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0] CATI PROTQCOL, BETWEEN A TR EIVER IT
TRANSP ERS OR ANSCE RS _A CIATED WITH SAID UNIT

The present invention concerns a communication
protocol between one or more transceiver wunits and
transponders or transceivers. The transponders or
transceivers respond to a transceiver unit by entering its
field of action and interacting with the latter in
accordance with a given protocol, associated with a
defined coding of the commands and data exchanged between
said transceiver unit (hereinafter « communication unit »)
and said transponders or transceivers (hereinafter
« transponders »).

Usually, the encoding of the comma'.nds and exchanged
data is performed in accordance with a binary mode, i.e. a
succession of logic bits « 1 » and « 0 ». The transmission
of these logic bits is effected by means of an
electromagnetic coding signal known to those skilled in
the art. For example, these bits are transmitted by
modulation or non-modulation of the carrier wave. For
example, Manchester, Miller and differential bi-phase
types of coding are known, which are applied to amplitude
modulation (ASK: amplitude shift keying), phase modulation
(PSK: phase shift keying), £frequency modulation (FSK:
frequency shift keying) and also others known to those
skilled in the art.

The communication protocol defines the exchange of
commands and data or information between one or more
communication units and one or more transponders.

Certain communication protocols include data
identification or transmission procedures composed of very

long bit sequences formed of random bits and bits

representing functions calculated using given algorithms

- from said random bit sequences and, possibly, from certain

public or secret keys. There 1is a non-negligible

probability that, during transmission of the

aforementioned bit sequences, a communication unit
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generates a sequence corresponding to a valid system
command during transmission of data or information other
than a command. Such probable situations cause poor
operation of the system when several transponders enter
the field of action of a communication unit in a same time
interval.

Moreover, it 1is possible for transponders associated
with different systems to enter the field of action of a
communication unit belonging to a particular system. In
such case, it is necessary to prevent the unit entering
into communication with said transponders, which would
cause undesired responses and disrubt the desired data
exchanges. Morxe precisely, a communication unit
simultaneously receives in its field of action a
transponder associated with the system? of said unit and
another transponder associated with another system. If the
commands and data exchanges are performed in accordance
with the same coding and the same coding time structure,
at least a portion of the interrogation signal may
correspond to a command actuating the transponder
belonging to said other system, the latter starting to
modulate. This creates disruption and confusion in the
receiving part of said communication unit, which prevents
proper reading of the transponder associated with the
system of said unit.

Even in the event that the transponders include an
anti-collision protocol, the risk of interaction between a
communication unit and transponders not associated with
the system of said unit remains since there exists a
multitude of different protocols.

In order to overcome the aforementioned problems and
prevent transponders interacting or exchanging data with a
communication unit belonging to a different system, the
present invention proposes a communication protocol
between at least one communication unit and transponders
which are associated with the communication system of such
unit and arranged for exchanging coded data with such

unit, wherein said communication unit sends at least one
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initial command to establish communication with said
transponders entering its field of action, this initial
command having at least partially a coding with a specific
time structure which is different from the basic time
structure used for encoding data other than said at least
one command.

As a result of the features of the protocol according
to the invention, the portion of the initial command
coding which has a different specific time structure from
the basic time structure used for the coding of exchanged
data, in particular data other than commands, prevents a
random bit distribution sequence for any data exchange
being confused with a command from a communication unit
used to establish interaction with transponders. Thus, no
transponder will be actuated by a co‘ded data exchange
between another transponder and a communication unit as
long as all the transponders present in the field of
action of the communication unit are arranged so as to
interact with said unit following reception of a command
signal having at least partially a coding with a specific
time structure according to the present invention.

The present invention thus provides a reliable and
efficient solution in the event of a consensus between the
different manufacturers and suppliers of communication
units and transponders at least as regards systems or
applications which are similar or have a non-negligible
probability of momentarily cochabiting in the same place or
space.

It was mentioned hereinbefore that at least the
initial command had at least in part a coding with a
specific time structure, but several variants are possible
and can be implemented by those skilled in the art without
any particular difficulty. In particular, it is possible
for all the commands to have at least partially a coding
with a specific time structure according to the present
invention. It is also possible for the initial command or
all the commands to have only one initial bit and possibly

a final bit in accordance with the specific time structure
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or to have all the bits coded with this specific time
structure. In a particular implementation, the initial
command and the final command of a data exchange between a
communication wunit and the transponders which are
associated therewith have, at least partially, a coding
with a different specific time structure from the basic
time structure. In a preferred implementation, at least
each first bit or initial bit of every command is
generated on the basis of the specific time structure
according to the invention.

It will be noted that it is also possible at least in
the case of active transponders, for the commands and/or
at least an initial response sent to a unit to be
generated in accordance with a coding having a specific
time structure according to the presenf: invention. Those
skilled in the art who understand the present invention
will know how to apply it in an appropriate and efficient
manner according to the wvarious systems and protocols
present without thereby departing from the scope of the
present invention.

According to a preferred implementation of the
protocol according to the invention, said specific time
structure has a greater coding time period than the coding
time period used by the basic time structure. 1In
particular, during at least one coding time period, this
specific time structure has a characteristic electric
value which is constant over a time interval greater than
any length of time or dJduration of said characteristic
electric value able to appear in the coding(s) provided
with said basic time structure.

As a result of this latter feature, the specific time
structure provided for said at least one initial command
cannot in any event correspond to the coding of any data
with the basic time structure.

The present invention will be better understood with
the aid of the following description, made with reference
to the annexed drawings given by way of non-limiting
example, in which:
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- Figure 1 shows a Manchester type coding in the
case of amplitude modulation;

- Figure 2 shows various types of known coding;

- Figure 3 shows schematically a first
implementation of the protocol according to the invention;

- Figure 4 shows schematically a second
iinplementation of the present invention; and

- Figure 5 shows schematically an alternative
implementation of the present invention.

With reference to Figures 1 and 2, the principle of
amplitude modulation coding and various types of coding
able to be used within the scope of the present invention
will be briefly recalled hereinafter.

The upper portion of Figure 1 shows an
electromagnetic signal used to commuﬁicate coded data
between a communication unit and any transponder of a
plurality of transponders associated with said unit or to
the operating system thereof. The binary coded signal 1is
obtained by amplitude modulation where the bits are
provided with a determined frequency defining a determined
coding time period PTC. The electromagnetic signal is
defined by a carrier wave 2 which is modulated in
amplitude between a high level 4 and a low level 6 in the
case of Manchester type coding. A transition between a
high level and a low level or vice versa is performed
inside each coding time period PIC. A « 1 » Dbit
corresponds to a transition from a high level to a low
level, while a « 0 » bit corresponds to a transition from
a low level to a high level. The lower portion of Figure 1
shows only the upper waveform 8 of signal 1. Hereinafter,
only the schematic diagram of the upper waveform of the
electromagnetic coding signal is shown for the description
of the present invention.

Figure 2 shows three types of coding in the case of
an amplitude modulation where the high level corresponds
to a non-modulation while the low level corresponds to a
modulation of the electromagnetic coding signal. Thus, for

a code given by way of example, the upper waveforms of the
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coding signal have been shown for the Manchester, DBP
(differential bi-phase) and Miller types of coding, all
three being able advantageously to be used within the
scope of the present invention. Upon analysing the coded
signals of Figure 2, it will be noted that the high 1level
or the low level has a length of time whose wvalue is at
the most equal to a coding time period PTC in the case of
the Manchester or DBP codes and at the most equal to two
coding time periods in the case of the Miller type of
coding.

According to the present invention, at least one
initial command sent by said communication unit has at
least partially a coding with a specific time structure
which is different from the basic time structure used in
particular for encoding the coded data other than the
commands. Starting from the fact that the duration of a
same state (high level or low level) is limited in time
whatever the 1length of the bit sequences and the
distribution thereof at the heart of each sequence, the
present invention proposes in preferred implementations to
vary the coding time period at least partially £for at
least one initial command sent by a communication unit to
generate interaction or to establish communication with
transponders which are associated therewith. In other
words, at least for the initial command, a specific time
structure is provided relative to the Dbasic time
structure.

Figure 3 shows a first implementation of the
communication protocol according to the invention in the
non-limiting case of an amplitude modulation. A first
control signal 12, hereinbefore called the initial
command, has a first portion 16 coded using a specific
time structure whose coding time period P2 is greater than
the coding time period Pl of the basic time structure.
Initial command 12 thus has a first portion 16 with a time
structure specific to said initial command and a second
portion 18 with a basic time structure. As was already
mentioned hereinbefore, without departing from the scope
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of the present invention, wvarious variants can be selected
by those skilled in the art. In particular, only one first
initial bit, or conversely, all the bits of said initial
command may have the aforementioned specific time
structure. In the implementation of Figure 3, only the
initial command has at least partially a specific time
structure, the other coded data 14 have the basic time
structure. In order to avoid any risk of confusion between
the portions supplied with the specific time structure and
any random bit sequence provided with the basic time
structure, the invention provides that, during at least a
first coding time period 20, the specific time structure
has a characteristic electric wvalue which is constant over
a time interval 22 greater than the length of time of any
constant characteristic electric wvalue ’able to appear in
the basic time structure. Time interval 22 forms a sub-
period of coding time period P2 and differentiates
completely the specific time structure from the basic time
structure, and in particular from any combination of bits
able to appear in a bit sequence generated with the basic
time structure.

In particular in the event that the coding type used
is one of those shown in Figure 2, time interval 2 is
equal to 2 1/2 times coding time period Pl of the basic
time structure. In an alternmative, it is possible to
increase time interval 22 so that it is greater than 2.5
times c¢oding time period Pl. Within the scope of the
present invention, it is sufficient for time interval 22
to be greater than the duration or length of time of any
constant characteristic electric value able to appear in
the coding effected with the basic time structure. The
constant characteristic electric value over time interval
22 corresponds to a low level of the amplitude modulated
electric signal.

The type of coding used in Figures 3 to 5 corresponds
to the Manchester type and it will be noted that the
coding principle and the transitions between the high

level and the low level or vice versa are similar in
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portion 16 and in portion 18 of first control signal 12,
and in modulated electric signal 14 defining a coded piece
of information exchanged following the initial command.
One could envisage providing a different coding in the
specific time structure from that used in the scope of the
basic time structure. However, given that an essential
aspect of the present invention concerns the coding time
structure, the mixture of wvarious coding types is not the
primary object of the present invention.

Figures 4 shows schematically a second implementation
of the communication protocol according to the invention
wherein any command sent by the communication unit has an
initial bit 26 with a specific time structure as described
previously with reference to Figure ? In alternative
embodiments and in particular in the variant shown in
Figure 5, each command has a first portion and the final
bit both having a specific time structure. Between the
initial bit and the final bit of each command, either a
basic time structure, or a mixture of the basic time
structure and the specific time structure may be provided.
Finally, all the commands can have entirely a specific
time structure as described hereinbefore.

Although the examples given in Figures 3 to 5 have
been made with reference to an amplitude modulated
electric communication signal, it is understood that the
present invention also applies to other known modes using
the same coding types, in particular phase or fregquency
modulated electromagnetic signals. The general principle
rests on a variation between at least two detectable
levels, the time duration of at least one of these two
detectable levels being sufficiently prolonged in the
specific time structure so that any bit sequence having
the basic time structure cannot be confused with a bit
sequence having a specific time structure, this latter
being at least provided for a portion of the initial
command. According to a variant, this specific time
structure is provided for at least a portion of each coded
command sent by a communication unit.
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CLAIMS

1. Communication protocol between at 1least one
electromagnetic signal transceiver unit and transponders
or transceivers associated with said unit and arranged for
receiving from said unit at least one initial command and
for exchanging coded data other than commands with said
unit, characterised in that said at least one initial
command, sent by said transceiver unit to generate
interaction or to establish . communication with said
transponders or transceivers entering its field of action,
has at 1least partially a coding with a specific time
structure which is different from the basic time structure
used for encoding said coded data.

2. Communication protocol accordgng to c¢laim 1,
characterised in that said specific time structure has a
coding time period (P2) which is greater than the coding
time period (Pl) used in said basic time structure.

3. Communication protocol according to claim 2,
characterised in that, during at least a first coding time
period (20; 26), said specific time structure has a
characteristic electric value which is constant over a
time interval (22) greater than all the lengths of time of
said characteristic electric value able to appear in any
bit sequence with said basic time structure.

4. Communication protocol according to claim 3,
characterised in that said time interval (22) is greater
than or equal to 2.5 times the coding time period (Pl) of
said basic time structure.

5. Communication protocol according to claim 3 or 4,
characterised in that said characteristic electric wvalue
corresponds to a low level of the electromagnetic coding
signal for the commands and data exchanged between said
transceiver unit and said transponders or transceivers.

6. Communication unit according to any of the
preceding claims, characterised in that the type of coding
used with said specific time structure and said basic time
structure is the same, the transitions provided between
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the high level and the low level of the electromagnetic
coding signal exchanged between said transceiver unit and
said transponders or transceivers being identical for
characterising a « 0 » bit and a « 1 » bit.

7. Communication protocol according to any of the
preceding c¢laims, characterised in that said initial
command has said specific time structure at least in the
initial portion thereocf (16).

8. Communication protocol according to any of the
preceding claims, characterised in that all the commands
sent by said transceiver unit each have at least partially
a coding (26) with said specific time structure.

9. Communication protocol according to claim 8,
characterised in that all of said commands each have said
specific time structure at least in th; initial portions
thereof (26).

10. Communication protocol according to claim 8 or 9,
characterised in that all of said commands are coded with
said specific time structure.
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