detect the
clock signal in the signal picked up by the coil.
. Preferably, when in contactless communication mode,
the portable object is remotely powered by the
electromagnetic field received by the coil and the clock

15 signal, in which case it includes rectifier and filter
means for obtaining a DC power gupply voltage for the
object from the electromagnetic field as picked up by the
coil while in contactless communication mode, and
detector means having input receiving‘the signal present

20 between the coil and the rectifier and filter means

' (where the signal is at its greatest amplifude).

The clock signal can be extracted from the same
location. In particular, the clock can be defined by the
frequency of the received'carrier, divided in the clock

25 extractor means.

This makes it possible to detect the presence of the
clock signal in a manner that is more sensitive and more
reliable. The data itself i1s preferably extracted _

downstream from the rectifier and filter stage, such that
30 signal demodulation is more stable, particularly if
' amplitude modulation is used.

According to various advantageous subsidiary
characteristics, the following are provided:

* means for demodulating the signal picked up by the

35 coil, so as to extract communication data therefrom, in
particular amplitude demodulator means operating on the



20 ‘ After an optional lowpass filter stage 242, the circuit conprises
a conparator 244, preferably having hysteresis, with its positive input
receiving the signal b to be denodul ated (where appropriate filtered by the
stage 242) and with iits negative input redeiving the same 25 signal b,

but after it has passed through an RC stage 246, 248 acting as an
integrator. Conparison is thus perforned between the instantaneous val ue of
t he signal andsignaledebideveduatothéheutpgtabfwbhehreotifient andt he

vari abl e conpag t |d. 30 Figure 5 shows a second possible
vari ant of the d%ﬁ%ﬁu$£§§£3218, which in this case is a denodul ator that is

 sensitive to variat!ofewnstzepn fuae. thet cecthfderi and| fidkpnsmenns: er

stage 242, therghgi@toP mé ﬁepkbfdsiﬁbﬂ@iﬁgaeﬁéﬁe vé?tagél i 86gdthar3d

dlfferentlgicwwithﬁggas forogé gétivgig thibgggng théoregulator means
and under the control of the clock detector means;

* means for transmitting data from the portable
object to the terminal in contactless mode by load
modulation at the terminals of the coil; advantageously,

10 modulation is then modulation of a subcarrier produced by
dividing the frequency of the clock delivered by the
detector means and/or the circuit is capable of operating
in two different power consumption modes: with nominal
power consumption and with low power consumption, and

15 means are provided for putting the circuit into low power
consumption mode before the data transmission means begin
performing said modulation.

The clock detector means can select protocols for
communications and/or signal processing and/or received

20 data processing. Thus, the signal indicating whether a
clock is present or absent can be used in various ways,
e.g. by supplying the inhibit signal to a regulator which
stabilizes the DC power supply voltage, thereby ensuring
that the regulator operates only in contactless mode.

25 The risk of activating this shunt regulator at the wrong
time is eliminated. Also, the clock presence/absence
signal can be used in generating the signal for
activating the processor circuit and selecting its clock
signal. Finally, the protocols for communications and

30 for processing signals cah be different, with modes of
communication that differ in being performed with or
without contact, and the presence or absence of the clock
can serve to control which protocols are used.

Finally, it can be desirable to provide switch means

35 in the links between the electrical contacts and the
other circuits of the portable object, the switch means
being under the control of the cloék detector means so as



the*posi'tive term nal of the conparator 244 (in this case |ikew se
preferably having hysteresis) whose negative ° 13 input is connected to a
fixeds potential, e.g. ground. In this case, the denbdul ator is responsive
to variations in anplitude (because of thédifferentiator stage),

I ndependently of the nmean value of the signal; the 5 conparat or only
detects variations in the nean value. Figure 6 shows a nore detailed
embodi ment of tachkniegruptusalddr linksuwhenhgvegethe: poy tahlieacbject ds

anplitude. In adfinhin?BatingBve2RASS conttetleds pathll [ 4hA% MmaKdif it
resistor 252 and the_capacitor 254, 10 there is a‘series capacitor 250
acting as a possible to avoid attempts at fraud involving picking up
and deciphering signals which would otherwise appear on
5 the contacts if they were to remain accessible in this
mode of communication. It is useful to provide an analog
switch to interrupt the link in the mode of communication
via contacts in order to avoid interpreting as data any
interference that may appear on the unused input (coil or
10 contacts). '

In an advantageous embodiment of a portable object
that is remotely powered in contactless mode, there is
provided, downstream from the redtifier and filter
stages, a stabilizer stage including a shunt regulator

15 element mounted in parallel with the circuit to be
powered between its power supply terminals and associated
with a resistive component connected in series in the
power supply line of the circuit, the shunt regulator
element diverting a variable fraction of the power supply

20 current of the circuit so that the resistive element and
the shunt regulator element dissipate any excess power
not required for operation of the circuit, thereby, in
corresponding manner, stabilizing the power supply
voltage across the terminals of the circuit, limiting the

25 voltage excursion at the terminals of the upstream tuned
elements, and preventing variations in current
consumption having any influence upstream on the
amplitude of the signal to be démodulated.

In particular, means may be provided to selectively

30 and temporarily inhibit operation of the shunt regulator,
in particular in response to detecting communication of a
type that passes via contacts. '

Finally, the electronic circuit of the portable
object, with the exception of the colil of the tuned

35 element, is most advantageously implemented in integrated
monolithic technology. |

Y



di fferentiator in conbination with resistors 256 to 264. The si gnal
differentiated in this way is applied to two symmetrical conparators 244
and 266 whose .out puts act on two cross-coupl ed bistables 268 and 270

organi zed to 15 praoduce two appropri atel§-shaped symmetrical signals RXD
and RXD. Figure 7 shows an enbodi nent of the clock detector and extractor
circuit 220. On its input, this circuit receives a signal taken 20 from
the termnals of th®hereofedfiowsr audetaddedndescriptdom iofdaro t he
differential i a h e 2 d t he
cl ock signal CEQBB§%QE3%O§EWEﬁE hﬁ&éWE&Qn'bik%P‘%g 3 %%ﬁg%ﬁﬁ%ﬁ ﬁ%tts of an
EXCLUSI VE OR g§F§°EP4nYéP9e§FIaYiP§SO Wigl?e hhﬁpmedmm%i%h an RC

circuit 276, ZZafe&ehEesan%&ghaw elehidttBCthiatC dre dRlenitdTtal & ay to the
signal as QICk% gionaiiy similar.

Figure 1 is a block diagram of a system of the |
invention in its most general aspect, comprising a
terminal and a portable object in the field of the
‘terminal. ' '

10 Figure 2 shows a particular embodiment of the
portable object of Figure 1.

Figure 3 shows the regulator circuit of Figure 2 in
greater detail.

. Figures 4 and 5 show two possible variants of the

15 demodulator circuit of Figure 2 in greater detail.

Figure 6 is a detailed diagram of the Figure 5
demodulator circuit.

Figure 7 shows the clock extractor circuit of Figure.
2 in greater detail.

20 Figure 8 is a_éet of waveform diagrams showing how
the portable object is remotely powered and how the clock
-signal is extracted.

Figure 9 is a set of waveform diagrams explaining
how information is transmitted from the terminal to the

25 object. '

Figure 10 is a series of waveform diagrams
explaining how information is transmitted from the object
to the terminal.

Figure 11 shows the various switching operations

30 performed in a dual-mode card between its two modes of
operation: via contacts and contactless.

0

An embodiment of the system of the invention is
described with reference to the diagram of Figure 1. In

35 this diagram, reference 100 designates a terminal which
can be coupled to a portable object 200 placed in the
vicinity thereof.



delay is chosen to have a tinme constant of the order of 1/4f[err] (where
flerr] is.the frequency of the clock generated by the circuit 114 of the
termnal 100).. The output 30 signal " fromthe gate 274 is then averaged by
an RC circuit 280, 282 having a tine constant that is nmuch greater than

1/ 2f[err] (preferably about 1/f[err]) and is then applied to one of the

I nputs of a conparator 284 for conparison with a fixed threshold S. 35

The clock signal CLPheetezminglappriudssr sptiransmiityeli cgido 102e whilghy al

processor ci r%taéééciwe%ﬁ m%h a éépaa&reu& tshem hgemqrrp%%gr 280 gives
a signal PRSCLK |nd|cat|ng her or not a clock signal is present
tuned circuit 106 designed to generate a modulated

magnetic induction field. The frequenc? to which the

5 circuit 106 is tuned may be 13.56 MHz, for example, which
value is naturally not limiting, this particular choice
stemming merely from the fact that it corresponds to a
value authorized by European standards for communications
functions and for remote powering functions. In

10 addition, this relatively high value makes it poss1b1e to
design circuits having coils that possess few turns, and
that are therefore easy and cheap to implement.

The tuned circuit 106 is powered by a sustained-wave
high frequency oscillator 108 and it is modulated by a

15 mixer stage 110 driven by the signals to be transmitted
TXD coming from a digital circuit 112. The operation of
the circuit 112, and in particular the sequencing of the
signals TXD is clocked by a circuit 114 producing a clock
signal CLK. _

20 Receiver stages which extract received data RXD from
the signal picked up across the terminals of the coil 102
comprise a high frequency demodulator circuit 116
together with a subcarrier demodulator circuit 118 when,
in the manner described below, it has been decided to use

25 subcarrier modulation in the direction portable object —
terminal (this technique haturally not being limiting in
any way, modulation could equally well be performed in
baseband).

~ The portable object 200 includes a coil 202 co-

30 operating with an electronic circuit 204 which,
advantageously, is implemented in fully integrated
monolithic technology so as to enable the object to be
small in size, typically havin§ the format of a "credit
card". By way of example, the coil 202 is a printed coil

35 and the set of circuits 204 is implemented in the form of
an application specific integrated circuit (ASIC).



For a dual -node card suitable for operating equally well in "contactl ess”
node and | n "contact" node, the 5 signal PRSCLK i ndicating whether the

cl ock signal i.s present or absent is advantageously used to informthe
digital circuit that ;the portable object i& in a "contactless" type
environment and to deci de on correspondi ng actions such as sel ecting an
appropriate 10 communi cations protocol, and activating the shunt

regul ator, PRSCLK bEhegcaidd203 genepareteﬁqulsbeadegpncpttp@n 2860k Wit h

reference to FfGi:'lE\ea:”i-esShSnthﬁ%ﬁﬂ:lzého%nba ¢at al gi’ir B ¥eadhcyM t ches

that are operated automatically in this wa tween 1 contactl eSs" node
and "contact" F®d$: 13h§5cHHFAcF§aPéénSréa 8 F@|Peménterﬁheeseékﬁn

(ground), I/0O ddpé8tioNSCuiRRVEhes tBRMLhalapy- BhE sbesallled ?2nduction”
GO Y11 4 Lt 00 B 5oL DnO R SRgLELe ETER Sbeting
powered by the magnetlc field picked up by the coil 202,
i.e. by the same coil as the coil used for interchanging
information.
- The alternating voltage'g picked up across the
10 terminals of the tuned circuit 208 is applied to a half-
wave or a full-wave rectifier stage 210 followed by a |
filter stage 212 to deliver a filtered rectified voltage
b.
The portable object also includes a digital
15 processing stage 214, typically implemented on the basis-
of a microprocessor, RAM, ROM, and EPROM memories, and
'interfacing circuits.
Downstream from the rectifier and filtering stages
210 and 212 there are connected in parallel various
20 specific stages comprising:

* A voltage-stabilizing regulator stage 216
delivering at its output a DC voltage 4 that is
rectified, filtered, and stabilized, and that is
applied in particular to the positive power supply

25 terminal VCC of the digital circuit 214 whose
other power supply terminal is ground GND.
This stabilizer stage 216 can be a conventional
type of voltage stabilizer or, in a non-limiting
variant, a specific circuit as described below
30 with reference to Figures 2 and 3.

* A demodulator stage 218 receiving the signal b as
its input and delivering at its output a
demodulated signal e which is applied to the dat
input RXD of the digital circuit 214.

35 This demodulator can, in particular, be a
demodulator that detects variations in amplitude
and/or with a variable threshold, as explained in



madé for further details. The various switches 288 to 20 296 are al
shown in the "contact" position (referenced "0") which is the default
posi ti on, and .they are changed over to the "contactless" position
(referenced "1") under the control of the %ignal PRSCLK delivered by the .
circuit 220 and indicating that a clock signal is present comng 25 from
the rectifier and filter nmeans. Extraction of a clock signal is also
particularly advantagguaetahedetﬁiisbGAQWrUdthorpﬁerennenﬁaunghcnstHat is
not in baseband, but shag gsgsubcarrier nmodul ation, since the subcarrier is
easily generated by 3 3|V|d|n the freq uencg of the clock. The digital
circuit 214 then addsAtﬁé°§KbG§FFP€F°§eﬁ§P§Pe3 Phwhase daputoreselyess for

transnission in orderthe BigdHtcat pecke@nap F¥BmiMthehtesmipalscdst ahghe
| oad nndulgtor CIrCUIi:une circui%aﬁbgnanhtwhgngEE%BL% %el %%E%tathe.
presence
signal c applied to the clock input CLK of the
digital circuit 214. '
The clock extractor stage 220 can be located
either upstream from the rectifier and filter
10 stages 210 and 212, as shown, or else downstream
from said stages, i.e. it can operate on the
signal b instead of the signal a; nevertheless, it
is less advantageous to use the signal b insofar
as the clock extractor then needs to have greater
15 sensitivity in order to compensate for the
smoothing of the signal as performed by the filter
stage.
* A modulator stage 222 which operates in
conventional manner by "load modulatioh", a
20 technique which consists in causing the current
drawn by the tuned circuit 208 that is situated in
the surrounding magnetic field generated by the
terminal to vary in controlled manner.
The modulator circuit 222 comprises a resistive
25 element 224 (a separate resistor component or, in
monolithic teéhhology, a MOS type component having
no grid and acting as a resistance) connected in
series with a switch element 226 (a MOS
.transistor) controlled by the modulation signal £
30 present on the output TXD of the digital circuit
214. In a variant, instead of being placed
downstream from the rectifier and filter circuits
210 and 212, the modulator stage 222 may equally
well be placed upstream from said circuits, as
35 shown at 222' in Figure 1, i.e. it may be
connected diréctly to the terminals of the
resonant circuit 208.



35 © of ‘the clock signal on the contact areas CLK instead of in the signal
comng fromthe coil (and thus the clock extractor). This requires the
operation of the bistables 15 288 to 296 to be inverted and a cl ock
presence detector to be added using the cd®act areas CLK as its input and
delivering the signal PRSCLK as a replacement for the extractor 220. 5
Neverthel ess, this variant presents various drawbacks. Thus, if

comuni cation in coRhacgenszalt sksychuzeeprapesed ionthis way 8ndsdandar d

7816, the cl O%hieﬁneheaaaﬁaamar&bf athge 228! agegifﬁaa%eapaeah%%r@amt he
other contact %ngsthe rec%gggg;'gks gﬁ %g;egtages %10 and 212, has the
advantage of reduced sensitivity to instantaneous
5 variations in the signal.

With a portable object that is remotely powered,
performing demodulation on a signal that has been
rectified and filtered makes it possible to reduce the
effects of instantaneous variations in the power supply

10 during an oscillation cycle.

This aspect will be better understood from the
detailed description of the operation of the demodulator
given below with reference to the waveform diagrams of
Figure 8.

15 A particular embodiment of the structure shown in
Figure 1 is described below with reference to Figure 2,
which embodiment is characterized by a particular
structure given to the regulator stage 216 which, as
explained in greater detail below, is a.stage of the

20 "shunt regulator" type having a shunt component 228
serving'to divert power supply current in controlled
manner away from the digital circuit 214. The shunt
component is thus connected in parallel with the circuit
214, between its power supply and ground terminals VCC

25 and GND, and is associated with a series resistive
element- 230 placed in the power supply line VCC upstream
from the regulator component 228.

The shunt 228 may advantageously be a zener diode,
or preferably a separate or integrated component that is

30 functionally equivalent to a zener diode, e.g. a
component in the LM185/LM285/LM385 family from National
Semiconductor Corporation, which component forms a
reference voltage (a voltage that is fixed or adjustable
depending on the component) while drawing a bias current

35 of only 20 pA, having very low dynamic impedance and an
operating current range of 20 pA to 20 mA. The component



10 ‘ reduired to avoid the shunt regul ator (provided for renote powering
fromthe goil) excessively |loading Vcc on starting conmunication with
contact. The operation of the portable device is described below wth
reference to the waveform di agrans of Figules 15 8 to 10. The description
begins with reference to the diagrans of Figure 8 by explaining how the
object is powered and how it recovers the clock signal. The tuned circuit
208 picks up a228rmapnadsothe totegmaged:iin sher 4BIpr esuecuopplithic

termnal. TheggQf sigﬂgdgﬁgsaehesn%maga gaebranaaowembanEh@ur e 8is

rectified by tﬁe bl oc er ed acitor to give a
rectified and filteFéguys| Bagbowsaa EﬁﬁﬁﬁcpﬁaFl SdémeFGr°§nt§#§ernat|ng

signal a havi ngiacueek226 usiabt adeombohBn¥ oF the! itpeddesdribedeaddve

vol tage ISS with its voltage reference input 234 being biased to a
predetermined value by a divider bridge 236, 238
connected between VCC and ground.

The resistive element 230 ﬁay be a separate resistor
or, advantageously, an integrated monolithic component,

10 e.g..a MOS element acting as a resistance like the
component 224. '

Advantageously, a switch component such as a MOS
transistor 240 is also provided and maintained in the
conductive state in normal operation by a signal INH

15 being applied to its grid. This transistor can be
switched to its non~conductive state by applying a simple
control signal INH (specifically under software control
from the computing circuit 214) having the effect of
inhibiting operation of the shunt regulator, with the

20 circuit then behaving as though the regulator had been
omitted. _

This ability to inhibit the shunt regulator can be
used, in particular, when it is desired to power the
microprocessor at a high voltage while avoiding the risk

25 of destroying the regulator stage.

This situation arises in particular for test
purposes, or when the portable object is a dual-mode
object capable of being used selectively in "contactless"
mode (with the regulator in operation) or in "contact"

30 mode (with the regulator inhibited), the regulated power
supply voltage then being applied directly to one of the
contacts of the portable object without there being any
need to perform specific regulation as there is with
remote powering.

35 The amplitude demodulator stage 218 is described
below in greater detail with reference to Figures 4 to 6.



. obtained that has a peak voltage of about 8. 5 V. Naturally, the anplitude
- of the voltage a, and thus of the voltage b, depends greatly on the

- di stance between the object and the termnal, with anplitude increasing as
30 the object cones closer to the term k. The regul ator stage 216 acts
to conpensate for such variations, by delivering a stable voltage to the
digital circuit 214, typically a voltage of the order of 3 V (waveformd in
Figure 8). 35 Thehampliftader demodulatonnds far erhncwd tt suditakile for
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. modulation is low. The terms "low depth of modulation"

or "low modulation" are used to mean modulation at a

5 iatio that is typically less than or equal to 50%, and .
preferably less than 20%, with the "ratio" being defined
a8 (Apax=Anin)/ (AnaxtBnin) Of the maximum and minimum
amplitudes A,,, and A,;, of the 'signal under consideration.

In the particular context of a remotely powered

10 portable object, it is advantageous, given power supply
constraints, to use a low modulation ratio so as to
ensure that sufficient power is available during periods
when modulation is in the low state, since amplitude
modulation has the effect of causing the instantaneous

15 power that is delivered to the portable object to vary
directly with modulation level.

Figure 4 shows a first possible variant in which the
demodulator is an adaptive demodulator having a variable
threshold.

20 After an optional lowpass filter stage 242, the
circuit comprises a comparator 244, preferably having
hysteresis, with its positive input receiving the signal
b to be demodulated (where appropriate filtered by the
stage 242) and with its negative input receiving the same

25 signal b, but after it has passed through an RC stage
246, 248 acting as an integrator. Comparison is thus
performed between the instantaneous value of the signal
and an averaged value of the signal which constitutes the
variable comparison threshold;

30 ' Figure 5 shows a second possible variant of the
demodulator 218, which in this case is a demodulator that
is sensitive to variations of amplitude.

After an optional lowpass filter stage 242, the
signal b is applied to a CR stage 250, 252 acting as a

35 differentiator. The signal output thereby is applied to
the positive terminal of the comparator 244 (in this case
likewise preferably having hysteresiS) whose negative



vol t'age drop between b and d will be small, the current passing through the
shunt 228-:al so being very small and substantially all of the current
delivered by the power supply circuit will_ be used for powering the digital
5 circuit 214. It will be observed that urfd®r such circunstances the
current flow ng through the shunt 228 can be as |low as only a féw m croanps
(mninmmbias ¢current). In contrast, when the object Is very close to_the

10 terninal, PHBtvﬁﬁtEBEnﬁcﬁpﬁltBeahFéﬁedaPHtPH§ Bt cRt-Bal IFPURGrondB

between b and ¢hisl basksothe dempauiatver ds Yekpdbhsive thevawiations aw ng
t hrough the shunt

228 then d|SS|33?+%§ugﬁe(gfggggeggﬁe%gglgi% e&b% %kgggn |2% Vgn?tghgufgrgt
el ectrical funinhdependentdyi bifzithg meanpvaduesofpithet sighaldi gheal circuit
214, . 5 comparator only detects variations in the mean value.
Figure 6 shows a more detailed embodiment of such a
demodulator circuit for detecting variations in
amplitude. In addition to the lowpass filter 242
constituted by the resistor 252 and the capacitor 254,
10 there is a series capacitor 250 acting as a
differentiator in combination with resistors 256 to 264.
The signal differentiated in this way is applied to two
symmetrical comparators 244 and 266 whose outputs act on
two cross-coupled bistables 268 and 270 organized to
15 produce two appropriately-shaped symmetrical signals RXD
and RXD.
Figure 7 shows an embodiment of the clock detector
and extractor circuit 220.
On its input, this circuit receives a signal taken
20 from the terminals of the resonant circuit 208 and it is
applied to the differential inputs of a comparator with
hysteresis 272 which delivers the clock signal CLK. The
clock signal is also applied to the two inputs of an
EXCLUSIVE OR gate 274, directly to one of the inputs and
25 via an RC circuit 276, 278 on the other input. The RC
circuit applies a delay to the signal as picked up, which
delay is chosen to have a time constant of the order of
1/4f4x (where £¢x is the frequency of the clock generated
by the circuit 114 of the terminal 100). The output
30 signal from the gate 274 is then averaged by an RC
circuit 280, 282 having a time constant that is much
greater than 1/2fqx (preferably-about 1/fqﬁ) and is then
applied to one of the inputs of a comparator 284 for
comparison with a fixed threshold S.
35 The clock signal CLK serves to apply appropriate
dlocking to the digital processor circuit 214, while the



the*shunt regul ator stage provides several advantages in the context of the
circuit described above. Firstly, it nakes it possible tolimt the
excursion 20 . of the voltage at b, and thus at a, when the object is close
to the termnal, because-of the |ow |oad ¥4 ch is presented downstream from
the tuned circuit 208: because of the large current flow ng through the
shunt 228, the power that is picked up and that is not required for 25
powering the dutput £rom the gamparater 28) gives atstonal:RBRSEEKm of

heat. This is fis{icotdng! whathartepanst dhelotkesLghaLi 18 p2eSent.t he tuned
circuit 208 is an elenment _inplenented n ipfegrated nonolifhic technol ogy,
since this avoids &@R* 3D dungQg%? RS B g%?g%? g?ﬁa??ﬁﬁaﬁgﬂﬂ ﬁﬁgaigy
excess vol t agaweXd v 'dont@ctiésst ahodenand aint Scontadt" i nodg) athe
circuit, ié issfg%af%é&f :}.Rd{@g@iﬁ&p@ﬁ.é{l%f the clock signal is
present or absent is advantageously used to inform the
digital circuit that the portable object is in a
"contactless" type environment and to decide on
correspbnding actions such as selecting an appropriate
10 communications protocol, and activating the shunt
regulator, PRSCLK being used to generate INH (see
description above with reference to Figure 3), etc.

Figure 11 shows in detail the various switches that
are operated automatically in this way between

15 "contactless" mode and "contact" mode. The contacts 286
are as follows: CLK (clock), GND (ground), 1/0 (data),
VCC (power supply), and RST (reset to zero), complying
with the ISO 7816-3 standard, to which reference can be
made for further details. The various switches 288 to

20 296 are all shown in the "contact" position (referenced
"0") which is the default position, and they are changed
over to the "contactless”" position (referenced "1") under
the control of the signal PRSCLK delivered by the circuit
220 and indicating that a clock signal is present coming

25 from the rectifier and filter means.

Extraction of .a clock signal is also particularly
advantageous when it is desired to perform modulation
that is not in baseband, but that is subcarrier
modulation, since the subcarrier is easily generated by

30 dividing the frequency of the clock. The digital circuit
214 then adds the Subcarrier generated in this way to the
data for transmission in order to produce the signal TXD
which is applied to the load modulator circuit 222.

In a variant it is possible to detect the presence

35 of the clock signal on the contact areas CLK instead of
in -the signal coming from the coil (and thus the clock
extractor). This requires the operation of the bistables



havi'ng hi gh breakdown vol t ages. Unfbrtunately, since the digital circuit
214 is buklt around a m croprocessor, it 35 requires a relatively |large
supply of power, and thus quite a high level of magnetic field, which field"

is therefore al so capabl e of generating ext®ss voltages in 17 the tuned
circuit unless the precautions nmentioned are taken. Secondly, as explained
in greater detail, the shunt regul ator has the effect of snoothing

i nst ant aneous 288atoak9énta be Haveshed andla clogk preasende détaator
circuit (the pepehg! C%ﬁﬁé@)ﬂél@xg‘)ftlﬂ"#&ﬁ:a@f Gidad TIPad A FHputd hd'

- avoi di ng them havi ng repercussions
: delivering the signal PRSCLK as a replacement for the

extractor 220.

5 Nevertheless, this variant presents various )
drawbacks. Thus, if communication in contact mode takes
place in compliance with ISO standard 7816, the clock
signal appears only after voltages have appeared on the
‘other contact areas, and appropriate measures may be

10 required to avoid the shunt regulator (provided for
remote powering from the coil) excessively loading Vec on
‘'starting communication with contact. '

The operation of the portable device is described

below with reference to the waveform diagrams of Figures
15 8 to 10.

The description begins with reference to the
diagrams of Figure 8 by explaining how the object is
powered and how it recovers the clock signal.

The tuned circuit 208 picks up a portion of the

- 20 magnetic energy produeed by the terminal. The
corresponding alternating signal a shown in Figure 8 is
rectified by the block 210 and filtered by the capacitor
212 to give a rectified and filtered voltage b as shown
in Figure 8. For an alternating signal a having a peak

25 voltage of 10 V, a rectified and filtered voltage is
obtained that has a peak voltage of about 8.5 V.
Naturally, the amplitude of the voltage a, and thus of
the voltage b, depends greatly on the distance between
the ebject and the terminal, with amplitude increasing as

30 the object comes closer to the terminal. The regulator
stage 216 acts to compensate for such variations, by
delivering a stable voltage to the digital circuit 214,
typically a voltage of the order of 3 V (waveform 4 in
Figure 8). _

35 Thus, when rather far away from the terminal,
practically at the edge of its range, the voltage b will
be fairly close to the required value of 3 V, and the



t he operation of other nmenbers of the circuit for conmunication either from
the object to the termnal or 10 fromthe termnal to the object.
Undesirabl e variations in current or voltage can give rise to errors in

nmodul ation or in denodul ation. Finally, wi# the object is at extreme range

fromthe termnal, and thus receives only just enough signal 15 fromthe
termnal for powering the digital circuit, the design of the circuit serves
to avoid mastiwgltagepdnep,betweentbeandrdewﬁlilUm sgalll,okhe chrrentnt 220

I's practically. 5&&%&1{%@:‘ +8b %ﬂﬁgg%g a&g ﬂe&agbwe&geﬁhaagg g&ur cuit

is available fBr-use
extractor circavubstaptia 1Esaié Pfaﬁbﬁoﬁﬁrrﬁgtaﬂﬁé#ﬁ&FBﬁgbN'ﬁb&lpoyegicked

gﬁaggéoss the kgppLpabirehithailingd Gsealicbr2BlweRing? the' adg1ealrr operly
5 circuit 214. It will be observed that under such
circumstances the current flowing through the shunt 228
can be as low as only a few microamps (minimum bias
current).
In contrast, when the object is very close to the
10 terminal, the voltage b will be high, and the potential
difference between b and d will also be large (several
volts), so the current flowing through the shunt 228 will
be high, the resistive element 230 and the shunt 228 then
dissipating the excess power. '
15 - In addition to its purely electrical function of
| stabilizing the power supply to the digital circuit 214,
the shunt regulator stage provides several advantages in
the context of the circuit described above.
Firstly, it makes it possible to limit the excursion
20 of the voltage at b, and thus at a, when the object is
close to the terminal, because of the low load which is
presented downstream from the tuned circuit 208: because
of the large current flowing through the shunt 228, the
power that is picked up and that is not required for
25 powéring the digital circuit 214 is entirely dissipated
in the form of heat.
This is particularly advantageous when the capacitor
206 of the tuned circuit 208 is an element implemented in
integrated monolithic technology, since this avoids any
30 risk of the capacitor breaking down due to excess
voltage. Given the geometrical constraints on the
integrated circuit, it is not possible to make capacitors
having high breakdown voltages. Unfortunately, since the
digital circuit 214 is built around a microprocessor, it
35 requires a relatively large supply of power, and thus
quite a high level of magnetic field, which field is
therefore also capable of generating excess voltages in



cl ock pulses c. 25 The way in which information is transmtted from
the termnpal to the object is described belowwth reference to the
wavef-orm di agrans of Figure 9. To transmt information to the object, the
term nal nodul ates the anplitude of the nelfhetic field that it -30

produces. Since the information is transmtted in binary form this

modul ati on anounts to reducing the anplitude of the signal by a

predet er mi ned &heutuned gircwit sndless rheyPreseudyionss mentsiones aveanpl e,
to sending a | ggken.0", W th anplitude renmaining at its maximumfor a |ogic
35 "1": this can be seen_in Figure 9 for_the maveforn1dia%ran1a of the
signal as picked upSegordd¥,uded explaineddm greater detail, the shunt

regulator has the effect of smoothing instantaneous

5 variations in the power supply current to the digital
circuit (the power consumption of such a circuit is not
constant) and of avoiding them having repercussions on
the operétion of other members of the circuit for
communication either from the object to the terminal or

10 from the terminal to the object. Undesirable variations
in current or voltage can give rise to errors in
modulation or in demodulation. '

Finally, when the object is at extreme range from
the terminal, and thus receives only just enough signal

15 from the terminal for powering the digital circuit, the
design of the circuit serves to avoid wasting any power,
since the current flowing through the shunt 220 is
practically zero. Thus, all of the power picked up by
the tuned circuit is available for use in powering the

20 digital circuit. _ _ '

The clock extractor circuit 220 serves to transform
the alternating circuit a picked up across the terminals
of the tuned circuit 208 into a series of properly shaped
clock pulses c.

25 The way in which information is transmitted from the
terminal to the object is described below with reference
to the waveform diagrams of Figure 9.

To transmit information to the object, the terminal
modulates the amplitude of the magnetic field that it

30 produces. Since the information is transmitted in binary
form, this modulation amounts to reducing the amplitude
of the signal by a predetermined amount, e.g. 10%. Such
a reduction corresponds, for example, to sending a logic
"0", with amplitude remaining at its maximum for a logic

35 "1": this can be seen in Figure 9 for the waveform
diagram a of the signal as picked up by the tuned circuit
208. |



After rectifying and filtering, this gives rise at b to a decrease in the
anplitude;of the rectified and filtered signal. This decrease in anplitude
is defected by the anplitude denodul ator 218 which outputs the logic 5
signal e which is applied to the digital a8rcuit. It will be observed that
t he decrease in anplitude that results from nodul ati on of the signa
transmtted by the termnal has no effect on the cl ock extractor (signal c)
or on the power sumfterw aectifyibhgvanddfibtebhing) thilsggiwbscriseiat b
(signal d). If ' ther L kud | gt : din the
or i nal L er 1]t Qydiied 1 ohd UnflEChAL ge TR, 0bBLefd uilD

nurer ous pri orfiktexpd pignal . : HEN 8 He¢yease inpampiitude wb8| detectedo
direct 15 i gy deRs Campl i HEAQ PEERGACTa €6 | REST WHLER! 84 tPuts UtheClogic
5 signal e which is applied to the digital circuit. _

It will be observed that the decrease in amplitude
that results from modulation of the signal transmitted by
the terminal has no effect on the clock extractor (signal
c) or on the power supply voltage delivered to the

10 digital circuit (signal 4).

If techniques other than amplitude modulation are
used in the terminal — object direction, e.g. phase
modulation as taught in numerous prior art documents,
then the type of modulation would have no direct

15 incidence on the operation of the regulator circuit of
the invention; nevertheless, this circuit_is particularly
advantageous when amplitude modulation is used, since, as
explained, 1t is entirely capable of countering the
various drawbacks associated with choosing the amplitude

20 modulation technique. i

The way in which information is transmitted in
return from the object to the terminal is described below
with reference to the waveform diagrams of Figure 10.

As mentioned above, in the embodiment shown,

25 transmission is performed by load variation, i.e. by
controlled variation of the current drawn by the tuned
circuit 208. To this end, the resistive element 224 is
selectively switched into circﬁit by the component 226:
being in circuit, for example, when a logic "O" is to be

30 sent, and being out of circuit for a logic "1". _

' When the resistor is in circuit, i.e. for a logic
"0", the voltage a drops because of the additional load.
The resistance of the resistor is naturally selected so
that this voltage drop nevertheless enables proper power

35 supply to the digital circuit to be conserved.

Nevertheless, there may be a difficultly when at
extreme range from the terminal. Under such



the'invéntion; nevertheless, this circuit is particularly advantageous when
anplitude,nodul ation is used, since, as explained, it is entirely capable
of countering the various drawbacks associated with choosing the anplitude
20 nodul ation technique. The way in whichi9nformation is transmtted in
return fromthe object to.the terminal is described belowwith reference to:
t he wavef orm di agrans of Figure 10. As nentioned above, in the enbodi nent
shown, 25 tredroussitances,pdheo curdent that nweds tonbe dlventedbnt rol | ed

variation of the current d h > j I . is end, the
resistive el errggfggg %g‘%g%g&#égh%;%e?zﬁﬁg r%tﬁat-@éby%e conponent
226: being i n mpdudptionomayx hepiteo high £9 &dilew he digjted Tgrcuddnt

and bei ng out @b ebhtihlel Vpetatddis properthen the resistor is in circuit,
i.e. for a_logic '
5

Under such circumstances, and before the object
begins to send information to the terminal, it is
advantageous to make provision for the digital circuit to
be placed in a "low consumption" mode so as to be able to
consume more current in the resistive element 224 without

10 compromising the supply of power to the digital circuit.

This can be achieved, for example, by the program of
the microprocessor in the digital circuit which, before
beginning to send data to the terminal, places the
transmission routine in RAM (which consumes.little power

15 on being accessed) and disconnects the EPROM (which
consumes considerably more power on being accessed). In
other words, the digital circuit is put into "low
consumption” mode so as to make a large amount of current
available, which current is then consumed in the

20 modulation resistor for sending messages to the terminal.

Also, if more modulation current can:be passed
through the resistive element 224 (by giving it'é lower
resistance), then the modulation will be perceived better .
by the terminal, thus making it possible at the terminal

25 to make do with detector means that are less elaborate
and/or providing a better signal/noise ratio.

It is possible, still in the object — terminal
direction, to use other types of modulation or to use
variants, e.g. as mentioned above, modulation of a

30 subcarrier which controls load variation instead of
modulating the load directly by the signal that is to .be
transmitted.



"o the vol ta -because of the additional |oad, The_resistance of
the re ﬂ Mﬂwall “ﬂ y selected so that this voltage|JHED SREFPHARS SIS

enable supply to the digital circuitfto bQR' £h Ve
Nevertheless there may be a difficultly vigen at extrent he -
term nal . Under such 19 circunstances, the current that needs to be

diverted through the resistive el enent 224 to generate the nodul ati on may
be too high tocehM® the digital circuit to continue operating properly. 5

Under such cir tang and r cty.begins.to ormation
to t he ternina??nﬁt ab18"6b ec% ?2563 g%biuding pluraii%y 'P

electrical contacts (286) for communicating over a
metallic path with a terminal of a first type, itself

5 including a plurality of corresponding electrical
contacts, and also including a coil (202) for contactless
communication with a terminal of a second type (100) that
transmits a modulated electromagnetic field to convey
data, _

10 the portable bbject'being characterized in that, for
data transmitted by the terminal and clocked by a clock
signal, it includes clock detector means (220) to modify
the operation of the portable object as a function of the
presence or the absence of a clock signal (CLK) in the

15 signal received.

2/ The portable object of claim 1, characterized in that
the clock detector means (220) detect the clock signal
(CLK) in the signal picked up by the coil.
3/ The portable object of claim 2, comprising rectifier
and filter means (210, 212) for obtaining a DC power
supply voltage (d) for the object from the
electromagnetic field picked up by the coil in

25 contactless communication mode, and in which the input of
the detector means receives the signal present between
the coil and the rectifier and filter means.

4/ The portable object of claim 2, comprising means (218)
30 for demodulating the signal picked up by the coil, so as
to extract communication data therefrom.

5/ The portable object of claims 3 and 4 taken in

combination, in which the demodulator means are amplitude
35 demodulator means (218) operating on the signal (b)

delivered at the output of the rectifier and filter

stages (210, 212).
NS




advantagggu&.LgrﬁakE”pT6VT§ion for the digital circuit to be placed in a

‘| ow consunpti on’ as to be able to consune nore current in the
resisti ve“m ﬂ“ﬁ out 10 conprom si'ng the supply of power to the
digital scam be achi eved, forRiexanple, by the program of the
n1croprocessor in the digital circuit which, before beginning to send data
to the ternlnal pl aces the transm ssion routine in RAM (which consunes
little power on bei ng accessed) and di sconnects the EPRCNI(mhlch
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anount of curermpawaimgbléqwnﬂtneamufr@mtthe rechifbesuand fhlter 20
modul ation resheiRs, fPé%ﬁf&Qngnagﬁﬁéagﬁﬁs?OfEPes{:%ﬂﬂéi AAE. ngf more

modul ati on_current can De_pass hr ou he resistive e nent
giving it % | fRktage, and selective inhibit means for inhibiting t e

regulator means under the control of the clock detector

means.

7/ The portable object of any one of claims 1 to 6,

10 comprising means (222) for transmitting data from the
portable object to the terminal in contactless mode by
load modulation at the terminals of the coil.

8/ The portable object of claim 7, in which the

15 modulation performed by the data transmission means is
modulation of a subcarrier produced by dividing the
frequency of the clock delivered by the detector means.

9/ The portable object of claim 7 or 8, in which the

20 circuit is capable of operating in two power cbnsumption
modes, with nominal power consumption and with low power
consumption, and in which it is provided with means for
placing the circuit in low consumption mode before the
data transmission means begin to perform said modulation.

25
10/ The portable object of any one of claims 1 to 9, in
which the clock detector means control protocols for
communication and/or signal processing and/or received
data processing.

30 '

11/ The portable object of any one of claims 1 to 10,
further comprising switch means (288-296) for
interrupting the links between electrical contacts (286)
and other circuits of the portable object under the

35 control of the clock detector means so as to interrupt
said links whenever the portable object is communicating
over a contactless path.



're5|stance ulation will be percei ved better by the term nal,
t hus nak t the termnal 25 to nmake do with detector neans
t hat are e aHbrate and/or providing a better signal/noise ratio. It is

possi bl e, st|II in the object [err] termi@ direction, to use other types
of nodul ation or to use variants, e.g. as nentioned above, nodul ation of a
30 subcarrier which controls |load variation instead of nodul ating the

| oad directly by the signal that is to be transnitted. 20 CLAIMS 1/ A

por tabl e obj ecj, (240) ek ug} 89,81 BLE" 8k bty bng! S8 51&Ehs 3 to 11,
further comprising, downstream from the rectifier and
filter stages (210, 212), a stabilizer stage (216)

5 including a shunt regulator element (228) mounted in
| parallel with the circuit to be powered between its power
supply terminals (VCC, GND) and associated with a
resistive component (230) connected in series in the
power supply line of the circuit, the shunt regulator
10 element diverting a variable fraction of the power supply
current of the circuit so that the resistive element and
the shunt regulator element dissipate any excess power
not required for operation of the circuit, thereby, in
corresponding manner, stabilizing the power supply
15 voltage (d) across the terminals of the circuit, limiting
the voltage excursion (a) at the terminals of the
upstream tuned elements, and preventing variations in
current consumption having any influence upstream on the
amplitude of the signal to be demodulated.
20 |
13/ The portable object of claim 12, comprising means
(240) for selectively and temporarily inhibiting
operation of the shunt regulator.

25 14/ The portable object of claims 12 and 13 taken in
combination, in which the selective and temporary
inhibition of the operation of the shunt regulator is
applied in response to detecting communication of the
type passing via contacts.

30
15/ The portable object of any one of claims 1 to 14, in
which the entire electronic circuit (202, 204) with the
exception of the coil (202) of the tuned element, is made
using integrated monolithic technology.



contact$s (286) for conmmunicating via contacts with a termnal of a first
type, itself including a plurality of corresponding electrical contacts,
and al so including a coil (202) for contactless comrunication with a

term nal of a second type (100) that transB@ts a nodul ated el ectromagnetic
field to convey data, the portable object being characterized in that, for
data transmtted by the term nal and clocked by a clock signal, it includes
cl ock detector nmeans (220) to swtcla lBtSvER @i cati on via contacts and
contactl ess comuni cation and accordingly nodify the operation of the
portabl e object as a function of the presence or the absence of a clock
signal (CLK) iA SHSTEMgROR EZCHANGING2DATAc B¥o COMMUNICATION #IAc| aim 1,

charact eri zed phyiishs! B8 RrARUICLORTACTTBRMEER’Y) TRkl ifre! ock

signal (CLK) in the S|gngl by the col port abl e object of
claim 2, cﬁnprPQRﬁQBﬁgcgﬁﬂﬁgwsand filter means (210, 212) for obtaining a
DC power
The portable object (200) including a plurality of
electrical contacts for communicating over a metallic
path with a terminal of a first type, itself including a
10 plurality of corresponding electrical contacts, and also
including a coil (202) for contactless communication with
a terminal of a second type (100) that transmits a
modulated electromagnetic field to convey data. For data
transmitted by the terminal and clocked by a clock
15 signal, the portable object includes clock detector means
' (220) to modify its operation as a function of the
presence or the absence of a clock signal (CLK) in the
signal received, particuiarly in the signal picked up by
the coil. These means may serve in particular to control
20 protocols for communication and/or signal processing
and/or processing of received data, and to control switch
means for interrupting the links between the electrical
contacts and the other circuits of the portable object.

25

30

Translation of the title and the abstract as they were when originally filed by the Applicant.
35 No account has been taken of any changes that may have been made subsequently by the PCT

Authorities acting ex officio, e.g. under PCT Rules 37.2, 38.2, and/or 48.3.



supply voltage (d) for the object fromthe el ectromagnetic field picked up
by the coi.l in contactless comunication node, and in which the input of
the detector neans receives the signal present between the coil and the
rectifier and filter means. 4/ The portable object of claim2, conprising
means (218) for denodul afing the signal p#;ﬁgd up by the coil, so as to
extract communi cation dgga therefrom 5/. portabl e object of clains 3

and 4 taken in conbinatioX, in which the denodul ator neans are anplitude
denodul at or neans pe248 r<grt=i-mrer o tre—st gmat—{tY) del i vered at the out put
of the rectifier gnpTTTTEr STayges (210, Z212J-
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6/ The portable object of any one of clains 3 to 5, conprising, downstream
fromthe rectifier and filter nmeans, regul ator neans (216) for stabilizing
the DC 5 voltage, and selective inhibit neans for inhibiting the regul ator
means under the control of the clock detector nmeans. 7/ The portable object
of any one of clains 1 to 6, 10 conprising neans (222) for transmtting
data fromthe %{Jable object to the terrrt I n contactl ess node by | oad

nodul ati on at t termnals of the coil 8/ The portable object of claim?7,
in which the 15 nodul ati on performnmed e ta tran m’,ssion nmeans i s
nodul ati.on of a sSubcarrier produced by §i | the frequency of the clock
delivered by the R GGy Gl el i FriD ' - i e By | N
which the 20 ciftcuij,.is capableafl_gperating.dn two power consunption
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nodeés, with nom nal power consunption and with | ow power consunption, and
in which it is provided with nmeans for placing the circuit in | ow
consunpti on node before the-data transm ssion neans begin to performsaid
nodul ati on. 25 10/ The portabl e object of any one of clains 1 to 9, in _
whi ch the clock detector nmeans control prQtggols for conmuni cation and/or -
signal processing and/or received data pr§¢gé8ing. 30 11/ The portable
obj ect of any one of clains 1 to 10, fyrther conprising switch neans
(288-296) for interrupting the Ilinks bﬁ!ﬁ_&ectri cal conta2i® (286) and
other circuits of the portabl e object 35 control gf the clock
det ect or rreansr‘.s.c. as.to.jintercupt said links whenever fhe peftabl e._o'bj ect
g :

i S conmuni cat i
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over a contactl ess path. 22 12/ The portabl e object of any one of clains
3 to 11, further conprising, downstreamfromthe rectifier and filter
stages (210, 212), a stabilizer stage (216) 5 including a shunt regul ator
el ement (228) mounted in parallel with the circuit to be powered between
its power supply terminals (VCC, GND) and,aggociated with a resistive
conponent (230) connected in series in tr4;jzzger supply line of the
circuit, the shunt regulator 10 el enent diverting a variable fraction of
the power supply current of the circuit so that the resistive el enment and
the shunt regul ator el enment dissipate any excess power




not ‘required for operation of the circuit, thereby, in correspondi ng
manner, sfabilizing the power supply 15 voltage (d) across the termnals
of the circuit, limting the voltage excursion (a) at the termnals of the
upstream tuned el ements, and preventing variations in current consunption
having any influence upstreamon the anplitpyde of the signal to be

denodul ated. 20 13/ The portabl e object é; q5a|n112 conpri sing neans (240)
for selectively and tenporarily inhibiting operation of the shunt

regul ator. 25 14/ The portabl e object cé i95 12 and 13 taken in

combi nation, i/ %Qich t he selective an i nhi bition off the
operation of fhe unt regulator is applied in response to det ctlng
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30 15/ The portable object of any one of clains 1 to 14, in which the
entire elgctronic circuit (202, 204) with the exception of the coil (202)
of the tuned elenent, is nade using integrated nonolithic technol ogy.
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1/ A portable object (200) including a plurality of electrical
contacts (286) for commumicating via contacts with a terminal of a
first type, itself including a plurality of correspcnding electrical
contacts, and also including a coil (202) for contactless
commmication with a terminal of a second type (100) that tramsmits
a modulated electromagnetic field to convey data,

 the portable cbject being characterized in that, for data
transmitted by the terminal and clocked by a clock sgignal, it
includes clock detector means (220) to switch between commmication
via contacts and contactless commmication and accordingly modify
the operation of the portable object as a function of the presehce
or the absence of a clock signal (CIK) in the signal received.

2/ The portable object of claim 1, characterized in that
the clock detector means (220) detect the clock signal
(CLK) in the signal picked up by the coil.

3/ The portable object of claim 2, comprising rectifier
and filter means (210, 212) for obtaining a DC power
supply voltage (4d) for the object from the
electromagnetic field picked up by the coil in -
contactless communication mode, and in which the input of
the detector means receives the signal present between
the coil and the rectifier and filter means.

4/ The portable object of claim 2, comprising means (218)
for demodulating the signal picked up by the coil, so as
to extract communication data therefrom.

5/ The portable object of claims 3 and 4 taken in
combination, in which the demodulator means are amplitude
demodulator means (218) operating on the signal (b)
delivered at the output of the rectifier and filter
stages (210, 212).
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(57) Abstract

The portable object (200) comprises a plu-
rality of electric contacts for communicating by
galvanic channel with a terminal of a first type
itself comprising a plurality of homologous elec-
tric contacts, and a coil (102) for communicat-
ing without contact with a terminal of a second
type (100) transmitting in modulated clectromag-
netic field transmitting data. The data transmit-

ted by the terminal are timed by a clock sig-
nal, and the portable object comprises means for
clock detecting (220) to modify the functioning
of the portable object depending on the presence
or the absence of a clock signal (CLK) in the re-
ceived signal, in particular the signal picked up
by the coil. These means can in pariicular mon-
itor protocols of communication andfor of sig-

bttty

nal processing and/or of received data process-
ing, and means for interrupting the connection
between the electric contacts and other circuits
of the portable object.




(57) Abrégé

L’objet portatif (200) comporte une pluralité de contacts électriques pour a communication par voic galvanique avec une borne d>un
premier type comportant elle-méme une pluralité de contacts électriques homologues, ainsi qu'une bobine (102) pour la communication
sans contact avec une bome d’un second type (100) émettant un champ €lectromagnétique modulé transmettant des données. Les données
transmises par la bome sont cadencées par un signal d’horloge, et 1'objet portatif comprend des moyens détecteurs d’horloge (220) pour
modifier le fonctionnement de 1'objet portatif en fonction de la présence ou de I'absence d’un signal d’horloge (CLK) dans le signal regu,
notamment dans le signal capté par la bobine. Ces moyens peuvent notamment piloter des protocoles de communication et/ou de traitement
des signaux et/ou de traitement des données regues, et des moyens interrupteurs de 1a liaison entre les contacts €lectriques et d"antres circuits
de 1'objet portatif.
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