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tion is directed to the determination of correct data that has been
transmitted when there is coincidence FIELD OF INVENTION
between the data on at leasttwo of the carriei chan- nels. With sufficient
harmonic and sub-harmonic The present invention relates to a system of mul-
5   channels, external interference is unlikely to elimin- tiple device
identification. The present invention fur-  ate all of the transmitting
channels. ther relates to a system utilising a plurality of remote  This
specification does not disclose a device ca- devices and/or passive labels,
the passive labels be-  pable of correctly interrogating more than one
trans- ing adapted to extract energy from an applied mag-  ponder
simultaneously. netic field, the energy enabling transmission by the   10
All transponders are constrained to transmit label of a signal, unique or
coded, to be identified by  identical harmonic and sub-harmonic frequencies
a receiver, the remote devices being powered so as  and will consequently
Interfere on all channels If and to transmit said signal, unique or coded.
Each label or  when two or more transponders are active. The hat- device
can transmit simultaneously. Transmitting and  monics are generated by a
square wave derived from receiving apparatus and methods of the system are
15  the interrogation signal. Square waves are rich in odd also herein
contemplated. The present Invention in a  harmonics. There is no
possibility of selecting any preferred form Is suitable for transponder (or
a plural-  particular harmonic(s) for transmission, as all har- ity
thereof) Identification.                        monics are generated and
radiated by square waves. AU-A-69961/87 discloses a transponder having a
PRIOR ART                                      20  signal generatorcapable
of generating a signal atone of two frequencies and control means for
controlling Conventional passive Identification or trans-   the signal
generator to generate signals at one fre- ponder systems known to Applicant
utilise a system  quency or the other. The pattern of changes between in
which a single common carrier frequency is used  the available frequencies
defines the Information to transmit data or identification codes from
and/or to  25  transmitted by the transponder. each transponder.
Simultaneous transmission by          EP-A-0008691 discloses a transponder
system more than one transponder results In co-interference  in which a
transponder coil is Inductively coupled with between the signals so
transmitted and prevent cor-  transmitter and receiver coils of an
Interrogator unit. rect identification of any of the transmitting trans-
The resonance of the transponder coil Is selected ponders I.e. simultaneous
transmission gives rise to  30  from a set of possible states by a control
unit of the corrupted signal(s).
transponder. The, pattern of changes between the Furthermore, the Applicant
is aware of AU-A-     available resonant states is controlled so that the
re- 70052/87 which describes a radio meter reading sys-  ceiver coil
receives a signal containing information tem that is designed to correctly
read signals from  from the transponder. several transponders
simultaneously. The system   35   FR-A-2554293 discloses a transponder
which utilises a "wake-up' signal from the interrogation sta-  transmits
information at a plurality of predetermined tion to activate a battery
powered transmitter in each  carrier frequencies simultaneously. It does
not in- transponder. Data containing amongst other things   clude control
means for selecting the carrierfrequen- the transponders ID and the meter
reading modulates  cies from a predetermined set. a transmitted carrier
signal. The frequency of the   40 transmitted carrier signal is randomly
varied using a  OBJECT OF THE INVENTION frequency control voltage derived
from a digital pseu- do-random generator. The transmitter Is designed to
An object of the present invention is to provide a keep these carrier
frequencies within an allowed    system wherein a plurality of devices may
be simul- band.                                          45  taneously
Identified and/or a single device may also The system disclosed is not
capable of precisely  be identified. controlling the carrier frequencies.
Consequently, di-   Afurther object of the present invention is to pro-
rect coherent detection of the transponder signals is  vide a system which
may be specifically designed to not possible. Powering of the receiving
circuitry for  identify devices within an acceptable failure rate cri-
detecting the "wake-up" signal requires a battery or  50  terion. other
external source of electrical power. Beyond the   A further object of the
present invention is to pro- "wake-up" signal, there is no
communicationfrom the  vide a system having minimal co-interference and
interrogator to the transponders.                   wherein a plurality of
devices may be correctly iden- Australian Patent AU-A-34109/84 discloses a
tified by a single receiver even If the devices are In transponder that
transmits two or more carrier fre-  55   close proximity. quencies
modulated with identical data. The carrier     Afurther object of the
present invention Is to pro- frequencies are eitherharmonics
orsub-harmonics of   vide a multiple transponder identification system, the
interrogation powering frequency. The specifics-  each transponder therein
being Implemented In asin- 2   
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transmit at least one unique signal from the trans- Another object of the
present invention is to pro-  ponder, vide a system adapted to identify
many objects such     frequency generating means for generating a as
personnel, livestock, baggage, packages, cargo,  plurality of predetermined
frequencies, eachfrequen- stolen goods, vehicles, trains, wagons, shipping
con-   5   cy adapted to carry the signal from the transmitter tainers,
security cards and may be used in environ-  means to an interrogator
receiver means adapted to ments requiring identifying or interrogating
capabili-  receive said signals to achieve identification of said ties,
such as inventory control and computersecurity.  transponder. Another
object of the present invention is to pro-  According to the present
invention from a second vide a system wherein any one or all device(s)
and/or  10  aspect there Is provided an identification system
transponder(s) therein can be interrogated or altered  comprising: a device
to be identified, the device com- to response to a radiated magnetic field.
prising transmitter means adapted to transmit at least Another object of
the present Invention is to pro-  one information signal from the device to
an external vide a system comprising disposable and cheap     receiver, the
transmitter means being adapted to transponders or labels.
15  transmit said information signal at a carrier signal fre- quency; a
device identifier comprising the external SUMMARY OF THE INVENTION
receiver, and characterised In that the device com- prises control means
for selecting from a predeter- The present invention provides a device to
be  mined set of carier signal frequencies the frequency identified
comprising:                        20  of the carrier signal at which the
transmitter means is transmitter means adapted to transmit at least  to
transmit said information signal. one information signal from the device to
an external  The present invention further provides an identi- receiver,
the transmitter means being adapted to   fication system comprising:
transmit said information signal ata carriersignal fre-  a transponder as
described above having quency;                                       25
means to extract powering energy from a surrounding characterised in that
the device comprises    electromagnetic field, and a  transmitter  means
control means for selecting from a predetermined set  adapted to transmit
one or more unique signals, and of carrier signal frequencies the frequency
of the car-  receiver means adapted to receive said signals rier signal at
which the transmitter means is to trans-  and identify said transponder.
mit said Information signal.                  30      The present invention
also provides an identifica- Preferably the device is a transponder.
Prefer-  tion system incorporating a transponder as described ably there is
provided a system of multiple transpond-  above. er identification
comprising:                         The present invention also provides an
identifica- at least two such transponders, a magnetic   tion system
comprising: power field generator/radiator and a transponder  35    a
plurality of transponders as described identification code receiver,
wherein              above, each transponder having means to extract en-
each transponder comprises receiver/trans-   ergy from a surrounding
electromagnetic field and mitter means including an inductive means adapted
transmitter means adapted to transmit at least one to simultaneously
receive power to operate the trans-  unique signal at at least one
frequency selected from ponder and transmit coded modulated signal(s),  40
a plurality of predetermined frequencies, and memory means for storing an
identification code,        receiver means adapted to receive each of
modulation means and control means, said receiv-   said unique signals and
identify said transponder. er/transmitter means and memory means being
The present Invention further provides a system adapted to jointly
co-operate with said modulation  for simultaneously Identifying a first and
second lab- means, when each transponder is underthe influence  45  el,
each label comprising code storage means, mod- of said power field to
transmit an identification code  ulation means and an inductive
receiver/transmitter unique to each transponder to said code receiver,
means, the system comprising: the control means being adapted to co-ordin-
magnetic field generator/radiator means for ate operation of said memory,
modulation and receiv-  generating a magnetic field from which said first
and er/transmitter means, and wherein             50  secona labels are
adapted to extract powerusing said the code receiver receives each unique
code  Inductive means, and identifies each respective transponder.
each of said first and second labels, when so The present invention in
another aspect provides  powered, respectively providing at least one
unique such a transponder comprising:                     code from the
code storage means to the modulation transponder receiver means adapted to
ex-  55   means, said modulation means being adapted to pro- tract powering
energy from a surrounding electro-  vide at least one modulated code to the
inductive magnetic field,                                     means for
transmission to a label identifying receiver, transponder transmitter means
adapted to           each label adapted to modulate said at least 3  



5                   EP 0390822 B1                 8 one
codeontoatleastonecarrierfrequencyrandomly     tion code is not
transmitted. selected from a predetermined finite set of modula-   The
transponder identification code  receiver tion frequencies,
may comprise demodulation means adaptedto iden- each label
beingfurtheradapted to retransmit  tify each transponder. its said at least
one code at another or the same at   5  The present invention provides for
the use of a least one frequency randomly selected from said set  passive
coil label to extract energy from a surround- of frequencies while each
label remains powered,   ing applied field and the re-transmission bythe
pas- each label being embodied In a single (IC) chip.  sive label of a
unique signal to be picked up by a re- The present invention also provides
an identifica-  ceiver. tion system comprising:                       10
Reference herein to. transponder(s) or label(s) a transponder adapted to
transmit at least one  should be read so as to Include any othersuitable
de- data signal at at least one carrier frequency selected  vice. from a
plurality of carrier frequencies, said trans-  The present invention will
now be described with ponder including control means for selecting said at
reference to the accompanying drawings, wherein: least one selected
frequency and, when the data has   15  Figures IA and 1B show an
Identification system been transmitted, for re-selecting the or another at
in accordance with the present invention. least one selected carrier
frequency from the plurality  Figures 2A, 2B, 3A, 3B and 4A, 4B show
embodi- of carrier frequencies in accordance with a predeter-  ments of a
transponder suitable for use in the present mined probability weighting,
the transponder being  invention. adapted to continue transmitting the data
atthe oran-  20  Figure 5 shows a circuitfor generating the trans- otherat
leastone selected frequency while the trans-  ponder carrier signal.
ponderis powered, and receiver means adapted tore-    Figures 6 and 7 show
alternative embodiments ceive the or said another at least one frequency
in-  capable of generating a plurality of carrier frequen- ciuding
demodulator means for obtaining the data.  cies. The present Invention
further provides an identi-  25  Figures 8Aand 8B show two circuits for
transmit- fication system comprising:                        ting two or
more modulated carrier signals simultane- a first and a second transponder,
each as de-  ously and independently of each other. scribed above, said
transponders being adapted to     Figure 9 shows a schematicof a coherent
receiv- continuously transmit respective first and second  er. data-signals
while each transponder is powered, the   30  Figures 1OA and 10B show two
circuits forenvel- first and second data signals having a first and a sec-
ope shaping the modulated carrier signal to reduce ond respective carrier
frequency selected from re-  sideband interference between channels.
spective first and second predetermined sets of pos-  Figures 11 and 12
show modulation detection cir- sible carrier frequencies, said first and
second trans-  cults. ponders including respective first and second selec-
35  The or each, transponder may be embodied in a tor means for selecting
the first and the second re-  single (IC) chip form. An external capacitor
may be spective carrier frequency from said respective sets  used to store
the chip operating voltage. The receiv- of frequencies,
er/transmitter inductive means  preferably  a single receiver means for
receiving the first and sec-  coil, may also be mounted eternally to the
chip. ond data signals simultaneously,              40      With reference
to Figures 1A and 1B, the base demodulator means for demodulating the first
station may include a transmitter for generating an ul- and second data
signals at their respective carrierfre-  trasonically oscillating magnetic
field. The trans- quency to obtain a first and second respective trans-
ponder(s) may contain a tuned pickup coil which may ponder Identifying
code.                           extract power and/or timing and/or other
Information The system may further comprise comparison   45  from the
magnetic field. The frequency, magnitude means adapted to disregard
corrupted transponderor  and phase of the magnetic field generated by the
label codes or signals.                            base station may be
carefully controlled to enable the The signal(s) may be at a radio
frequency or at  power picked up by the transponder coil to be ade- any
other frequency.                               quate for most transponder
orientations. A magnetic The random selection of carrier or modulation fre-
50  field radiated in two or three dimensions will aid pow- quency(s)
provides improved resistance to interfer-  er and information reception by
the transponder(s). ence between labels. Co-interference of labels may
Identification codes and/or specially stored or other be statistically
ignored by the identifying receiver.  information may be transmitted from
the transponder Each transponder may continue to transmit its  to a
receiver in the base station, conventionally, by an transponder
Identification code while under the influ-  55   RF or other suitable
signal. Programming and/or Inter- ence of the generator or while being
powered.      rogation of temporary or permanent memory on one Each
transponder may Include at least one trans-  or more transponder(s) may be
performed conven- mission break during which Its transponder identifica-
tionally, for example by modulation of the powering 4 
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coil(s) may be used to maintain  up coil, preferablytuned, maybesituated
inthe trans- field intensity in a predetermined space through
pondertocollectorreceivethe power.Afterrectifica which the transponder(s)
will move. Magnetic field  tion, the power may be utilised by an Integrated
circuit concentrator(s) may be used to amplify field intensi-  (IC) within
the transponder.  The frequency of the ty.
5   powering signal may be used as a universal frequen- Furthermore, the
transponder(s) may generate     cy reference for both the IC and  the base
station (Fig- one or more carrierfrequencies from an available set  ure
1A). Alternatively, an oscillator in the base station of carrier
frequencies. These carrier frequencies are  may serve as a universal timing
reference for the preferred not to be harmonically related to the fre-
powering signal, base station receiver and transpond- quency of the
powering magnetic field. By allowing   10  er IC (Figure 1B). The
transponder IC derives its fre- each transponder to use any one of a
multiplicity of  quency reference from the powering signal (Figures
available carrier frequencies, many transponders si-  2A, 2B, 3A, 3B, 4A
and 4B). Each transponder may multaneously transmitting to the base station
may be  be controlled and/or programmed by modulating the identified under
conditions where co-interference   inductive powering field. This
modulation may enable would normally preclude correct identification.
Ensur-  15  data or commands to be transmitted to one or more Ing correct
identification may be enhanced by reduc-  transponder(s). This modulation
may be used, for ex- ing the possibility of more than one transponder si-
ample, to program data intothe transponder; set bit(s) multaneously
transmitting at the same frequency. An  in the transponder which may
control the transpond- idle state, during which a transponder does not
trans-  er's function e.g. a bit to disable transmission perma- mit, may
aid correct identification. The number of car-  20   nently when the
transponder is discarded, or control rier frequencies and idle states may
be contingent   the transponder's activity while It is being Inductively
upon the particular application. The correct identifi-  Interrogated e.g.
forcing a change in the transpond- cation of a transponder may be reliant
upon the trans-  er's carrier frequency, or generally controlling and/or
ponders having a carrier frequency or mix of carrier  interrogating other
transponder units or functions. frequencies, free of interference by other
transpond-  25  To ensure that the transmission of power and/or ers, to
transmit on. The particular mix of carrier fre-  signal(s) is as uniform as
possible, a two, orif neces- quencies, idle states and probability
weightings may  sary, a three dimensional; antenna system may be be chosen
to maximise the probability of any one    used. An antenna structure at the
base station may transponder having afree channel to transmit, to are-
receive the transponder's coded carrier transmission. ceiver, its
identification code word. inclusion of re-  30   With regard to the IC of a
transponder, it may gener- dundant frequency channels may guard against the
ate one or more non-harmonically related carrier sig- possibility of chance
transponder interference. Sig-  nals from the frequency of the powering
field. The nals which may have been corrupted or co-interfered  method of
generating these carrier signals will be ex- with may be ignored by the
receiver, and may thereby  plained further on. enable the system to operate
within a predetermined   35  The carrier signals generated by the IC are
phase failure rate criterion. Corrupted or co-intrfered sig-  locked to the
powering signal. The powering signal is nals may be determined on a
statistical basis or by  derived from a master oscillator in the base
station. means of an errordetecting code. The transponder(s)  Coherent
locking of the carrier signals allows direct may transmit the identifying
code at a randomly se-  coherent demodulation of the coded carrier signal
by lected frequency(s), selected from a set of available  40  the receiver
and demodulator in the base station. Co- carrier frequencies, and, once
transmission is com-  herent detection is the optimum detection scheme for
pleted, again re-transmit the code at the same or an-  coded carrier
signals. The frequency of the  powering other frequency(s) selected from
the carrier frequen-  field or a carrier signal divided down may be
utilised cy set. The identifying code may be used to modulate  as a
clocking signal for the IC. A unique code, preset, the selected
frequency(s).                      45   programmed or selected in the IC
may be used to The system of transponder identification accord-  modulate
the carrier signal at a rate determined bythe ing to the present invention
may allow for identifica-  clocking signal. The modulator may produce a
modu- tion of a number of objects by a uniquely coded trans-  lated RF
signal using, typically, phase modulation, mission from a passive
transponder or label attached  amplitude, pulse width, pulse position or
other mod- to each object, Identification occurring at substantial-  50
ulation. This code modulated signal may be. Injected ly the same time.
into the transponder pickup coil for nductive trans- With reference to
Figures 2A, 2B, 3A, 3B, 4A and  mission to a receiving antenna structure.
4B, power, preferably in the form of a magnetic field,  The signal(s)
received from one or more trans- may be transmitted inductively or radiated
to the    ponder(s) may be amplified and coherently detected, transponder.
Each transponder may include one or  55   using a local oscillator locked
on to the powering more pickup or receiver transmitter coils or inductive
field's frequency or preferably the base stations mas- means. To minimise
detailing, further reference here-  ter time reference oscillator; A
multiplicity of coherent In is made to only single coiled transponder(s). A
pick-  detection schemes may be  used to detect the re- 
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signal(s), all of which are known to those skil-  A method, of
identification for use in a system as led in the art of communication. For
example, direct  described hereinbefore, the system being adapted for
homodyne detection of a transponder carrier may be  any system designed to
identify  transponder(s) or possible using a local oscillator locked to the
trans-  labels, may include an acceptable failure rate criter- mitted
powering field's frequency (Figure 9). The   5   ion. The correct
identification -of each transponder power field's frequency may be used as
a universal  may require that each transponder has at least one timing
reference. For a preferred modulation scheme  complete code or data word
transmission free of in- (phase modulation), optimum detection may be real-
terference from other transponder(s). ised using correlators locked to the
powering field's    For a transponder to be correctly Identified it only
frequency. Either a frequency agile receiver or a mul-  10  requires one
good read during an interrogation cycle. tiplicity of receivers may be
tuned to the different pos-  Alternatively, for the transponder to-not be
identified sible carrier frequencies contained within the set of  requires
that all reads are bad, i.e. P  (at least one carrier frequencies to
receive the transmitted signal  good read) = 1 - P (all reads are bad).
from the transponder(s).                                Probability that a
read is good requires that no For those applications where the orientation
of  15  other transponder is using the same carrier frequen- the
transponder may be random, such as baggage      cy, if there are "m"
transponders and "n" channels and livestock identification, special antenna
struc-  and each transponder's transmissions are indepen- tures may be
necessary such that the voltage picked  dent of all other than this
probability is: up by the transponder(s) coil, which may be depend- ent
upon the cosine of the angle between the trans-  20                 [err]
ponder coil axis and the direction of the magnetic  hence the probability
that a transmission is bad is: field, is preferably substantially constant
over a large volume of space, and so that rapidly moving trans-
[err] ponders may be satisfactorily identified. Ideally, the and the
probability that of k code transmissions all are power transferred to each
transponder coil should be   25   b  is independent of transponder
orientation.                                    [err] To provide an
isotropic powering field three sets of coils may be orientated along the
X,Y and Z axes.                                 [err] The phase and
frequency used to drive these coils    This is the may be carefully
controlled to generate an isotropic  30   will fall to be identified during
an interrogation cycle. powering field and provide a uniform field over a
sub-  By carefully choosing the  number of carrier fre- stantial volume of
space. Two coils may alternatively  quencies available to a transponder
and/or the avail- be used.
ability of a transmission break the system's failure The data transmitted
from the transponder may    rate may be matched to the acceptable failure
rate. .: be received by loop antennae set up in two or three   35  A
carrier generator in each transponder or label dimensions or axes. The data
signals from each axis  may generate carrier frequency(s) for use by the
may be detecting separately and may be combined     modulation means. The
carrier frequency(s) may be for decoding or decoded separately.
generated by one or more voltage controlled oscilla- Interference may be
cancelled by mounting a set  tors (VCO's) which may be phase locked to the
fre- of interference coils in proximity of the transpond-   40   quency of
the inductive powering field. The output er(s) data or signal receiving
coils. The signal from                             [err] the Interference
coil may be subtracted from the re- ceiver signal cancelling any
interference. Cancella-  inductive power field); where p is a harmonic of
the tion may be done at the carrier's frequency.
n By having one or more transponders) select, pre-  45   powering field's
frequency and the ratio [err] is not an ferably randomly, from a plurality
of possible trans-  integer (Figures 5 and 6). Acircuit for generating the
mission frequencies, and/or by utilising one or more  carrier frequency is
shown in Figure 5. The circuit is transmission break(s), during which no
transmission  a phase locked loop (PLL) incorporating a frequency from at
least one transponder is made, or a combin-  divider In the feedback loop.
This type of circuit is well ation of these, the simultaneous
identification of a   so   known and acts as a frequency multiplierwith the
out- plurality of transponders may be possible. Each      put frequency of
the VCO(or other similar controlled transponder in the system of the
present. invention,  oscillator) equal to the divider magnitude: when
powered, may begin to transmit its code or      frequency VCO = (pm + n) x
frequency time refer- other information. This transmission may be continu-
ence. ous while the transponder is powered. The transmis-  55  The VCO
output frequency will always be a har- sion may be based on a preferably
randomly selected  monic of the powering field and potentially would be 



frequency(s), from a possible set of frequencies, or  prone to interference
from the field's harmonics. Div- transmission breaks.
iding the VCO output by "m" changes the output fre- 6    EP 0 390 822 B1
12 quency such that only every [err] carrier frequency co-  state.
Alternatively, a transponder may randomly se- incides with a power field
harmonic. In the preferred  lect either a transmission break or carrier
frequency. embodiment these frequencies are not utlilsed by the  The
carrier frequency of the transponder may be al- transponder. Consequently,
the powering field's har-  tered after each completed code or data word
trans- monics may never interfere with the carrier transmis-      mission
or the transmission of more than one code or sions.
data word before reselecting the carrierfrequency. A further advantage of
this method of phase co-     The system may also provide for the simultane-
herent carrier generation is that a similarly generated  ous transmission
of more than one carrier frequency local oscillator signal at the base
station can be used  by any transponder. Transmission of more than one to
coherently detect and demodulate the carrier sig-  10  carrier can be used
to increase the communication re- nal(s). This oscillator can be phase
locked to the pow-  liability or to increase the rate of data transmission.
ering field (like the transponder carrier oscillator) or  Different sets of
data or unique signal can be trans- In Its preferred form to a master time
reference oscil-  mitted on different carrier frequencies. Atransponder
lator from which the power field's frequency is de-  may select a subset of
carrier frequencies from the rived. Direct homodyne detection of the
carrier can be   15  full set of available carrier frequencies. The exact
done using identical frequency generating parame-   number of carriers
transmitted, the size of the full set ters n, mand p as used by the
transpondercarrieros-  of carrierfrequencies and themethod of selection
i.e. cllilator. Alternatively the carrier signal can be convert-  whether
controlled or by random Internal selection, ed to an intermediate frequency
(IF) before detection.  would depend upon the particular transponder's ap-
These coherent detection principles are widely util-  20  plication. ised
and well understood.                               It has been shown
mathematically, that in a sys- The present invention may provide a system
in   tem of "m" labels, each randomly choosing one out of which control of
the selection of a carrier frequency(s)  "n" distinct radio channels before
each transmission, and/or transmission break(s) may be accomplished.    if
a total of "k" transmissions are possible (by any one Varying degrees of
complexity may be implemented   25  label) within the available time, the
probability of one by the selection circuitry. In one embodiment, a pulse
or more labels failing to be identified, is given by of modulation, on the
powering field, may cause any                        [err] affected
transponders to randomly select a carrier frequency or transmission break.
By appropriate cod-                         [err] ing of this modulation of
the powering field, coupled   30  The use of certain, inherently random,
natural with suitable detection and decoding circuitry on each  processes
(to generate the random numbers used transponder, more elaborate selection
schemes such  here to select the transmitting channel), is well off a
particular transponder's tranmis-  known  Examples used in practical
equipments in- as  , turning some or all transponders off a chan-clude
radioactive decay processes, and the so-called sion, forcing some or all
transponders off a chan-       shot noise generated by quantum mechanical
proc- nel(s), or changing a particular transponder's channel may be
implemented. Frequency, phase, amplitude or pulse modulation or any
combination of these can be used to modulate the magnetic powering field.
For an arbitrarily modulated oscillating magnetic  The noise-diode
approach, in particular, suffers from field, the data rate may be limited
by the bandwidth  40  the risk that the noise signal (which is at a low am-
of the transponder's antenna. This may be sufficient-  plitude) will be
contaminated by other, stronger elec- ly large to allow a data rate of any
required number of  trical signals present on the chip. This could
seriously kilobits per second impair the statistical properties of such a
signal. Preferably, the magnetic field may be phase or      The use of a
"Pseudo-Random  Binary Se- frequency modulated because these may not appre-
45   quence"(PRBS) generator, in digital systems, Is well ciably affect the
power transmission from the trans-  known. The device typically comprises a
digital shift mitter to the receiving unit. Amplitude, pulse width or
register (buit using any known method), associated pulse position
modulation may also be used. Figures  with a computing means (typically an
arrangement of 11 and 12 show circuits for detecting this modulation.
logical gate circuits), which generates a binary, logi- The simultaneous
action of power transfer and    50   cal function of the shift registers
contents. This value data or command transmission by a magnetic field    is
applied tothe serial Inputof the shift register. As the may allow the
remote control of electro-mechanical   shift register is clocked, a new
binary number ap- pears In the several "bits" of the register. devices
and/or electronic circuits and the remote pro-  With  a careful choice of
register length, and the 



gramming of [err] PROM or conventional CMOS mem-           With acareful
choice ofregister length, and of the. mathematical function generated by
the said comput- ory with batter backup in a manner similar to that as   55
means (the "feedback function),it is possible to ing means (the "feedback
function"), It is possible to detailed herein. Arbitrary probability
weightings of selection may  generate a sequence having as many as [err]
distinct also be assigned to each carrier frequency and/or idle  values (a
so-called maximal-length, or "M"  se- 7    quence) using a N-bit shift
register. Such a sequence  between channel selections, a number of places
can exhibit mathematical properties closely approxi-  greater than its own
length. This ensures that the mating a true, random sequence.
"randomising" process has been applied to every bit On the face of it, such
a device is inherently un-  in the register. Any desired subset of the
register bits suitable for the present purpose. The reason is that,   5
may be used to effect the channel selection. when the label is first
excited by the powering mag- netic field, there is no means to determine
what will be the Initial contents of said shift register. In practice,
Claims the initial value will almost always be a constant val- ue,
identical for every label. (The value will be a func-   10   1. A device to
be identified comprising: tion of the physical circuit layout on the VLSI
chip.         transmitter means adapted to transmit at This, of course, is
the same for every label).           least one information signal from the
device to an In such a case, every label being initially started  external
receiver, the transmitter means being at the same number, the feedback
function will repro-    adapted to transmit said information signal at a
duce identically in every label, and they will continu-   15  carrier
signal frequency; ally transmit on the same channel. This defeats the
characterised in that the device comprises purpose of the system.
control means for selecting from a predetermined A simple modification
permits the use of a PRBS      set of carrier signal frequencies the
frequency of generator (so gaining its acknowledged advantages        the
carrier signal at which the transmitter means of inherent suitability for
VLSI implementation), but  20  is to transmit said information signal.
avoids the problem aforementioned. Recall that the labels contain, inter
alla, a "mem-  2. A device as claimed in claim 1, wherein the or ory means"
to record their identification codes. Let     each information signal is
transmitted using, at this memory means be expanded sufficiently to
each transmission, a newly selected carrier sig- store, besides said
identification code, afurthernum-   25  nal frequencyorsetof newlyselected
carriersig- ber, having as many bits as has the PRBS shift reg-      nal
frequencies. ister. Let the control circuitry in the label be so adapt- ed
that, wheneverthe label is firstexcited by the pow-  3. A device as claimed
in claim 2, wherein the con- ering field (i.e. its logic circuitry "starts
up"), this ad-  trol means re-selects the newly selected carrier ditional
number is loaded into said PRBS register.  30   signal frequency(s) from
the predetermined set This number being loaded, the PRBS generator oper-
of carrier signal frequencies for retransmission of ates as described.
said information signal. Let further, the associated programming means (the
equipment which initially stores the identification  4. A device as claimed
in claim 2 or claim 3, wherein code in said memory means) be further
adapted to  35     said device continues to reselect frequency(s) store
also, a randomly generated number (another         and retransmit said
information signal while the PRBS circuit would suffice here) in the
additional       device is powered. memory space aforementioned. With a
total of "N" binary bits in the PRBS regis-  5. A device as claimed in any
preceding claim, ter, we have now a 1 in [err] chance that two labels  40
wherein the transmitter means is adapted to will start up at the same point
in their PRBS sequenc-   transmit a number of information signals, each at
es. In that event, the system will fail, since these two  a plurality of
selected carrier signal frequencies. will always "track" each other. With a
target value for system reliability determined, this rule fixes a mini-  6.
A device as claimed in claim 1 or claim 2, wherein mum length for the PRBS
generator. Commonly, the   45    the or each information signal is
transmitted at a PRBS register will be given a length equal to the next
set of selected carriersignal frequencies sequen- prime number, larger than
the size found above.         tially or cyclically. The PRBS system is
particularly effective, If both the number of bits, N, in the register, and
the number  7. A device as claimed in claim 1 or claim 2, wherein of PRBS
states, [err], are both prime. In this case,  so  the or each information
signal is transmitted at a however many times the register is shifted
between       set of selected carrier signal frequencies simulta- 



channel selections, all possible states will be ex-      neously. hausted
before the cycle repeats. An example of such a PRBS circuit comprises a
17-bit register, with the  8. A device as claimed in claim 7, wherein the
or feedback function comprising an exclusive-OR of the   55  each
information signal is transmitted at different 14th and 17th bits. The
numbers 17 and 131071 are        sets of selected carrier signal
frequencies se- both prime.
quentially or cyclically. it is desirable that the register should be
shifted, 8    13                  EP 0 390 822 B1                 14 *  C
L   M     S quence) using a N-bit shift register. Such a sequence  between
channel. selections  a number df places can exhibit mathematical properties
closely approxi-  greater than Its own length.  This ensures  that the
mating a true, random sequence.                     "randomising" process
has been appliedto every bit On the face of It, such a device is inherently
un-  In the register. Any desired subset of the register bits suitable for
the present purpose. The reason is that,   5   may be used to effect the
channel selectlon. when the label is first excited by the powering mag-
netic field, there is no means to determine what will be the initial
contents of said shift register. In practice,  Claims the initial value
will almost always be a constant val- ue, Identical for every label. (The
value will be a func-  10  1. A device to be identified comprising:    -
tion of the physical circuit layout on the VLSI chip.         transmitter
means adapted to transmit at This, of course, is the same for every label).
least one information signal from the device to an In such a case, every
label being Initially started  external receiver  the  transmitter means
being at the same number, the feedback function will repro-   adapted to
transmit said information signal at a duce identically In every label, and
they will continu-  15  carrier signal frequency; ally transmit on the same
channel. This defeats the           characterised in that the device
comprises purpose of the system.                                  control
meansforselecting from a predetetmined Asimple modification permits the use
of a PRBS       set of carrier signal frequencies the frequency of
generator (so gaining its acknowledged advantages       the carrier signal
at which the transmitter means of inherent suitability for VLSI
implementation), but  20  is to transmit said Information signal. avoids
the problem aforementioned. Recall that the labels contain, inter alla, a
'mem-  2. A device as claimedin claim  1, wherein the or ory means" to
record their identification codes. Let    each information signal is
transmitted using, at this memory means be expanded sufficiently to
each transmission, a newly selected carrier sig- store, besides said
Identification code, afurther num-   25  nal frequency or set of newly
selected carrier sig- bar, having as many bits as has the PRBS shift reg-
nal frequencies. ister. Let the control circuitry in the label be so adapt-
ed that, wheneverthe label Is first excited by the pow-  3. A device as
claimed in claim 2, whereinthe con- ering field (i.e. its logic circuitry
"starts up"), this ad-  trol means re-selects the newly selected carrier
ditional number is loaded Into said PRBS register.  30  signal frequency(s)
from  the predetermined set This number being loaded, the PRBS
generatoroper-       of carriersignal frequencles for retransmission of
ates as described.                                      said information
signal. Let further, the associated programming means (the equipment which
initially stores the Identification  4. Adevice as claimed in claim 2 or
claim 3, wherein code in said memory means) be further adapted to  35
said device continues to reselect frequency(s) store also, a randomly
generated number (another        and retransmit said Information signal
while the PRBS circuit would suffice here) in the additional      device is
powered. memory space aforementioned. With a total of N" binary bits in the
PRBS regis-  5. A device as claimed In  any preceding claim, ter, we have
now a 1 In [err] chance that two labels  40  wherein the transmitter means
Is adapted to will start up at the same point In their PRBS sequenc-
transmit a number of information signals, each at es. In that event the
system will fall, since these two  a plurality of selected carrier signal
frequencies. will always 'track' each other. With a target value for system
reliability determined, this rule fixes a mini-  6. Adevice as claimed in
claim 1 or claim 2, wherein mum length for the PRBS generator. Commonly,
the   45   the or each information signal is transmitted at a PRBS register
will be given a length equal to the next  set of selected carriersignal
frequencies sequen- prime number, larger than the size found above.
tially or cyclically. The PRBS system is particularly effective, if both
the number of bits, N, in the register, and the number  7. A device as
claimed in claim 1 or claim 2, wherein 



of PRBS states, [err], are both prime. In this case,  50  the or each
information signal is transmitted at a however many times the register is
shifted between      set of selected carrier signal frequencies simulta-
channel selections, all possible states will be ex-     neously. hausted
before the cycle repeats. An example of such a PRBS circuit comprises a
17-bit register, with the  8. A device as claimed in claim 7, wherein the
or feedback function comprising an exclusive-OR of the   55  each
information signal is transmitted at different 14th and 17th bits. The
numbers 17 and 131071 are       sets of selected carrier signal frequencies
se- both prime.                                             quentially or
cyclically. It is desirable that the register should be shifted, 8    15
EP 0 390 822 B1                  16 9. A device as claimed in any preceding
claim,      20. A device as claimed in any preceding  claim, wherein the
frequency of the selected carrier sig-  wherein the or each  information
signal is trans- nal frequency or set of selected carrier signal fre-
mitted in response to an interrogation signal. quencies is selected
independently of external in- fluence.                                    5
21. A device as claimed in any preceding claim, fur- ther comprising: 10. A
device as claimed in any preceding claim,               frequency
generating means for generat- wherein the frequency of the selected carrier
sig-   ing carrier signal frequencies. nal frequency or set of selected
carrier signal fre- quencies is determined internally of the device.   10
22. A device as claimed In any  preceding claim, fur- ther comprising
device receiver means adapted 11. A device as claimed In claim 10, further
compris-  to receive timing information from an external ing:
source. memory means for storing said predeter- mined set of carrier signal
frequencies.    15  23. A device as claimed in claim 22 as dependent on
claim 21, wherein said frequency generating 12. A device as claimed in any
preceding claim,         meansissynchronised to said timinginformation.
wherein the selection or the reselection of a car- rier signal frequency is
performed In accordance  24. A device as claimed in claim 22 or claim 23,
with a predetermined probability weighting.  20     wherein said timing
information is extracted from a surrounding electromagnetic field. 13. A
device as claimed in claim 12, wherein each probability weighting
corresponds to a carriersig-  25. A device as claimed in claim 24, wherein
power- .  nal frequency and is assigned in accordance with    ing energy is
also extracted from said electro- a desired use of the corresponding
carrier signal  25  magnetic field. frequency. 26. A device as claimed in
any of claims 1 to 21, 14. A device as claimed in any preceding claim,
wherein the device is asynchronous. wherein the carrier signal frequency
used at each transmission of the selected carrier signal fre-  3o   27. A
device as claimed in any preceding claim, quency or set of selected carrier
signal frequen-   wherein the device is a passive device... cies is
selected randomly or pseudo-randomly. .                       28. A device
as claimed in any preceding claim, 15. Adeviceasclaimedindalm
14,whereinthecon-            wherein the device is embodied In an (IC)
chip. trol means uses a pseudo-random binary se-  35 quence (PRBS) logic
circuit to randomly select or  29. Adevice as claimed in claim 28, wherein
the chip reselect said selected frequency(s).                is a VLSI
chip. 16. A device as claimed in claim 15, wherein the     30. A device as
claimed In any preceding claim, PRBS is adapted to have an Initial value
loaded   40  wherein the or at least one of the said information therein
when the device is first powered, the val-  signals is a signal unique to
the device for the ue being stored in a memory in the device.
identification of said device. 17. A device as claimed in claim 16, wherein
the val-  31. A device as claimed in claim 30, wherein the ue is
arbitrarily assigned to the device before use   45  unique information
signal is arbitrarily assigned of the device.
to the device before use of the device. 18 A device as claimed in any
preceding claim,       32 Adevice as claimed in claim 30 or claim 31, com-
wherein the transmitter means is adapted to go       prising: to an idle
state or transmit on a redundant chan-  50     receiver/transmitter means
Including an nel in order to provide a break in transmission for  Inductive
means adapted to transmit coded 



a predetermined period of time.                      modulated signal(s),
memory means for storing the unique information signal, and modulation 19.
A device as claimed in any preceding claim,         means, wherein upon
receipt of an external selection sig-  55    said receiver/transmittermeans
and mem- nal, the control means selects or reselects the or  ory means,
being adapted to jointly co-operate at least one of the carrier signal
frequency(s) for  with said modulation means to transmit at the se-
transmission.                                        lected carrier signal
frequency the unique infor-    17                  EP 0 390 822 B1
18 mation signal,                                   39. A system as claimed
In claim 38, wherein  each the control means being adapted to co-or-
device is comprised In a label. dinate operation of said memory, modulation
and receiver/transmitter means.                      40. A system as
claimed In clalm 38 or claim 39 5       wherein the code receiverincludes
demodulator . 33. An identification system comprising:                means
for demodulating the information signal. a device to be identified, the
device com- prising transmitter means adapted to transmit at  41. Asystem
as claimed in claim 40, wherein said de- least one information signal from
the device to an  modulator means is adapted to demodulate the external
receiver, the transmitter means being   10  Information signals from first
and second devices adapted to transmit said information signal at a    at
their respective carrier signal frequencies to carrier signal frequency;
obtain first and second respective device identi- a device identifler
comprising the external    fying codes. receiver, and characterised in that
the device comprises   15  42. Asystem as claimed in any ofclaims38to
41fur- control means for selecting from a predetermined      ther
comprising comparison  means adapted to set of carrier signal frequencies
the frequency of  disregard corrupted device or label codes or sig- the
carrier signal at which the transmitter means   nals. Is to transmit said
Information signal. 20   43. A system as claimed In any of claims 38  to
42, 34. An identification system as claimed in claim 33,    wherein the
system includes an electromagnetic comprising at least two spaced apart
identifiable   power field generator/radiator for generating an devices
each comprising transmitter means           electromagnetic power field,
and the device in- adapted to transmit at least one information sig-
cludes Inductive means adapted to receive power nal from that device to the
external receiver, the   25  from the power field to operate the device.
transmittermeans being adapted to transmit said information signal at a
carrier signal frequency;  44. A system as claimed in claim 43, wherein the
de- and control means for selecting from a predeter-    vices are as
claimed in claim 30 as dependentdi- mined set of carrier signal frequencies
the fre-    rectly or indirectly on claim 22, and the receiver quency of
the carrier signal atwhich the transmit-  30  means is synchronized to the
frequency of the ter means is to transmit said information signal.
electromagnetic field to facilitate demodulation of each signal. 35. An
Identification system as claimed in claim 34, wherein the device identifier
comprises system   45. A system as claimed in claim 43 or claim 44,
receiver means adapted to receive each selected   35  wherein the at least
one selected carrier signal carrier signal frequency for identification of
each  frequency is phase coherently generated using of said devices.
the power field as a frequency reference. 36. An identification system as
claimed In claim 35,  46. A system as claimed in claim 45, wherein the at
wherein each of said selected carrier signal fre-  4o  least one carrier
signal frequency; is generated quencies is received simultaneously.
using at least one phase-locked loop frequency multiplier, and subsequently
divided to obtain a 37. An identification system as claimed in claim 35 or
desired carrier signal frequency. claim 36, wherein the receiver means
includes logic means adapted to ignore Incoming signals  45   47. A system
as claimed in claim 46, wherein fre- having the same selected carrier
signal frequen-    quencies generated which correspond to har- cy.
monics of the power field are ignored. 38. An identification system as
claimed in claim 34,  48. A method of communication between an interro-
wherein each of the devices is a device as   50     gator and at least one
remote device, said meth claimed in any of claims 30 to 32, the system
od comprising the steps of comprising a device identification code
receiver,         each remote device generating a first in- and wherein
formation signal for transmission via a carriersig- 



each device transmits is unique identifi-      nal at afrequency selected
by each respective re- cation signal to said code receiver and the code  55
mote device from a respective predetermined set receiver receives each
unique code and Identi-      of carriersignal frequencies, thefrequency of
the fies each respective device.                         carrier signal
being determined by.each remote device; 10    20        C  L  M   S
transmittng said first information signals  elner Mehrzahl von ausgewahiten
Trageruf gSal- from each remote device to the interrogato, and  frequenzen
zu senden. generating and transmitting the first infor- s mation signals
successively or repetitively at  6. Elnrichtung nach Anspruch1oder 2,
dadurch ge- each transmission via a new carrier signal, the n
kennzeichnet, daB das oderJedesdlnformatlons- frequency of the new carrier
signal being newly   signal sequentlell oder zykilsch auf elnen Satz
selected Internally of each remote device.        ausgewlahiter
Trggersignaifrequenzen gesendet -           ~~~~~wird.                  *
49. A method as claimed in claim 48, wherein there Is a plurality of said
remote devices and each re-  10  7. Einrichtung nach Anspruch 7 oder 2,
dadurch ge- mote device transmits its respective first infr-  kennzeichnet,
daB das odor jedes Informations- mation signal the interrogator
simultaneously.    signal auf elnem Satz ausgewAhIter Trlgera-
gnalfrequenzen simultan geosendet wird. 5Q. A method as claimed in claim 48
or claim 49, wherein the or each first Information signal In-  16  B.
Elnrichtung nach Anspruch 7, dadurch gkeknn- dudes a code unique to the
remote device that     zeichnet, daGf das odor jedes~lnformationosignal
transmitted that Information signal.               auf verschledenen
Satzen- ausgewahlber Trager- signaifrequenzen sequentlell oder zy~boch ge-
sandet wird. Patentanspruche                               20 9.
Einrichtung nach einem oder mehreren der vor- 1. Identifizierbare
Elnrichtung mit                   stehenden Ansprtiche, dadurch
gekennzelchnet, elnem Sendemittel, das daran angepa~t        daM die
Frequenz der ausgewahiten Tragersi- ist, mindestens ean Informationssignal
von der    gnalfrequenzoderdesSatzesausgewahibrTraT- Einrichtung zu elnem
auSerhalb befindllchen   25  gersignalfrequenzen unabhingig au~erer. Ein-
Empfinger zu senden und das Sendemittel an-       flfisse ausgewahIt wird.
gepaSt ist, das informationssignal auf elner Tra- gersignalfrequenz zu
senden, dadurch gekenn-   10. Einrichtung nach einem oder mehreren der vor-
zelchnet, dail die Einrichtung Steuermittel auf-   stehenden Anspruche,
dadurch gekennzelchnet, weist, um aus einem festgelegten Satz von Tra-  30
dalB die Frequenz der ausgewAhIten Tragersi- garsignalfrequenzen die
Frequenz des Trigersl-     gnalfrequenz oderdes Satzes ausgowAhiterTra-
gnals auszuwahlen, auf der das Sendemittel das     gerslgnalfrequenzen Im
Inneren der Elnrlchtung Informatlonssignal senden soil.
*bestimmt wird.                     - . .Einrichtung nach Anspruch 1,
dadurch gekenn-  35  11. Einrichtung nach Anspruch 10, gekennzalchnet
zeichnet, daB das oder jedes zu sendende Infor-    durch eln Spelchermittel
zum Spelchern des fest- mationssignal beijedem Senden elne neu ausge-
gelegten Satzes von Tragersignaffrequenzen. wahite TrAgersignalfrequenz
oder eanen Satz neu ausgewihiter TrAgersignalfrequenzen be-    12.
Einrichtung nach elnem oder mehreren der vor- nutzt.
40      stshenden Ansprliche, dadurch gekennzelchnet, dalB die Auswahl odor
die Wiederauswahl elner 3. Elnrichtung nach Anspruch 2, dadurch gekenn-
Trngersignalfrequenz gemaB einer festgelegten zebchnet dall das
Stauermittal die neu ausge-      Wahrscheinlichkeitsbewertung ausgefflhrt
wird. wAhite(n) Trfgersignalfrequenz(en) aus dam festgelegten Satz von
Tragersignaifrequenzen   45  13. Einrichtung nach Anspruch 12, dadurch
gekenn- wieder auswihit, um das Informatlonssignal wie-   zelchnet, dag
Jede Wahrscheinlilchkeitsbewer- der zu senden.
tung zu alner Tragersignalfrequenz korrespon- diert und gemBA
einergewfnschten Verwendung 4. Ehnrichtung nach Anspruch 2 oder 3, dadurch
ge-    der korrespondierenden Trigersignalfrequenz kenrnzelchnet, daB die
Einrichtung fortflhrt, die  so  zugeordnet wird. Frequenz(en)
wlederauszuwahben und das Infor- mationssignal wleder zu senden, wahrend
die    14. Einrichtung nach elnem odor mehreren der vor- Einrichtung
bestromt wird.                        stehenden Ansprflche, dadurch
geiennzelchnet, 



daB die be! Jeder Obertragung der ausgawahiten 5. Einrichtung nach elnem
oder mehreren der vor-  5o  Tragersignalfrequenz odor dem Satzausgewahl-
stehenden Ansprflche, dadurch gekennzelchnet,     ter
TrAgersignaifrequenzen verwendete Trager- daM das Sendemittel daran
angepalt st, elne        sbgnalfrequenz zuwIlig odor pseudo-zufalilig aus-
Mehrzahl von Informationssignalen jeweils auf     gewfhit wird. *11
IJl1111I  HE111151 II !II1 21                 EP 0 390 822B1
22         C  L  N 15. Einrichtung nach Anspruch 14, dadurch gekenn-
zeichnet, dag die Bestromungsonergle ebenfalls -zelchnet, dao  das
Steuermittel eine Pseudo-    aus dern Eiktromagnetfeld starmt.;
Zufallige-Binarsequenz-(PRBS)-Logikschaltung verwendet, um zufllilg die
ausgewihlte(n) Fre-  26. Einrichtung nach einem odor mehreren der An-
quenz(en) auszuwahlen oder wieder auszuwah-   5  sprOche I bis 21, dadurch
gekennzeichnet, dae oen.                                             die
Elnrichtung asynchron ilt. 16. Elnrlchtung nach Anspruch 15, dadurch
gekenn-  27. Einrichtung nach einem odor mehreren der vor- zebchnet, daB
die PRBS angepait lot, um oenen   sathenden Ansprioche, dadurch
gekennzelchnet, dadn geladenen Anfangswert zu besitzen, wenn  10  dal ale
passiv 1t. die Einrichtung erstmals bestromt wird, wobel der Wert in elnem
Speicher in der Einrichtung  28. Einrichtung nach elnem odor mehreren der
vor- spelcherbar ist.                                 stehenden Ansprifche,
dadurch gekennzelohnet, dag sie In elnem (IC) Chip aufgebaut 1st. 17.
Einrichtung naoh Anspruch 16, dadurch gekenn-  f6 zelchnet, daB der Wert
der Einrichtung vor ihrer  29. Elnrichtung nach Anspruch 28, dadurch
gekenn- Verwendung frel zugeordnet wird.                 zeichnet, dag der
Chip eln VLSI-Chip ist. 18 Einrichtung nach elnem odor mehreren der vor-
30. Elnrichtung nach einern oder mehroren der vor- stehenden AnsprOche,
dadurch gekennzeichnet,  20  stehenden AnsprOche. dadurch gekennzdichnet,
daB das Sendernittel angepagt ist, um I einen    dag das odor mindestens
oines derlnfomiations- Ruhezustand zu gelangen odor auf elnem Re-
signale zur Identifikation der Elnrichtung sin nur dundanzkanal zu senden,
um wahrend elnerfest-    diese Einrichtung betreffendes Signal 1st.
gelegten Zeitspanne esine Sondepause zurVerfU- gung zu stellen.
25  31. Einrichtung nach Anspruch 30, dadurch gekenn- zeichnet, daB das
einzigartige Informatlonssi- 19. Einrichtung nach elnem oder mehreren der
vor-   gnal der Einrichtung vor ihrer Verwendung fro! stehenden AnsprOche,
dadurch gakennzeichnet,     zugeordnet wird. daB be! Empfang eines von
au~en ausgewihiten Signals des Steuermittel die oder mindestens el-  30
32. Einrichtung nach Anspruch 30 odor 31,.mit: ne der
TrAgersignaHrequenz(en) zurn Senden            Einem
Empfinger-lSendernitteli eln in- auswihit oder wleder auswihIt.
duktives Mittel aufweisend, das .angepa~t !st, (ein) kodierte(s)
modulierte(s) Slgnal(e)-zu sen- 20. Einrichtung nach elnem oder mehroren
der vor-   den, einem Spoichermittel zum Spelchern des stehenden AnsprOcho,
dadurch gokennzoichnet,  35  einzigartigen Informationssignais und oinem
Mo- dali des odor jedes Inforrnationssignai in Roakti-  dulationsmittel,
wobel das Empfangs-/Sendernit- on auf ein Abfragesignai gesendet wird.
tel und des Spelchermitteiangepa~tsind, um go- melnsam mitdem
Modulathonsmittbl zu kooperie- 21. Einrichtung nach einem odor mehreren der
vor-   ron, um auf der ausgewlhiten Trigerfrequenz stehenden Ansprflche
gekennzelchnet durch sin  40  des einzigartige Inforrnationssignal zu
senden, Frequenzerzeugungsmittel zur Erzeugung von       und wobel das
Steuermittel angepa~t lat, um den TrigersIgnaifrequenzen.
Betrieb von Speicher-, Modulations-. und Emp- finger-/Sendemittel zu
koordinieren. 22. Einrichtung nach elnem oder mehreren der vor- stehenden
AnsprOche mit einem angepafibtn   45  33 Identifikationsasystrn mit
Empfingermittel, um Zoltinformnationen von elner      Elnor
Identiflizerbaren Elnrichtung, wobel auSen Ilegonden Quelle zu empfangen.
die Elnrichtung Sendonittel aulwelst, die ange- past snid, urn mindestens
emn Informatlonssignal 2& Ehrichtung nach Anspruch 21 und 22 dadurch
von der Einuchtung zu elnem externen Emptin- gekennzelchnet, dao des
Frequenzerzougungs-  5o  ger zu senden, die Sendemittel angepa~t sind,
mittel mit den Zeitinformationen synchronislert  um das Informationssignal
auf einer Trdgersi- Ist.
gnalfrequenzzu senden und eonen Elnrichtungs- Identifizierer, der den
externen Empffinger auf- 



24. Eintichtung nach Anspruch 22 oder 23, dadurch   weist, dadurch
gekennzeichnot, dae die Einrich- gekennzeichnet, dali die Zeitinformation
aus el-  5s  tung ein Steuermittel zum Auswahlen der Fre- nern
Umgebungselektromagnetfeld stammt.          quenz des Trigersignals aus
einem festgologton Satz Tragersignalfrequenzen, auf der das Sen- 25.
Einrichtung nach Anspruch 24, dadurch gekenn-   dernittel das
Informationssignal senden soil. 12    23                  EP 0390822 B1
24           c   L    1 34. Identiflkationssystem nach Anspruch 33 mit min-
42. System nach einern derAnspruiche .38 bis 41, go- destens zwei getrennt
identifizierbaren Einrich-   kennzeichnet, durch ein Vergleicher-Mittel,
das tUngen, jewells aufweisend ein Sendemittel, das    angepa~t Ist, um
verstfimmelte Elnrichtungs- - *   angepait ist, um mindestens ein
Informationsel-    oder EtikettlAnhAnger-Codes oder -pSignate zu gnal von
der Elnrichtung an den externen Emp-   c  miBachten. finger zu senden,
wobel des Sendemittel ange- pai~t lst, urn des Informationssignal auf
einerTra-  43. System nach einem oder mehreren der Anspr6-
gersignadfrequenz zu senden, und eln Steuermit-    che 38 bis 42,
gekennzehchnet durch elipn..Elek- tel zum AuswAhlen der Frequenz des
Tragersi-      tromagnetkrafffeld-Gonerator/Strahter, :.zum Er- gnals aus
einem festgelegten Satz von Tragersi-  1o  zeugen sines elektromagnetischon
Kraftfeldes gnalfrequenzen, auf der des Sendemittel des In-    und dadurch,
dal' die Elnrichtung Induktive Mittel formatlonssignai senden soil.
urnfalt, die angepaBt sind umr Energle,vo. dem Kreftfeld zu erhalten, um
dle Elnriohtung jzu be- 35. Identifikatlonssystem nach Anspruch 34, da-
trelben. durch gekennzelchnet, daB die Identiflzierein-  15 richtung eln
System-Empfingermittel aufwelst   44. System  nach Anspruch; .43,
gekennzelchnet des angepal~t Ist7 urn jede ausgewihite Trigersi-  durch die
Einrichtungen nach Ansprfichen 22 und gnalfrequenz zur Identifikatlon jede
der Einrich-  30 und dadurch dag des Empfangermittel zu der tungen zu
empfangen.                               Frequenz des Elektromagnetfeldes
synchroni- 20      slert st, urn die Demodulation jed9e"s $gyales zu 36.
Identiflkationssystem  nach Anspruch 35, de-      erlelbhtern. durch
gekennzeichnet, da jeode der ausgewahl- ten Tragersignaifrequenzen
gielchzeitig empfan-  45. System nach Anspruch 43 oder 44, dadurch ge- gen
wird.                                          kennzeichnet, daS mindestens
eine ausgewahite 25      TrAgersignalfrequenz phasenkoharent. erzeugt 37.
Identifikatbonssystern nach Anspruch 35 oder36,   ist und das Kraftfeld als
.Bezugsfrequenz be- dadurch gekennzeichnet, daB des Empffinger-
nutzt. mittel logische Mittel umfait, die angepaBt sind, um ankommende
Signale mit derselben ausge-     46. System nach Anspruch 45, dadurch
gekenn- wahiten Tragersignalfrequenz zu Ignorieren.  30    zeichnet, daB
die mindestens eine :Trgrsignal- frequenz erzeugtwtrd durch Verwendung
minde- 38. Identifikationssystem nach Anspruch 34, da-       stens esnes
phasenstarren Rahmen-F . requenz- durch gekennzeichnet, daB 3ede der
Einrich-        verstfirkers und nachgetelIt wurde, urm sine go- -tungen
elne Einrichtung nach elnem der An-        wfinschte Trigersignalfrequenzzu
zerhalten. sprfiche 30 bis 32 lst, des. System .ehoen   35
Identifizierelnrichtungs-Code-Empfinger auf-   47. System nach Anspruch 46,
dadurch gekenn- weist und wobel jede Einrichtung lhr eigenes
zelchnet, dalD erzeugte Frequenzen, die zu Her- ldentlfikationssignal zu
dern Code-Empfanger       moniachen des Kraftfeldes. Korrespondieren,
sendet und der Code-Empfingerieden einzigar-      Ignorlert werden. tigen
Code empfangt und die entsprechende Ein-  40 richtung Identifiziert.
48. Kommunikationsverfahren. zwischen elnern Ab- fragegerit und mindestens
elner entfernten Eln- 39. System nach Anspruch 38, dadurch gekenn-
richtung, mit foigenden Schritten: zeibhnet, dal jede Einrichtung In elnem
Eti-            Jede entfernte Einrtchtung erzeugt einer- kett/Anhfinger
enthalten Ist               45      stes Informationssignal zum Senden
fiber eln Trigersignal auf elner Frequenz, die durch jede 40. System nach
Anspruch 38 oder 39, dadurch ge-      entfernte Elnrichtung aus ehnem
festgelegten kennzelchnet, daB der Code-Empfainger ein De-      Satz von
Trigersbgnalfrequenzen ausgewihit modulatlonemittel zur Demodulation des
Infbr-      wurde, wobel die Frequenz des Tragersignals matlonssignales
aufweist.                 50       von jeder entfernten Elnrichtung
bestimmt wird; Senden des ersten Informationssignales 41. System nach
Anspruch 40, dedurch gekennzeich-     von jeder entfernten Einrichtung .zu
dem Abfra- 



net, daB des Demodulationsmittel angepast 1st um   gegerat und die
Informationssignalederersten und zweiten Ein-       Erzeugen und Senden
derersten Informa- richtung bel ihren entsprechenden Trigersignalfre- c5
tionssignale nachetnander oder sich bel jedem quenzen zu demodulieren, um
erste und zweite       Senden wiederholend Ober ein neues Trigersi-
entsprechende Einrichtungs-ldentifziercode *zu     gnali wobel die Frequenz
des neuen Trigersi- erhalten.
gnals in jeder entfernten.Elnrichtung intern neu 13    25
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.. .. .. . 7'. ausgewihit wird.                                   de
signaux porteurs selectionnees. 49. Verfahren nach Anspruch 48, dadurch
gekenn-    6. DisposKif solon larevendicatbon I -ou Ia r9vendi-:    .- <,
ziekhnet, dae eine Mehrzahl entfernter Elnrich-    cation 2, caract6ris6 on
ce quo le ou chaque si- tungen vorgesehen sind und jede entfernte En-   s
gnal d'information est transmis a un ensemble de richtung ihr besonderes
erstes Informationssi-     fr6quences de signaux.porteurs m.ecionnes.. gnal
zu dem Abfragogerlt gleichzeitig sendet.      de manlere
se6quentlelle:ou,"ycique.. 50. Verfahren nach .Anspruch 48 odor 49, dadurch
7. Dispositif solon la revondication 1 ou laerovendi- gekennzoichnet, daB
das oderjedes erstes Infor-  10  cation 2, caracterise en ceque I .ou
chaque si- mationseignal eonen ffir die entfernte Elnrichtung    .  gnal
d'Informatlon esttransmis a un ensemble de -  einzrgartigen Code aufwelst,
die das Informatl-  fr6quences de signaux porteurs-;s6iectlonnbes on8signal
sendet.                                  simultan6ment aux autrk. 16  a
DisposKlf selon la revendlcation 7, caracterbi en ;  .   Revendications
ce:que le ou chaque signal d'lnformatbon eat tranemis A diff6rents
ensembles de fr6quences 1. Dispositif A Identifier, comprenant:
de signaux porteurses6loctionh6es, do -tanibre des moyens formant bmetteur
adapt6s           sbquentialleoou cycique. *pour transmettre au molns un
signal d'lnforma-  20 tion A partir du dispositif A un recepteur externe,
9. Dispoeltif selon l'une queloonque des revendica- les moyens formant
6metteur etant adapt6s pour     tions pr6c6dentes, caracterise on ce quo la
fr6- transmettre ledKt signal d'informatlon A une fr6-  quence de la
fr6quence de signaux porteurs sm- quence de signal porteur;
lectionnea ou de l'ensemble de frequences de si- caracterise en ce quo le
dispositif  25       gnaux porteurs est s6iectlonnee.lIndependam- comprend
des moyens de commande pourselec-         ment des influences exterieures.
tionner A partir d'un ensemble predeterrnin de : -       frequences de
signaux porteurs, la frequence du  10. Dispositif solon l'une
quelconque-des revendica- signal porteur A laquelle les moyens formant
tions precedentes, caracterise ence que la fre- Ametteur doivent
transmettre ledit signal d'infor-  30  quence de la frequence selectionnee
de signaux mation.                                            porteurs ou
de l'ensemble do.fr~quences de s;- gnaux porteurs sleictionneas est
determinbe A 2. Dispositifsalon la revendication 1, caracterise en
l'int6riour du dispositif. ce quo le ou chaque signal d'information est
transmis:a l'aide, A chaque emission, d'une nou- .35  11. Dispositif solon
la revendication 10, caract1rish *  : velleLfrequence: seloctlonn~e de
signaux . por-   on cequ'll comprend,en.outre:. tours,ou d'un.ensemble
nouvellementselection-            des moyensformant mbmoire pour memo- ne
de frequences de sIgnaux porteurs.              riser ledit ensemble
predetermin6 de frbquences de signaux porteurs. 3. Dispositifselon la
revendication 2, caract6bson   40 ce quo le rnoyens de commando
reslebction-      12. Dispositif solon l'une quolconque des revendica- nent
la(les) frequenoe(s) de signaux porteurs      tions precbdentes, caractrisb
on ce quo la saieo- *        nouvellement seectbonnbe(s) A partir de l'en-
tion ou la resblection de la frbquence de signaux semble pred~termin6 de
frequences de slgnaux       portburs est effectuee en fonction d'une ponde-
porteurs en vue de la re~mission dudit signal d'in-  45  ration de
probablilite pr6dhterminse. formation. 13. DisposKif solon la revendication
12, caractbIs 4. Dlsposlwf solon la revendlcation 2 ou la mrendi-    en ce
quo chaque pond~ration de probabilite cation 3, caractfAts en ce quo ledit
dbsposillf    correspond & unefrMquence de signaux portours continue de
reselectionner lafes) frequence(s) et  so  et est affecteie en foncton de
'utillation desiree de retransmettre ledit signal d'informatbon tant   de
la frequencoe de signaux porteurs correspon- quo le dispositif est sous
tension.    .           dant. :     5. Dispositif selon l'une quelconque
des revendica-  14. Dispositif selon l'une quelconque des revendica- 



tions . precedentes, caract~ris6 en ce quo les  55  tions prechdentes,
caractris aen oe quo la frA- moyens formant emetteur sont adaptes pour
quence de signaux porteurs utilisbe A chaque transmettre un certain nombre
de signaux d'in-     Amisslon dela frequence de signaux porteurs sA-
formation, chacun A une pluralite de frequences    lectionnee ou de
l'ensemble de frequences de si- 14    27                  EP 0390 822B1
28          1 c   L  M         S11 gnaux porteurs selectionn6es, eat
s6eectionn6e     dits moyens de.g6n6ratlon de fr6quences sont de manibre
al6atoire ou pseudo-al6atoire.          synchronis6s sur lesdites
Informnations id syn- chronisatlon. *    15. Dispositif selon la
revendication 14, caracterise en ce quo les moyens de command. utilisent un
5   24. Dispositif selon la revendlcation 22 ou la reven- circuit logique &
suites pseudo-al6atoires de bi-  dication 23, caracteris6 en ce que
lesditos Infor- naires pour s6lectionner ou rese6lectionner, de    mations
de synchronisation sont extraltes d'un -   maniere aleatolre, ladite ou
lesdites fr6quence(s)  champ dlectromagn6tique environnant..
s6lectionnhe(s). 1o 25. Dispositif selon la revendication 24, caract6ris6
16. Dispoaltif solon la revendlcation 15, caract6rise  en ce quo l'6norgle
de miso sous tension est ega- en ce quo le circuit logique A suites
pseudo-alea-  lament extraite dudit champ lectromagn6tique. tolres de
binaires eat adapte pour pr6senter une valeur initiale charg6e dans ce
dernier, lorsque Is  26. Dibpositif selon l'une quelconque des revendica-
diapositif eat mis sous tension pour Ia premiere  15  tions I & 21,
caract6rs6 on ce queo I disposltif set fols, la valour etant m6moris6e dans
une memoi-    asynchrone. re dans le dispositif. 27. Diapositif selon l une
quelconque des revendlca- 17. Dispositif selon la revendlcation 16,
caract6rise  tions pr6c6dentes, caracterise en ce quo le dis- -en ce quo la
valour eat arbitrairement affect6e au   20  positif eat un dispositif
passif. dispositif avant utilisation du dispositif. 28. Dispositif selon
l'une quelconque des revendica- 18. Dispositif selon lNune quelconque des
revendica-  tions pr6cedentes, caracterise en ce que-le dis-e tions
prec6dentes, caracteris6 en ce quo lee       positif eat r6alise sous Ia
forme d'une puce a cir- - moyens formant 6metteur sont adapt6s pour en-  25
cults Int6gr6s. trer dans un 6tat de repos ou emettre sur un ca- nal
redondant afin d'assurer un arret de l'6mis-  29. Disposatif selon la
revendication 28, caracterise slon pendant un laps de temps prid6termln6.
en ce quo la puce est une puce VLSI. 19. Dispositif selon l'une quelconque
des revendlca-  30  30. Dispositif selon lNune quelconque des revendica-
tions pr6c6dentes, caracteris6 en ce que, A re-    tions pr6c6dentes,
caract6ris6 en ce que ledit si- ception d un signal de s6lection -externe,
les     gnal ou au molns un desdits signaux d'informa- moyens de commande
s6lectionnent ou res6lec-       tion estun signal unique tranamis au
dispositif en tionnent la ou les fr6quence(s) ou au molns une    vue do
l'identification dudit dispositif. :-des fr6quences de signaux porteurs
pour l'6mis-  35 sion.                                           31.
Disposltif selon la revendication 30, caracterise en ce quo le signal
d'information unique est arbi- :.;20. Dispositif soon l'une quelconque des
revendica-  trairement affecte au dispositif avant utilisation tlons
pr6c6dentes, caracteris6 en ce que le ou     du dispositif. -chaque signal
d'information est. mis en reponse  4o a un signal d'Interrogation.
32. Dispositlf solon la revendication 30 ou la reven- dication 31,
caracteris6 en ce qu'll comprend: 21. Dispositif selon l'une quelconque des
revendlca-        des moyens formant r6cepteur/6metteur tlons pr6c6dentes,
caracteris6 en ce qu'il         compronantun moyen inductif adapts
pourtrans- comprend, en outre:                        45      mettre un
signal ou des signaux module(s) des moyens de generatlon de friquences
cod6(s), un moyen formantmemoire pour memo- pour g6n6rer des fr6quences de
signaux por-        riser le signal d'information unique, et un moyen
teurs.                                             de modulation, lesdIts
moyens formant r6cepteurl6met- 22. Dispositif selon l'une quelconque des
revendica-  5o  tour et ledit moyen formant memolre 6tant adap- tions
pr6c6dentes, caracterise en ce qu'il        tMe pour co-operer avec ledit
moyen de modula- comprend, en outre, des moyens formant recep-      tion
pour transmettre A la frhquence de signaux tour du dispositif adaptes pour
recevoir des Infor-  porteurs s6lectionnee le signal dOinformation uni-
motions de synchronisation provenant dune          que, 



source externe.                            s5           lea moyens de
commando etant adapt6s pour coordonner le fonctlonnement desdits 23.
Dispositlf selon la revendicatlon 22 d6pendante    moyens formant m6moire,
de modulation et for- de la revendlcation 21, caract6ris6 en ce quo les-
mant emetteurrecoepteur. 15    29                 EP 0 390 822 B1
30               11111 33. Systeme d'identification, comprenant:
comprend un r6ceptour de codes d'dentification, un dispositif A identifier,
Is dispositif   et en ce que comprenant des moyens formant 6metteur adap-
chaque dispositif tranamet son.. signal tes pour transmettre au moins un
signal d'infor-  d'identification unique audit r6cepteur do codes mation A
partir du dispositif A un r6cepteur exter-   5  et le recepteur de codes
regolt chaque code uni- ne, les moyens formant 6metteur 6tant adapt6s
quo et Identifle chaque dispositif corrospondant. pour transmettre ledit
signal d'information A une frequence de signaux porteurs;
39. Systeme selon la revendication 38,.caract6ris6 un dispositif
d'identification du dispositif  en co quo chaque dispositif est plac6 dans
une comprenant Is r6cepteur externe; et       10     6tiquette. caract6ris6
en ce quo le dispositif                             . comprend des moyens
de commande pour s6iec-   40. Systeme solon la revendication 38.ou 1a
revendi- tionner A partir d'un ensemble pr6d6termin6 de   cation 39,
caract6ris6 en co quo le r6ceptour de frequences de signaux porteurs, la
fr6quence du  codes comprend un moyen forment d6modula- signal porteur a
laquolle les moyens - formant  i5  tour pour dimoduler le.signal
d'lnformation. 6metteur doivent transmettre ledit signal d'lnfor- mation.
41. Systeme selon la revendication 40, .caracterbs6 en ce quo ledit moyen
formant d6modulateur eat 34. Systeme d'identlfication salon la
revendication  adapt6 pour d6moduler lessignaux d'informatlon 33,
caract6ris6 en ce qu'il comprend au moins  20  A partir des premior et
deuxibme dispositifs a deux dispositifs pouvant etre Identif'169, espaces
leurs fr6quences de signaux porteurs correspon- I'un de I'autre, comprenant
chacun des moyens    dantes pour obtenir des premier et deuxieme co-
formant 6metteur adapt6s pour transmettre au     des d'identificatIon de
-dispositifs correspon- moins un signal d'information depuis ce dispositif
dants. au rocepteur externe, les moyens formant 6met-  25 tour 6tant
adapt6s pour transmettre ledit signal  42. Systeme solon l'une quelconque
des.revendica- d'information A une fr6quence de signaux por-    tions 38 A
41, caract6ris6 en ce qu'll comprend, tours; et des moyens de commando pour
selec-     en outre, des moyens de comparalson. adapt6s tionner A partir
d'un ensemble pr6d6termin6 de   pour ne pas tenir compte du disposjtif ou
des co- fr6quences de signaux porteurs la fr6quence du  30  des
d'6tiquettes ou des signaux quliont 6te6brouil- signal porteur a laquelle
les moyens formant     les. emetteur dolvent transmettre ledit signal
d'infor-                  . . mation.
43. Systeme solon l'une.quelionque des rqvendica- tions 38 A 42,
caractrlsseen ae que le systeme 35. Systeme d'identification solon la
revendication   35  comprend un g6n6ratoeuddIspositifde'rayonne- 34,
caracterise en ca quo le dispositif d'identifi-  ment de champ do puissance
Ulectromagn6tique cation de dispositifs comprend des moyens for-   pour
gbnerer un champ de: puissance Ulectroma- mant recepteur de systeme adaptes
pour race-     gn6tique, et en ce quo le dispositif comprend un *>
voir chaque fr6quence de signaux porteurs se-     moyen inductif adaptA
pour reoevoirla puissance lectionnee en vue de l'identification de chacun
40  du champ de puissance pour actionner le.dispo- desdits dispositifs.
sitif. 36. Systeme d'ldentification solon la revendication  44. Systeme
solon la revendlcation 43, caracterise 35, caracterise en ce quo chacune
desdites fre-  en ca quo le8 dispositifs sont tels.que revendi- quences de
signaux porteurs s6lectionn6es est  45  qubs dans la revendication 30
dependant dirc- recue simultanement aux. autres.                 tement ou
Indirectement de la revendication 22, et en ce quo les moyens Torment
recepteur sont 37. Systeme d'identificatlon solon la revendicatlon
synchronis6s A la froquence du champ 6lectro- 35 ou Ia revendication 36,
caracteris6 en co quo  magnetique pourfacllterla domodulation de cha- les
moyens formant r~epteur comprennent un  so   quo signal. moyen logique
adapte pour ignorer les signaux d'entree ayant la meme frequence de sIgnaux
45. Systeme solon la revendication 43 ou la revendi- porteurs selectionnee.
cation 44, caracteriso en cs qu'au moins.la frd- quence de signaux porteurs
selectionn6oe st ge- 



38. Systime d'identification solon la revendication  S5  neree avec une
coherence de phases en utilisant 34, dans lequel chacun des dispositifs ost
un dis-  le champ de puissance comme reference.de fre- posItIf selon l'une
quelconque des revendications  quence. 30 A 32, caracterise en ce que le
systeme 16    *IIPI~IIIIIIIIIifiI ll 1111 31                  EP 0 390 822
B1                 32 46. Systeme selon la revendication 45, caracteris6 *
e On ce qutau moins une frequence de signaux por- teurs est g6n6r6e A
I'aide d'au moins un multipli- cateur de fr6quences a boucle a phase
asservie, et divis6e ensulte pour obtenir une fr6quence de   5 signaux
porteurs d6sir6e. 47! Systbme solon la revendication 46, caract6ris6 en ce
quo les fr6quences g6n6r6es qul corres- pondent aux harmoniques du champ de
pubssan-  1o co. sont Ignor6es. 4. Proc6de de communication entre un
interroga- -tour et au molns un disposltif sltu6 A distance, le- dit
proc6d6 compronant les 6tapes suivantes:  15 chaque dispositif situ6 A
distance g6nere un premier signal dinformation pour 1'6misslon via un
signal porteur A une fr6quence s6lection- n6e par chaque dispositif situ6
a&distance corres- pondant A partir d'un ensemble pr6d6termin6   20
correspondant de fr6quences de signaux por- teurs, la fr6quence du signal
porteur etant d6ter- min6e par chaque dispositif sltu6 A distance; .
6mission desdits premiers signaux d'infor- mations A partir de chaque
dispositif situ6 A dis-  25 tance vers I'interrogateur, et g6n6ratlon et
emission des premiers sl- gnaux d'lnformatlon de manibre successive ou
r6pbt6e A chaque 6mbslon via un nouveau signal porteur, la fr6quence du
nouveau signal porteur  30. 6tant nouvellement sblectionnbe A I'Int6rieur
de chaque dispositif situ6 A distance; :49. ProcWd6 selon la
revendication:48, caract6rls6 on ce qu'll exist. une pluralit6 de dits
dispositifesi-  35 tu6s A distance, et en ce quo cheque dispositif el- tu6.
A distance transmet son premier signal din- formation correspondant a
l'interrogateur simul- tan6ment aux autres. 50. Promcd6 selon la
revendication 48 ou la rovendl- cation 49, caract6ris6en ce quo le ou
chaque pre- mler signal d'information comprend un code uni- que pour le
dispositif situ6 A distance qul a trans- mis ce signal d'information.
45 50 55 17    


