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A SYSTEM FOR EXCHANG NG DATA BY CONTACTLESS COVMUNI CATI ON BETWEEN A T
TERM NAL AND REMOTELY POWERED PORTABLE OBJECTS The invention relates to
techni ques for contactless comunicationjbetween a portable object and a
termnal. 5 Cont actl ess data exchange is well known; applications of
this technique include, in non-limting manner, controlling access,
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badge" type, which object is suitable for exchange

information with a fixed (or possibly moving) terminal by

15 bringing the badge close to the terminal so as to enable
non-metallic mutual coupling to take place therebetween
(the term "terminal" is used in the present description
to designate the data transmitter/receiver apparatus
suitable for co-operating with the portable objects).

20 More precisely, the coupling is performed by varying
a magnetic field produced by an induction coil (the
technique known as the "induction method"). To this end,
the terminal includes an inductive circuit excited by an
alternating signal which produces an alternating magnetic

25 field in the surrounding space. When in said space, the
portable object detects the field and responds by
modulating the load constituted by the portable object
coupled to the terminal; this variation is detected by
the terminal, thereby establishing the looked-for both-

30 way communication.

The invention relates to the particular case of a
portable object that is a remotely-powered portable
object, i.e. it takes its power from the magnetic energy
emitted by the terminal, and more precisely the invention

35 relates to the case where the remote power is picked up
by the portable object using the same coil as that which
is used for the communication function.



The invention relates to the particular case of a portable object that is a
remot el y- powered portable object, i.e. it takes its power fromthe magnetic
energy enmtted by the ternmnal, and nore precisely the invention 35

relates to the case where the rempte power is picked up by the portable

obj ect using the sane coil as that which is used for the comunication
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in the magnetic circuit of the terminal, thereby ensuring

the looked-for coupling, with information being

transmitted in both directions between the terminal and

15 the portable object, and with the portable object being
remotely powered from the magnetic energy produced by the
terminal. To this end, the portable object includes a
single coil that picks up the magnetic field from the
terminal and that is associated with converter means (for

20 rectifying and filtering) to enable a DC power supply
voltage to be produced, and also with amplitude
demodulator means operating downstream from the converter
means in order to extract the information content from
the signal radiated by the terminal.

25 One of the objects of the present invention is to
provide a contactless data exchange technique of the
above-mentioned type, but which is usable with a magnetic
field that is radiated intoc free space, i.e. when the
portable object is merely present in a predetermined

30 volume around the coil of the terminal, at an arbitrary
orientation and at a distance from the coil that can
vary: the purpose is to be able to establishes
contactless communication with "hands-free" type
terminals (e.g. when passing through an inspection gate)

35 or with terminals where the user is asked merely to bring
the badge into a read zone of small size or to place the
badge against such a zone, but at any orientation and



20 rectifying and filtering) to enable a DC power supply voltage to be
produced, and also with anplitude denodul at or nmeans operating downstream
fromthe converter neans in order to extract the informati on content from
the signal radiated by the termnal. 25 3 One of the objects of the
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Another drawback of remote powering lies in possible
interference between variations in the power supply
voltage (due to variations in the mean level of the

15 magnetic field as a function of the distance between the
object and the terminal or due to erratic variations in
the amount of current consumed) and the modulation of the
magnetic field, when said modulation is amplitude
modulation: interfering or minor variations can thus be

20 wrongly interpreted as signal modulation, with the
consequence of introducing transmission errors.

Conversely, when the object is transmitting signals
to the terminal, modulation by varying the load of the
tuned circuit implies forced variation in the amount of

25 current consumed by the portable cbject, and that has
repercussions on the general power supply to the circuits
of the object, with the danger of the object being under-
powered during certain stages of the modulation.

As shown above, remotely powering a portable object

30 by a magnetic field is not without drawbacks (these
aspects are explained in the detailed description), and
until now that has limited the use of this technique in
spite of its advantages, or has restricted it to highly
specific applications, for example when the distance

35 between the terminal and the object is small and
constant, as is the case in above-mentioned
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allow synchronous type communication between the terminal
and the portable object, i.e. communication in which the
operation of the card is clocked by a clock signal

15 defined by the terminal. This technique is commonly used
with cards that have contacts (ISO standard 7816-3
specifically providing a series of contacts for
transmitting the clock signal in the event of synchronous
communication), however, in spite of its clear

20 advantages, this technique is little used in contactless
systems because of the difficulties involved in
transmitting clock signal information from the terminal
to the portable object.

The system of the invention is of the above-

25 mentioned general type taught by above-mentioned
UsS-A-4 650 981, i.e. it is a system in which the terminal
includes: a coil suitable for emitting a magnetic field;
data transmission means co-operating with the coil and
comprising alternating signal generator means and

30 amplitude modulator means; and data reception means co-
operating with the coil. The portable object includes an
electric circuit that is remotely powered by the
terminal, and comprising: a coil for picking up said
modulated magnetic field coming from the terminal or for

35 producing a response by modulated disturbance of the
magnetic field; converter meanslco-operating with the
coil of the portable object to transform the magnetic
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coils forms a portion of a tuned resonant circuit

radiating the field in empty space; and the amplitude

modulation of the magnetic field emitted by the terminal

is modulation at low depth, with a modulation ratioc that
15 is typically less than or equal to 50%.

The invention also relates to the portable object
and to the terminal of the above-specified system,
considered as independent characteristic entities.

According to various advantageous subsidiary

20 characteristics of the invention:

* the modulation ratio is less than 20%;

* the amplitude modulator means are variable
threshold means comparing the instantaneous value of the
signal applied to the input thereof with a mean value of

25 the same signal;

* the amplitude demodulator means are means
sensitive to the rate at which the instantaneous value of
the applied signal increases;

* the converter means further comprise, downstream

30 from the rectifier and filter stages, a stabilizer stage
including a shunt regulator 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

35 circuit, the shunt regulator element taking off a
variable fraction of the power supply current for the
circuit so that the resistive element and the shunt



conprising alternating signal generator neans and 30 anpl i t,ude nodul at or

means; and data reception neans co- operating with the coil. The portable

obj ect includes an electric circuit that is renotely powered by the

termnal, and conprising: a coil for pic@ing up sai d nodul ated nagneti c

field comng fromthe termnal or for 35 produci ng a response by

nodul at ed di sturbance of _the gagnetic field; converter neans co-operating
o)

with the coi | TSFULRECRPLEBPRE 0B8] 88iPREe PRK PHFRFE HROYREERRE 18 mO¥| ¢ ¢
pi cked up t heredyiredoferDépuphtige 66rtheveirsgitheisi s6thta ohahher obj ect,
said nmeans co | Si L] st d fi I S L.an at a
transm ssion %éa{r:]s %ﬁﬁgﬁéﬁ é’t’?gc‘éjp}’f oﬁﬂ‘r%eéﬁ‘gegl g%{?égy o%é?g%’%gagﬁ ?lhet he 5
coil of the ptermbhalsbpécthethirduit iecepebbbizednsthecvolitage neans for
demdul at§ng LS, AIPbA! #EecAL t0FnPhaNa! of! EHEdublrPiah NBufih| 18kl Al
anpl i tude denpdul ator nmeans _operating on the sighal delivered at the output
fromthe rect}$idimiheds | ppdrvarhgbiongoin currenpccopsupptien ;g act eri zed

in that each pfeéehte@0frémf RAWENG &AM 1heluhcd GpsELedfiSERatheCircuit
radiating the field in e space;.apd the_anplitude nodul ati on of the
nmagnet i c fieI%W%ﬁ*g?éﬁ ng%%% gégﬂ?ﬁa i en@ﬁﬁ?é?i%ﬂegf | ow depth, with a
nodul ation rati o thathébportablgpobjéty temprises meamsufibrto 50% The
;Bgsgfggg%?}f%%i§§2%§§%§°a£8et88£6?Q£E19biﬁﬁlbf@ﬁn&°o£&§a£f%ﬂ*&@'tﬁé the
shunt regulator; in which case means are preferably
provided for detecting the type of communication,
contactless or via contacts, and in which the selective
and temporary inhibition of the operation of the shunt
15 regulator is implemented in response to detecting
communication of a type that passes via contacts:;

* the entire electronic circuit with the exception
of the coil of the tuned element is implemented in
integrated monolithic technology: and

20 * the data transmitter means are means that operate
by modulating current consumption downstream from the
tuned circuit, and the circuit is capable of operating in
two power consumption modes, with nominal power
consumption and with low power consumption, means being

25 provided for putting the circuit into low power
consumption mode before the data transmission means begin
to perform said modulation.

0

There follows a detailed description of an

30 embodiment of the invention given with reference to the
accompanying drawings in which the same numerical
references designate elements that are identical or
functionally similar.

Figure 1 is a block diagram of a system of the

35 invention in its most general aspect, comprising a
terminal and a portable object in the field of the
terminal.
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Figure 8 is a set 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

15 how information is transmitted from the terminal to the
object.

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

20 Figure 11 shows the various switching operations
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

25 described with reference to the diagram of Figure 1. In
this diagram, reference 100 designates a terminal which
can be coupled to a portable object 200 placed in the
vicinity thereof.

The terminal includes a transmitter coil 102 which,

30 in association with a capacitor such as 104, forms a
tuned circuit 106 designed to generate a modulated
magnetic induction field. The frequency to which the
circuit 106 is tuned may be 13.56 MHz, for example, which
value is naturally not limiting, this particular choice

35 stemming merely from the fact that it corresponds to a
value authorized by European standards for communications
and remote powering functions. In addition, this
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gener al égpec ng a termnal and a portable object in the field of
the term nal. 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,

15 in the manner described below, it has been decided to use
subcarrier modulation in the direction portable object —
terminal (this technique naturally not being limiting in
any way, modulation could equally well be performed in
baseband).

20 The portable object 200 includes a coil 202 co-
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 having the format of a "credit

25 card". By way of example, the coil 202 is a printed coil
and the set of circuits 204 is implemented in the form of
an application specific integrated circuit (ASIC).

The coil 202 co-operates with a capacitor 206 to
form a resonant circuit 208 tuned to a given frequency

30 (e.g. 13.56 MHz) enabling data to be interchanged in both
directions with the terminal by the so-called "induction"”
technique and also enabling the object to be remotely
powered by the magnetic field picked up by the coil 202,
i.e. by the same coil as the coil used for interchanging

35 information.

The alternating voltage a picked up across the
terminals of the tuned circuit 208 is applied to a half-



7 Figure 2 shows a particul ar enbodi nent of the portable object of Figure

1. Figure 3 shows the regulator circuit of Figure 2 in greater detail. 5
Figures 4 and 5 show two possible variants of the denodul ator circuit of
Figure 2 in greater detail. Figure 6 is detail ed diagram of the Figure 5

denodul at or circuit Figure 7 shows the clock extractor circuit of Figure
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whi ch can be coupled to a

portabl e object 2“5%&55%@5% nfégg the rectifier and filtering stages
210 and 212 there are connected in parallel various

10 specific stages comprising:

* A voltage-stabilizing regulator stage 216

delivering at its output a DC voltage 4 that is
rectified, filtered, and stabilized, which is
applied in particular to the positive power supply

15 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

20 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.
25 This demodulator can, in particular, be a

demodulator that detects variations in amplitude

and/or with a variable threshold, as explained in

greater detail below with reference to Figures 4,

5, and 6.

30 * A clock extractor stage 220 whose input receives

the signal a picked up from the terminals of the

tuned circuit 208 and whose output delivers a
signal ¢ applied to the clock input CLK of the

digital circuit 214.

35 The clock extractor stage 220 can be located

either upstream from the rectifier and filter

stages 210 and 212, as shown, or else downstream
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Recei ver stages whicgtgé%ract recei ved data RXD fromthe signal picked up
across the termnals o he coil 102 conprise a high frequency denodul at or
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nodul ation in the direction portable object [erré
10 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

15 element 224 (a separate resistor component or, in
monolithic technology, a MOS type component having
no grid and acting as a resistance) connected in
series with a switch element 226 (MOS transistor)
controlled by the modulation signal f present on

20 the output TXD of the digital circuit 214. 1In 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 shown at 222' in

25 Figure 1, i.e. it may be connected directly to the
terminals of the resonant circuit 208.

The general structure proposed in this way in which
the demodulator stage 218 is situated downstream from the
rectifier and filter stages 210 and 212, has the

30 advantage of reduced sensitivity to instantaneous
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

35 effects of instantaneous variations in the power supply
during an oscillation cycle.



termnal (this technique naturally not being limting in any way,

nodul ation could equally well be perforned in baseband). 20 The
portabl e object 200 includes a coil 202 co- operating with an electronic
circuit 204 which, advantageously, is inplknented in fully integrated
nmonolithic technology so as to enable the object to be small in size,
typically having the format of a "credit 25 card". By way of exanple,
the coil 202 is a [hist edpewt wild thee bediteof unidenstiod E4anms thepl enent ed

in the form of Ifed Cifd Gy Ci ' | G coi l
202 co-operat 35‘?8‘%1?% capg%ri)ttcs)ﬂrgﬁz(S'Jbf &g#tg%%r%ﬁggor?;ﬁtehé %&ota“}gga?uned
to a given fradvercypedoew widhy referengeito difehwayefeamy dia@gramsnodr changed
in both directrjgusaMg.h the termnal by the so-called "induction” technique

and al so enabling the object to be renotely powered by the magnetic field
pi cked up2y the céi PaFFicular eﬂ\?’qdr’ré‘%é"{:)&he & WS She¥dd ifor
I nt er changi ng Figured 11f dieTaldswribEte alicay nalthhaefeireage &qiFdigritel|2,acr 0SS

U eeve reotrcl eaithedy 5y (oaidhaedid B Cedaian, 4o Tver
filtered rect isinuttugia gjoen trhehsomemilatsy attage 236 whlighes as digital 5
processi ng st ag@1alihed Y GldMtd ISR §b1YY 1 & RASthge of the
10 "shunt regulator" type having a shunt component 228
serving to divert current in controlled manner from the
power supply to the digital circuit 214, and thus
connected in parallel therewith between its power supply
and ground terminals VCC and GND, the shunt component
15 being 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 intégrated component that is
20 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
25 of only 20 pA, having very low dynamic impedance and an
operating current range of 20 pA to 20 mA. The component
228 may also be integrated in the ASIC as a monolithic
equivalent of such a voltage reference component.
Figure 3 shows a particular embodiment of this
30 circuit 216 using a component of the type described above
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 may be a separate resistor
35 or, advantageously, an integrated monolithic component,
e.g. a MOS element acting as a resistance as for the
component 224.



of a mcroprocessor, RAM ROM and EPROM nenories, and interfacing
circuits. Downstreamfromthe rectifier and filtering stages 210 and 212
there are connected in parallel various 10 speci fic stages conpri sing:
[err] A voltage-stabilizing regulator stal? 216 delivering at its output a
DC voltage d that is rectified, filtered, and stabilized, which is applied
in particular to the positive pomer supply 15 termnal VCC of the
digital circuit 21AdMetagaanslpoieswsh womponend! suchgesuad MOSD. Thi s

stabili zelr st agansliGtean 2up a.scgl\s]gwt 'ﬁ‘&@idétﬂo%da; \Aqln&%gglegteamer or,
inanon-limtin rj ant ecific gircuit as descri
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The cloc&oextrac%%r stage 220 can be | ocated
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
of destroying the regulator stage.

15 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"
mode (with the regulator inhibited), the regulated power

20 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.

The amplitude demodulator stage 218 is described
25 below in greater detail with reference to Figures 4 to 6.
The amplitude demodulator is a circuit suitable for
processing modulated signals in which the depth of
modulation is low. The terms "low depth of modulation"
or "low modulation" are used to mean modulation at a

30 ratio that is typically less than or equal to 50%, and
preferably less than 20%, with the "ratio" being defined
88 (Apax~Anin)/(ApaxtAnin) 0f the maximum and minimum
amplitudes A,.;, and A;;, of the signal under consideration.

In the particular context of a remotely powered

35 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



either upstreamfromthe rectifier and filter stages 210 and 212, as shown,
or el se downstream 10 fromsaid stages, i.e. it can operate. on the
signal b instead of the signal a; nevertheless, it is |ess advantageous to
use the signal b insofar as the clock ex®Bactor then needs to have greater
5 sensitivity in order to conpensate for the snoothing of the
signal as perfornmed by the filter stage. A nodul ator stage 222 which
operates in corfRmedwbatiennts by theglovwpdtate: opince amplitude

t echni que whifba¢paei&hShas ﬁﬁéseﬁﬂeébeofueaegingrm Dystaetdhesgs circuit
208 that is SItuatedE%ﬁ ihe S roun netic field generated by the
t

termnal to VRPYSFnt %I?% ﬁ%ﬁﬁ t Tﬁ%gnBBﬁFﬁ?%ﬁ %PJ%%FttQZQaE%nprlses
a resistive ldirectly wiehemeﬂﬁlaﬁﬂoﬁaleeéhrate resi stor conmponent or, in

nonol it hig technol , r'd.an ti as a
resistanc%) connec?g%uFﬁ %£§¥é§8 ﬁngg %%ﬁag#%%% f%ﬂé&f&%h@@%tor)
control | ed bydemedwbatbnt isnani gdaptiverdempdubated having a vaeiabieut TXD
of the digitalnfiskyig.214. In a variant, instead of being placed
downstream from the rectifier and filter circuits 210 and 212, the

modul at or stage 22PER@Y 8RuaPtionel| lewrarscELltest $EAGRf 24% sER® circuits,

as shown at 2@Prchuit comprises a comparator 244, preferably having
10 hysteresis, with its positive input receiving the signal
b to be demodulated kwhere appropriate filtered by the
stage 242) and whose negative input receives the same
signal b, but after it has passed through an RC stage
246, 248 acting as an integrator. Comparison is thus
15 performed between the instantaneous value of the signal
and an averaged value of the signal which constitutes the
variable comparison threshold.
Figure 5 shows a second possible variant of the
demodulator 218, which in this case is a demodulator that
20 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
differentiator. The signal output thereby is applied to
the positive terminal of the comparator 244 (in this case
25 likewise preferably having hysteresis) whose negative
input 1s connected to a fixed pbtential, e.g. ground. In
this case, the demodulator is responsive to variations in
amplitude (because of the differentiator stage),
independently of the mean value of the signal; the
30 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,
35 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



25 . Figure 1, i.e. it my be connected directly to the term nals of
the resonant circuit 208. The general structure proposed in this way in

whi ch the denodul ator stage 218 is situated downstreamfromthe rectifier
and filter stages 210 and 212, has the 334 advantage of reduced
sensitivity to instantaneous variations in the signal. Wth a portable
object that is renotely powered, perform ng denpdul ation on a signal that
has been rectSYRBetrhgali covpaganares2ad pods26bcwhoseecdutputsicags on
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oscillation cycle. Thi s aspect will be better und ers? romthe
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reference to ah@ ma&Bef orm di agrans of Figure 8. 5 A particular

enbodi nent of the uciuge homn n d Cri b

referencegto Flgurglgugéh?c 8ﬁ%oann%m%g 1m%ﬁ5rgc gﬁ?zggoﬁk §§g%?¥$5ular
structure glvendt98tnectegubaroui§tagﬁ 216 which, as explalned in greater
detail below is 30A! 298 Bpwe is ¢ §ba{1&trfgeéﬁ:e§" tgr@gnQ?Vtaﬁeﬁeshunt

conponent 228 serving t verf current In contro mann romt ower
supply to thefupgi the §PF@&P91§1@f she Fﬁﬁ@néﬁﬁnééFéﬁanzgﬁréﬂﬂe%ttﬁ%remnth
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clock signal is also applied to the two inputs of an
EXCLUSIVE OR gate 274, directly to one of the inputs and
via an RC circuit 276, 278 on the other input. The RC
circuit applies a delay to the signal as picked up, which
15 delay is chosen to have a time constant of the order of
1/4f,x (where fox is the frequency of the clock generated
by the circuit 114 of the terminal 100). The output
signal from the gate 274 is then averaged by an RC
circuit 280, 282 having a time constant that is much
20 greater than 1/2f.x (preferably about 1/fqx) and is then
applied to one of the inputs of a comparator 284 for
comparison with a fixed threshold S.

The clock signal CLK serves to apply appropriate

clocking to the digital processor circuit 214, while the
25 output from the comparator 280 gives a signal PRSCLK
indicating whether or not a clock signal is present.

For a dual-mode card suitable for operating equally
well in "contactless" mode and in "contact" mode, the
signal PRSCLK indicating whether the clock signal is

30 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
corresponding actions such as selecting an appropriate
communications protocol, and activating the shunt

35 regulator, PRSCLK being used to generate INH (see
description above with reference to Figure 3), etc.



pl aced in the power supply |line VCC upstream fromthe regul ator conponent
228. The shunt 228 nmay advantageously be a zener diode, or preferably a
separate or integrated conponent that is 20 functionally equivalent to a
zener diode, e.g. a conponent in the LML86%LM85/LM385 fami |y from Nati onal
Sem conduct or Corporation, which conponent fornms a reference voltage (a
voltage that is fixed or adjustable depending on the conponent) while
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10 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
from the rectifier and filter means.

Extraction of a clock signal is also particularly

15 advantageous when it is desired to perform modulation
that is not in baseband, but in subcarrier modulation,
since the subcarrier is easily generated by dividing the
frequency of the clock. The digital circuit 214 then
adds the subcarrier generated in this way to the data for

20 transmission in order to produce the signal TXD which is
applied to the load modulator circuit 222.

The operation of the portable device is described
below with reference to the waveform diagrams of Figures
8 to 10.

25 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
magnetic energy produced by the terminal. The

30 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
voltage of 10 V, a rectified and filtered voltage is

35 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



5 switched to its non-conductive state by applying a sinple control signal

I NH (specifically under software control fromthe conputing circuit 214)
having the effect of inhibiting operation of the shunt regulator, with the
circuit then behaving as though the regul&tor had been 10 omtted. This
ability to inhibit the shunt regulator can be used, in particular, when it
Is desired to power the m croprocessor at a high voltage while avoi ding the
ri sk of destr%9¢n©biﬂ@trégﬁ|ﬁﬁertgFﬁbeala5with ampiftude inareapingiass in
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context of a é&ﬁpi§|¥ipeﬂfiegill be used for powering the digital

circuit 214. It will be observed that under such

circumstances the current flowing through the shunt 228

15 can be as low as only a few microamps (minimum bias

current).

In contrast, when the object is very close to the
terminal, the voltage b will be high, and the potential
difference between b and d will also be large (several

20 volts), so the current flowing through the shunt 228 will
be high, the resistive elements 230 and the shunt 228
then dissipating the excess power.

In addition to its purely electrical function of
stabilizing the power supply to the digital circuit 214,

25 the shunt regulator stage provides several advantages in
the context of the circuit described above.

Firstly, it makes it possible to limit the excursion
of the voltage at b, and thus at a, when the object is
close to the terminal, because of the low load which is

30 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
powering the digital circuit 214 is entirely dissipated
in the form of heat.

35 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



35 portable object, it is advantageous, given power supply constraints,
to use a low nodul ation ratio so as to ensure that sufficient power is
avai |l abl e during periods 13 when nodulation is in the |ow state, since
anplitude nodul ation has the effect of caU%ing t he i nstantaneous power that
Is delivered to the portable object to vary directly with nodul ation | evel.
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Secondly, as explained in greater detail, the shunt
regulator has the effect of smoothing instantaneous
variations in the power supply current to the digital
circuit (the power consumption of such a circuit is not

15 constant) and of avoiding them having repercussions on
the operation of other members of the circuit for
communication either from the object to the terminal or
from the terminal to the object. Undesirable variations
in current or voltage can give rise to errors in

20 modulation or in demodulation.

Finally, when the object is at extreme range from
the terminal, and thus receives only just enough signal
from the terminal for powering the digital circuit, the
design of the circuit serves to avoid wasting any power,

25 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
digital circuit.

The clock extractor circuit 220 serves to transform

30 the alternating circuit a picked up across the terminals
of the tuned circuit 208 into a series of properly shaped
clock pulses c.

The way in which information is transmitted from the
terminal to the object is described below with reference

35 to the waveform diagrams of Figure 9.

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



the positive termnal of the conparator 244 (in this case 25 | i kew se
preferably having hysteresis) whose negative input is connected to a fixed
potential, e.g. ground. In this case, th Egenndulator IS responsive to
variations in anplitude (because of the §i ferenti ator stage),

I ndependently of the nean val ue of the signal; the 30 conparat or only

detects i ati inth | ye.. Fi 6,sh det aj | ed
enbodi ment of PERBRCES denbaibR: ShecAFEAFPIFaPRasBe St PRI RFPA: FBnRLRATY
anplitude. |nfaddjt tbhst motindatdwpassoiinitseto24@duchsyi theecdmpyithde
resistor 252 Sgdthgesigﬂﬁi'b%raz eddtermiASHC anduftSCE!, §3 %6@@0'§§Eh250
f I'N co 25 264. The

acting as a differentiator ination Wwth resistors to
signal differanrpduetipPn corsesRends,afpri efamplewoto sendipanat Apgar

conpar at ogs 244rang ;266 anpeseudidt PehaiaghgoBtt WRsChagImaAUBbedabishael es
268 and 270 oggqnlzed to E{gﬂuce t apRr o rlgt%I -sggped symmet ri cal
signal s RXD and Rxphis can be geen, dn;Fig n Qﬁbﬁ Pnﬂﬁ?efPthe cl ock
detector and @iagzamod off thiel s2ghalOasi pickeduup bl Thei taned céceuies a
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and
filtered signal. This decrease in amplitude is detected

by the amplitude demodulator 218 which outputs the logic
signal e which is applied to the digital circuit.

It will be observed that the decrease in amplitude

15 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
digital circuit (signal 4d).

If techniques other than amplitude modulation are

20 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
incidence on the operation of the regulator circuit of
the invention; nevertheless, this circuit is particularly

25 advantageous when amplitude modulation is used, since, as
explained, it is entirely capable of countering the
various drawbacks associated with choosing the amplitude
modulation technique.

The way in which information is transmitted in

30 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,
transmission is performed by load variation, i.e. by
controlled variation of the current drawn by the tuned

35 circuit 208. To this end, the resistive element 224 is
selectively switched into circuit by the component 226,



via an RC circuit 276, 278 on the other input. The RC circuit applies a
delay to the signal as picked up, which 15 delay is chosen to have a tine
constant of the order of 1/4f[err] (where f[err] is the frequency of the

cl ock generated by the circuit 114 of thel®erm nal 100). The out put signal
fromthe gate 274 is then averaged by an RC circuit 280, 282 having a tine
constant that is nuch 20 greater than 1/2f[err] (preferably about 1/f
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descri pti on akamarend ramferfarsme the Rictitihal)., Qrmder sudh Figure 11 shows

[ n detail, §he varl 93 SWIENShd Ml WL A Gy this ey
through the resistive element 224 to generate the
modulation may be too high to allow the digital circuit
to continue operating properly.

Under such circumstances, it is advantageous to make

15 provision, before the object begins to send information
to the terminal, 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 compromising
the supply of power to the digital circuit.

20 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
on being accessed) and disconnect the EPROM (which

25 consumes considerably more power on being accessed). 1In
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
modulation resistor for sending messages to the terminal.

30 Also, if more modulation current can be passed
through the resistive element 224 (by giving it a lower
resistance), then the modulation will be perceived better
by the terminal, thus making it possible at the terminal
to make do with detector means that are less elaborate

35 and/or providing a better signal/noise ratio.

It is possible, since in the object —» terminal
direction, to use other types of modulation or variants,



"contactl ess" node and "contact" npde. The contacts 286 are as follows: CLK

(clock), G\D (ground), I/0O (data), 5 VCC (power supply), and RST (reset
to zero), conplying with the 1 SO 7816-3 standard, to which reference can be
made for further details. The various swi2@hes 288 to 296 are all shown in
the "contact" position (referenced "0") which is the default position, and
t hey are changed 10 over to the "contactless" position (referenced "1")
under the conergl. ef meatioped aBRSE,Kmbdulatied bf Bheubcaewier2zfiand
indicating th o g e I r |er and
filter nmeans. é%??fggglgﬁﬁh Q%Eik EB iﬁ@% |gbglsodgql ?§gliﬁ E

advant ageous ﬂﬁEﬁCtﬂY'§Ydé§Pr§éQP§1péhﬁ6r#ﬁnﬁ@ub&tt@nnsmatted.not in
baseband, but in subcarrier nodul ation, since the subcarrier is easily
generated by dividing the frequency of the clock. The digital circuit 214
then adds the subcarrier generated in this way to the data for 20

transm ssion in order to produce the signal TXD which is applied to the

| oad nmodul ator circuit 222. The operation of the portable device is

descri bed below with reference to the waveform di agrans of Figures 8 to 10.
25 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 a portion of the nagnetic energy
produced by the termnal. The 30 correspondi ng alternating signal a shown
in Figure 8 is rectified by the block 210 and filtered by the capacitor 212
to give arectified and filtered voltage b as shown



in Figure 8. For an alternating signal a having a peak voltage of 10 V, a
rectified and filtered voltage is 35 obt ai ned t ol tage of
about 8.5 V. Naturally, the anplitude of the vol Hﬁ““ “ﬁﬁw““of t he

vol tage b, depends greatly on the distandﬁ.betme the obj*ect and the
termnal, with anplitude increasing as the object cones closer to the

termnnal. The regul ator stage 216 acts to conpensate for such variations,
by dellverlngcaAsMsbIe voltage to the digital circuit 214, 5 typically of

t he order r I hu t f
t he tern1na| §6r %ﬁ @gg F a%giﬁgghatg r§R§2g§?ﬁ%avggﬁgkagiﬁ&a¥t Lgm
fairly close ﬂ@asﬁeonéqﬁﬁﬁéén@&léédo? plyradddy RE Portagdedp ggeﬁgﬁmeen b

bei ng ver: bﬁ.?ﬁﬁ%éet E%If“‘{“@ﬁef“ﬂnﬁp*’?%ﬂgm"“w“w"?“”“t by the.
S and _substanti a a of, t rent delivered by the
power supply EPPERFEIRSS Comld C¥He digital circuit 214. It

w Il be observed t hatthenderminal dmOQMHQQmmnaseﬁhe current flomﬁng t hr ough
t he shunt 228 15 can he a§%jﬁw q@ m§hi%ggygl§dy Ehgkié
% fo fh

current). In contrast, when objéct 1's very close ternlnal t he
voltage b w | Ifileddyi gh, and the potenti al dlfference between b and d\MII

al so be large (several 20 guePltySnsnfiQdilth Gea) od-oparadiiny Widh the
shunt 228 will be high, the resistive elenents 230 _and the shunt 228
10 coil and comprlsing alternating signal generator means

(108) and amplitude modulator means (110); and

* data reception means (118,116) co-operating
with the coil;

* the portable object (200) including an qlectric
15 circuit that is remotely powered by the terminal, and
comprising:

* a coil (202) for picking up said modulated
magnetic field coming from the terminal or for producing
a response by modulated disturbance of the magnetic

20 field:;

* converter means co-operating with the coil of
the portable object to transform the magnetic field
picked up thereby into a DC voltage (d) for powering the
circuit of the object, said means comprising a rectifier

25 stage (210) and a filter stage (212); and

* data transmission means and data reception
means also co-operating with the coil of the portable
object, the data reception means including means (218)
for demodulating the amplitude of the signal picked up by

30 the coil, said amplitude demodulator means (218)
operating on the signal (b) delivered at the output from
the rectifier and filter stages (210, 212),
the system being characterized in that:
* each of said coils (102, 202) forms a portion of a
35 tuned resonant circuit (106, 208) radiating the field in
empty space; and



t hen di ssipating the excess power. In addition to its purely electrical
function of stabilizing the power supply to the digital circuit 214, 25

t he shunt regul ator stage provides several advantages in the context of the
circuit described above. Firstly, it nmaké€ it possible to linit the
excursion of the voltage at b, and thus at a, when the object is close to
the termnal, because of the s_30 resent ed_downstream

| | o Io%g ich i

fromthe tuned circh?ezﬁg?lbgﬁﬁésﬂP Y¥$%¥9$a?§et9%r agretieufiRtd nr ough
the shunt 228%miteedoerthdéatersipal ks mpdahatidmtat SLowtdepen redth or
powering the digi qt lrcuit, 214 is entiyely dissipated . in the form of

heat. 56 & maqflafioGireric) by T biptetbie IR vk 84 206 o
the tuned ciromi%0®08 is an elenent inplenented in integrated nonolithic
technol ogy, since this avoids any 17 risk of the capacitor breaking down
due to excess_voltage. Gven the geonetrical constraints on the integrated
circuit, it i%d/ nbrepsgstemncofochai® taphei vhichhehe fiodulatier xakim

vol tages. UnfpstiwasetNantPesd digital circuit 214 which is built around a
m croprocessor, requires a relatively large supply of power, and thus quite
a high level of magnetic field which in turn is capable of generating
excess vol t agegs Anpohtablieedbgectu( 200h| o5 tbetactltass i comsmumitatihen are
10 takf@' with a terminal, said portable object including an
electronic circuit remotely powered by the terminal, said
circuit comprising:

* a coil (202) for picking up said modulated
magnetic field coming from the terminal or for producing
15 a response by modulated disturbance of the magnetic

field;

* converter means co-operating with the coil to
transform the magnetic field picked up thereby into a DC
voltage (d) for powering the circuit of the object, said

20 means comprising a rectifier stage (210) and a filter
stage (212); and

* data transmission means and data reception means
also co-operating with the coil, the data reception means
including means (218) for demodulating the amplitude of

25 the signal picked up by the coil, said amplitude

demodulator means (218) operating on the signal (b)

delivered at the output from the rectifier and filter

stages (210, 212);

the portable object being characterized in that the

30 coil (202) is a portion of a tuned resonant circuit (208)

radiating the field in empty space.

4/ The portable object of claim 3, in which the amplitude
modulator means are variable threshold means (244, 246,

35 248) comparing the instantaneous value of the signal
applied to the input thereof with a mean value of the
same signal.

RO 0 AR A



Secondly, as explained in greater detail, the shunt regul ator has the
ef fect of snoothing instantaneous variations in the power supply current to
the digital circuit (the power consunption of such a circuit is _not 15

constant) and of avoi di ng them having rep®?cussi ﬂ“‘“ﬂm\\m‘gmtl on of
ot her nmenbers of the circuit for comunication e\icmm e ject to
the terminal or fromthe termnal to the object. tndesi‘rabl e variations in

current or voltage can give rise to errors in 20 nodul ation or in
denodul ati on. 57 mid hordebld lubjaytedf icslaim SXioredy rHanghiichorthiehe

termnal, and ei |y, J ust ough signal [fr.gm t 1.nal for
powering the &fn%::\%ﬁu%é% rdéeﬁ‘f%&t%?‘ﬁ“&ag‘n% oa%hpt ﬁnee%@?sr égﬁg’sz@ésiﬁ’avoi d
wasting any p@id-268) seafisitdivenda theematid @i wpdcly dingh insdagthameocR@0 i s

practical ly zZ/aQuel WS tHd lagf1ildef AYMA1 Rirfde@fhdyy by the tuned circuit is
avai l abl e for use in powering the digital circuit. The cl ock extractor

circuit 220 serves to transform 30 the alternating circuit a picked up
across the tery mies pridmld Wigjkat lolidladed 3 N0 drsd, dh ehigropsd ¥

shaped cl ock pul ses c. The way, iq:mhlch i nfoormaty on i.s transnmitted fromthe
termnal to tFEDREE iMEWME M TRF LSV A BFea3sTon ﬁ’tene
wavef or m di agrakidfidat gand Bllter tstayges t( 310,024 ) 0 tekabid iggrect, t he
term nal yppdul Les 1BA AN 4 hJRINRIGA didd Carlditint Y(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,

15 the shunt regulator element taking off a variable
fraction of the power supply current for the circuit so
that the resistive element and the shunt regulator
element dissipate any excess power that is not required
for operation of the circuit,

20 in such a manner that, correspondingly, the power
supply voltage (d) at the terminals of the circuit is
stabilized, the voltage excursion (a) at the terminals of
the upstream tuned element is limited, and variations in
current consumption are prevented from having an

25 influence upstream on the amplitude of the signal to be
demodulated.

7/ The portable object ‘of any one of claims 3 to 6,
comprising means (240) for selectively and temporarily
30 inhibiting operation of the shunt regulator.

8/ The portable cbject of claim 7, in which means are
provided for detecting the type of communication,
contactless or via contacts, and in which the selective
35 and temporary inhibition of the operation of the shunt
regulator is implemented in response to detecting
communication of a type that passes via contacts.



18 produces. Since the information is transmtted in binary form this
nodul ati on anmounts to reducing the anplitude of the signal by a
predeterm ned anmount, e.g. 10% Such a reqfction corresponds, for exanple,
to sending a logic 5 "0", with anplitud% remaining at its maxi mumfor a
logic "1": this can be seen in Figure 9 for the waveformdiagrama of the
signal as picked up by the tuned circuit 208. After rectifying and
filtering, this gives rise at b 10 to a decrease in the anplitude of the
rectified andgf/i Imhey @bratiaplal .obfldct e reeds @nien ofmailiatimee 3| £od8, edned by

the anplitude dyl.ator ,218 I ch_out.put InG Si I ' [
applied to thé’g‘ﬁ‘ir%t e cﬁnrtélﬁet \.&et"qiﬁ‘ﬁi éﬁt%és&gﬁvg?%alt t He gy'étgl%e' ?n
anpl i tude 15 excegttiorswft the coiiodA0R) @f dhe Hansidyediemendndsi tted by
the term nal K tlarégnee‘?{ca:feﬁ%ftirp'l UK 13 Ceicid1ogy.or on the

power supply vo vered to the digital circuit (signal d). If
t echni ques other than anplitude nodul ation are 20 used in the term nal

gﬂ r ]dogbj ec: qj({/ﬁqtﬂét)hfbox%éblé)][&ﬁj%d’ﬁl)diﬂ @tﬂyorbﬁ dfughiinis) Nreggusnpr i or
unents, n e e of no ation wou have no 4djJ.8Ct, .inci dence

on the operat"SHSt ¥ %I%W“&%ﬁﬁ S RS e o((r?;zrzf?e&élrat el ess,
t hi 3 circuit |@erxzﬁ1fe G aiddu 126t i nga dvarteagte axon saimgrt iaorp [davod nesgu [fxomon i s
used, si , e ined, _it.ls [ i f Iyg1g the vari ous
dr ampackglcogss%éeai%gud’%ﬁt%% l%)"Loés’i nagni %ﬂa%ﬁ%ﬁgﬂeqﬁfﬁlﬁ dtf;chni ue. The .
way in which iofesratnionin stwo pewsn teensymption modes, with nomina

power consumption and with low power consumption, means

being provided for putting the circuit into low power

consumption mode before the data transmission means begin

15 to perform said modulation.

11/ A terminal (100) for contactless communication with a
portable object remotely powered by said terminal,
comprising:
20 * a coil (102) suitable for emitting a magnetic
field;
* data transmission means co-operating with the coil
and comprising alternating signal generator means (108)
and amplitude modulator means (110); and
25 * data reception means co-operating with the coil;
the terminal being characterized in that:
* the coil is a portion of a tuned resonant circuit
(106) radiating the field in free space; and
* the amplitude modulation is amplitude modulation
30 at low depth, with a modulation ratio that is typically
less or equal to 50%.

12/ The terminal of claim 11, in which the modulation
ratio is less than 20%.

A



30  return fromthe object to the termnal is described below wth
reference to the waveform di agrans of Figure 10. As nmentioned above, in the
enbodi ment shown, transmission is perfornmed by |oad variation, i.e. by
controlled variation of the current drawn2By the tuned 35 circuit 208.

To this end, the resistive elenment 224 is selectively switched into circuit

by the conponent 226, 19 being in circuit, for exanple, when a logic "0"
is to be sent, and being out of cir&duBtSfBrRaAI®GdIc "1". Wen the resistor
isincircuit, i.e. for alogic "0", the voltage a drops because of the

additional load. 5 The resistance of the resistor is naturally selected so

that this vol thGYSHERpH FR SATHANGING DATA B CRBAGTIESS SMBUNICATION

di gital circuiBETWEENe X orEre i, ANy (REMEPIEISS  POWERED FORTM®BIE OFiHaw t!Y
when at extreme range fromthe termnal. Under such 10 circunstances, the

current tHhHat needs to be diverted through the resistive elenent 224 to
generate the nodul aﬂhe)rtemlylrtml t (@O0 gindluded @vddid c(i]ng)aIccﬁ-i rcuit to

(o make 15 GSHRaP Shigh ARV Ce Eh G PN, ddans (AR The

termnal, for 'mﬁe Rﬂlgiéttblle @hirgt 200k inclades @ aremtme]aoquted)n" nmode
so as to be a@&é&mmmr&mﬁeﬂ{w b T @) quze'pqm%&%
Wi thout C%mr eS ImQ) tlhaet:esdu npagneti O%’i\eélé szgorx]ne tq{eglt:.[eazl'mlci'larl(:lgr for
responding by producing modulated disturbance of said
magnetic field; converter means comprising a rectifier
stage (210) and a filter stage (212) transforming the
magnetic field picked up by the coil into a DC power
15 supply voltage (d); and data transmitter/receiver means,
the receiver means including means (218) for demodulating
the amplitude of the signal picked up by the coil, said
amplitude demodulator means operating on the signal (b)
output by the rectifier and filter stages. Each of the
20 coils (102, 202) forms a portion of a tuned resonant
circuit (106, 208) radiating the field in free space.
The amplitude modulation is low depth modulation, with a
modulation ratio that is typically less than or equal to

50% -
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.



20 ~ This can be achieved, for exanple, by the program of the

m croprocessor in the digital circuit which, before beginning to send data
to the termnal, places the transm ssion routine in RAM (which consunes
littl e power on being accessed) and di sconnect the EPROM (which 25
consunes consi derably nore power on being accessed). In other words, the
digital circuit is putstnto "l ow consu i/d" node so as to nake a | arge
amount of current avai | e, which current 1s then consunmed in the

nmodul ation resistor_for gending nessages to the terninal. 30 Al so,
if nore nodul ati hi{the resistive elenment 224
(by giving it a ljg ation will be perceived
better by the te na, thus@making iR possip ht the terminal to nmake do
wi th detector ne fhat arefess el é!ﬁnr ate=X@] rand/ or providing a better
si gnal / noi se ratlou__L |£ i bl @y~sT nce<n tU:§ object [err] term nal

direction, to us et vVariants, 20 e.g. as
menti oned abqwxe Ia1i S rri runhicﬁ controls | oad variation
i nst ead of he ir camy b E%e sfgnal that is to be

I_\I 1 /

transmtted. X #ny data, the system
conprising at a

r resistance), then the no
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| east one termnal and a plurality of portable objects suitable for
co-operating with the termnal by 5 contactl ess conmuni cation, in which:
the term nal (100) conprises: [err] a coil (102) suitable for emtting a
magnetic field; [err] data transm ssion neans co-operating with the 10

coil and conmprising alternating signal generator neans (108) and anplitude
nodul at or mea\r)\f (110); and [err] data re 60n means (118, 116)
co-operating Q¢ the coi | ; the portable object (200) i ncluding an electric
15 circuit thqt is renotely powered !!5 ;ﬁrm nal ng conpri si ng:

[err] a coil (202) for picking up said d rragn_e%c field comng from
the termnal or go:— PO Hk e R e BB Dmert Yo D) ML B ] Gt 6 E—
magneti c 20 £ans co- fperatl ng with the coil

t he portable Obj [ ield picked up therzﬁy

a DC voltage (d) f ' mean
conprising a rectjiflier 25 stage (210 daflm@rdstage(z 2); apd [érr]
data transm §i2on As and datlp recept gg neans “al go hit he
coil of the pprtgblig [OoDJect, €eptron (218)

for denodul af} anplitu 30 t he cogl
said anplitu d ddl at or m e signal (b)
delivered at phe dut on :3 st ages (310, 219)
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the system being characterized in that:
forms a portion of a 35
field in enpty space; and
field emtted by the termna
rati o that
1, in which the nodulation ratio is les
(200) for contactless comuni cation 10
obj ect including an el ectronic circui
said circuit conprising: [err] a coi

LN
. = EJOr
magnetic field comng fromthe termnal or tTor producing 157

tuned resonant circuit (106, 208)
22 the anplitude nodul ati on of the magnetic
i s nodul ation at
is typically less than or equal

[err] each of said coils (102, 202)
radi ati ng the

| ow depth, with a nodul ation
to 50% 5 2/ The system of claim
n 20% 3/ A portable object
Wiith a termnal, said portable
power ed by ggp t erm nal
pi cking up d nodul at ed
a response by

nmodul ated di s

ance or tne nagnetic 1ierd,

[érT]conver ~TE

co-operating with the coil to transfo ghetic ft@ld pi cked yp
thereby into DC voltage (d) for pow tjiz circuiY of the objext, said
20 means copprising a rectifiepggtey il ter stegp (112); and
[err] data triﬁsnission nmeans and datp al so cg-opetating
with the coil J the data reception nmeggs ;?
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i ncludi ng means (218) for denodul ating the anplitude of 25 the signal

pi cked up by the coil, said anplitude denodul at or neans (218) operating on
the signal (b) delivered at the output fromthe rectifier and filter stages
(210, 212); the portable object being characterized in that the 30 Coi
(202) is a portion of a tuned resonant circuit (208) radiating the field in
enpty space. 4/ The portabl e object of 3, in which the anplitude
nodul at or nmeans are variable threshold neans (244, 246, 35 248) conpari ng
t he i nstantaneous value of the signal applied to the input thereof with a
mean val ue of the sane signal. 5/ The portable object of claim3 or 4,
in which the anplitude denodul ator neans are neans (244, 250, 252; 250-268)
sensitive to the rate at which the instantaneous 5 val ue of the applied
signal increases. 6/ The portable object of claim3, 4, or 5 1in which the
converter neans further conprise, downstreamfromthe rectifier and filter
stages (210, 212), a stabilizer 10 stage (216) including a shunt

regul ator el enent (228) nounted in parallel with the circuit to be powered
between its power supply termnals (VCC, GND) and associated with a

resi stive conmponent (230) connected in series in the power supply line of
the circuit, 15 the shunt regul ator elenent taking off a variable
fraction of the power supply current for the circuit so
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that the resistive elenent and the shunt regul ator el enent dissipate any
excess power that is not required for operation of the circuit, 20

in such a manner that, correspondingly, the power supply voltage (d) at the
termnals of the circuit is stabilized, the voltage excursion (a) at the
termnals of the upstreamtuned elenent is |[imted, and variations in
current consunption are prevented fronlhsé/ g an 25 I nfl uence upstream on
the anplitude of the signal to be denodu d. 7/ The portabl e object of
any one of clainms 3 to 6, conprising neaF§“EF4 for selectively and
tenporarily %p I nhi biting operation of sPunt regul ator.
portabl e obj dct & ' , In which dﬂE-ETE'DrOVIded for de

type of commyril@Naty Some QRO :
sel ective 35 ‘ o t ef ft
regul ator is|inplg ;

t hat passes \ia ou r tigpl f 4is
3to 8, in wWh-iv-{ne et oY P
exception of jthe coil (202) of the tuned elenent is 5 |nplehented in
I nt egrated nolb hi ¢ technol ogy. 10/ |The portabl e object of @ny one of
clains 3 to gl mtter neans are neans (222) that
oper at e by
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10 the tuned circuit, and the circuit is capable of operating in two
power consunption nodes, with nom nal power consunption and with | ow power
consunpti on, rreans being provided for putting the circuit into | ow power
consunption node before the data transm ssion nmeans begin 15 to perform
said nodul ation. 11/ A termnal (100) fo ntactl ess comunication with a
portabl e object renotely powered by sai (é m nal , conprising: 20

[err] a coil (102) suitable for @fitting a magnetic field; [err] data
transm ssi on neans co-operatin h the coil and conprising alternating

si gnal generator/Teang and anpl1tude no or neans (11Q@¥; and 25
[err] data recept¥jon @eakl co-operati ng w td the coi|; the terwkunal being
characteri zed m‘t‘hat‘:J [&Fr] the coil is a=portron B a tuned r@&sonant
circuit (106) radijating the field in free space; [err Lisde
nodul ation is anpllitude dul ation 30 at Yo wi tfh a nodul ati op
ratio that is typlycal y I ess or equal to 50 terlgg-nal of claif 11,
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