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A system comprising multiple reading devices which are arranged for wireless readout of at least two different types of
transponders, each reading device being arranged for generating, In use, a time-repetitive electromagnetic interrogation
transmission pulse. The pulse duration has a predetermined first value (AT) and the quiescent period between two successive
Interrogation transmission pulses has a predetermined second value AR when the reading device does not receive a response.
The first value of the reading device Is prolonged when the reading device recelves a response from at least one transponder of a
first type, and the second value of the reading device Is prolonged when the reading device, in between the transmission of two
Interrogation transmission pulses, receives a response from at least one transponder of a second type. The reading devices are

connected with each other through a synchronization connection.
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(54) Title: SYNCHRONIZATION FOR A SYSTEM COMPRISING A PLURALITY OF READING DEVICES

2.1 2.1

2.n

(57) Abstract: A system comprising multiple reading devices which are arranged for wireless readout of at least two different types
of transponders, each reading device being arranged for generating, in use, a time-repetitive electromagnetic interrogation transmis-
sion pulse. The pulse duration has a predetermined first value (AT) and the quiescent period between two successive interrogation
transmission pulses has a predetermined second value AR when the reading device does not receive a response. The first value of
the reading device is prolonged when the reading device receives a response from at least one transponder of a first type, and the
o second value of the reading device is prolonged when the reading device, in between the transmission of two interrogation transmis-
sion pulses, recetves a response from at least one transponder of a second type. The reading devices are connected with each other

through a synchronization connection.
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Title: Synchronization:for a system comprising a plurality of reading
devices.

The invention relates to a system comprising multiple reading
devices which are arranged for wireless readout of at least two different
types of transponders, each reading device being arranged for generating,
in use, a time-repetitive electromagnetic interrogation transmission pulse,
while the pulse duration has a predetermined first value AT and the
quiescent period between two successive interrogation transmission pulses
has a predetermined second value AR when the reading device does not
receive a response from one of the transponders; the first value of the
reading device 1s prolonged when the reading device during the
transmission of an interrogation transmission pulse receives a response
from at least one transponder of a first type of the transponders; and the
second value of the reading device 1s prolonged when the reading device, 1n
between the transmission of two 1nterrogation transmission pulses, receives
a response from at least one transponder of a second type of the
transponders.

Such a system 1s known per se. In the known system, the reading
devices work according to ISO 11785. The transponders of the first type are
then full-duplex transponders and the transponders of the second type are
half-duplex transponders. This means that a transponder of the first type,
when it receives an interrogation transmission pulse, sends information to
the respective reading device during the reception of the interrogation
transmission pulse. To that end, the transponder can, for instance,
modulate the interrogation transmission pulse. Both an absorption and a
transmission system may be involved. To enable the transponder to have
sufficient time to transmit a reply, the first value 1s prolonged. If the
respective reading device has received the complete reply from the
transponder, the reading device will terminate the transmission of the

interrogation transmission pulse. However, according to ISO 11785, the
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prolongation is carried out to a maximum of a predetermined maximum
magnitude. Termination of the interrogation transmission pulse will
therefore occur when the reply has been received or when the pulse has
been prolonged by the maximum value mentioned when the reply has not
been received (completely) yet.

‘ When a transponder of the second type 1s interrogated by a reading
device, the reading device likewise transmits the interrogation
transmission pulse mentioned. When the transponder receives the
interrogation transmission pulse, it will not transmit a reply until after the
interrogation transmission pulse has stopped, in the quiescent period
mentioned, which reply is received by the reading device. To ensure that
sufficient time is present for receiving the complete reply, according to ISO
11785 the quiescent period is prolonged by a fixed value. Accordingly, the
transmission of a next interrogation transmission pulse is delayed by a
fixed value. In practice, it has been found that the area in which
transponders are required to be detectable cannot always be covered by
means of a single reading device. In that case, therefore, use is made of a
multiplicity of these devices, each arranged for wireless readout of the
transponders mentioned.

A problem with the known system is the synchronization of the
reading devices. When, for instance, one of the reading devices is designed
as master, while all other reading devices are designed as slaves, problems
may yet arise. Indeed, when one ot the slave reading devices prolongs the
ot or second value in connection with a received signal from a
transponder, this reading device will proceed to generate interrogation
transmission pulses in a manner not synchronized with the other reading
devices. In particular, this means that this particular reading device
generates an interrogation transmission pulse at the time of the quiescent
period of other reading devices. As a result. disturbances will be generated

by the transmission of this particular reading device, 1n the reception of
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(prolonged) quiescent period of the particular reading device. As a result,
disturbances are generated by these other reading devices in the reception
of signals by the particular reading device. The result is that none of the
reading devices is capable anymore of communicating with the
transponders in a manner free of disturbance. The invention contemplates
the provision of a solution to the problem mentioned and 1s characterized 1n
that the reading devices are connected with each other through a
synchronization connection, while, in use, a first reading device of the
multiple reading devices functions as master and feeds synchronization
signals to the synchronization connection, and other reading devices of the
multiple reading devices function as slaves and in response to the
synchronization signals of the first reading device on the synchronization
connection synchronize the transmission of the interrogation transmission
pulses with the transmission of the interrogation transmission pulses by
the first reading device, while a second reading device of the other reading
devices, if it receives a response from a transponder of the first type and/or
a transponder of the second type and correspondingly prolongs the first
and/or second value, feeds synchronization signals to the synchronization
connection, while all of the reading devices other than the second device,
including the first reading device, also transmit with a prolonged first
and/or second value.

According to the invention, 1t 18 therefore possible that the reading
devices that do not have the status of master can nonetheless cause all
reading devices, including the reading device that has the status of master,
to follow a prolongation of the first and/or second period of these reading
devices. so that a synchronization within the system 1s maintained.

More particularly, it holds that the second reading device, 1f 1t

receives a response from a transponder of the second type, delays the
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transmission of a next interrogation transmission pulse and feeds a
synchronization signalz to the synchronization connection, while the other
reading devices, including the first reading device, in response to the
synchronization signal of the second reading device, likewise delay the
transmission of interrogation transmission pulses, the first reading device
after delay generates a new interrogation transmission pulse and then
feeds a synchronization signal to the synchronization connection so that all
other reading devices, including the second reading device, in response to
the synchronization signal of the first reading device transmit new
interrogation transmission pulses, synchronized with the first reading
device.

It further holds, in particular, that the second reading device, 1f
during the transmission of an interrogation transmission pulse 1t receives a
response from a transponder of the first type, prolongs the transmission of
the interrogation transmission pulse and during the prolonged
transmission of the interrogation transmission pulse feeds a
synchronization signal to the synchronization connection, while all other
reading devices, including the first reading device, in response to the
synchronization signal, prolong the transmission of the interrogation
transmission pulses, at least until no synchronization signal 1s fed by the
second reading device to the synchronization connection anymore.

For the latter case, it holds, preferably, that the first reading device,
after the second reading device no longer feeds a synchronization signal to
the synchronization connection, generates an interrogation transmission
pulse and feeds a synchronization signal to the synchronization connection,
in response to which all other reading devices, including the second reading
device, generate interrogation transmission pulses, synchronized with the
first reading device.

According to the invention, at start-up of the system, 1t 1S not yet

clear which of the reading devices will function as master. To effect this

PCT/NLO00/00553
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choice, it holds, according to a preferred embodiment of the system, that, 1n
use, at the start-up of the system or in case of failure of the first reading
device, each reading device which has not failed generates a random wait
rime and after the expiry of this wait time plus a predetermined wait time,
feeds a synchronization signal to the synchronization connection when 1t
has not, via the synchronization connection, received any synchronization
signal from one of the other reading devices, while these other reading
devices in response to the received synchronization signal which has been
generated by one of the reading devices are going to function as slaves,
while the reading device which transmits the synchronization signal is

going to function as master.

This renders the system particularly flexible. Also when a master
fails, for instance through malfunction, the system will restore 1itself and
designate a new master.

According to a highly advanced further elaboration of this aspect of
the invention, it holds that the reading device which 1s going to function as
master feeds a code to the synchronization connection, while all reading
devices try again to become master as has been described above when the
reading devices detect at least two mutually interfering codes on the
synchronization connection, and all reading devices maintain their status of
slave and master when no mutually interfering codes are detected. What 1s
prevented in this way 1s that accidentally two reading devices assume the

status of master.

The invention also relates to a reading device of the system according

to the 1nvention.

The invention will presently be further elucidated with reference to

the drawing. In the drawing:

Fig. 1 shows a possible embodiment of a system according to the

invention;
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Fig. 2 respectively shows the 'sync out' signal of a reading device
which has the status of master, the 'sync out’ signal of a reading device
which has the status of slave, the 'sync in' signal of each of the reading
devices: and the field status of each of the reading devices when no
transponders are present in the field of the reading devices;

Fig. 3 shows the signals of Fig. 2 when a transponder of the first type
is present in the field of a reading device which has the status of master;

Fig. 4 shows the signals of Fig. 2 when a transponder of the second
type is present in the field of a reading device with the status of master;

Fig. 5 shows the signals of Fig. 2 when a transponder of the first type

type is present in the field of a reading device which has the status of slave;
and

Fig. 7 shows the signals of Fig. 2 at the (renewed) start-up of the
system according to Fig. 1.

In Fig. 1 reference numeral 1 designates a system according to the
invention. The system comprises multiple, in this example 1dentical,
reading devices 2.1 (1 = 1,2,...-n) which are arranged for wireless readout of
at least two different types of transponders 4, 6. Each reading device 2.11s
arranged for generating, in use, a time-repetitive electromagnetic
interrogation transmission pulse P. (See I1gs. 2-6). The pulse duration AT
has a predetermined first value (in this case 50 ms), and the quiescent
period AR between two successive interrogation transmission pulses has a
predetermined second value (in this example 3 ms). The pulse duration and
quiescent period are valid when the respective reading device 2.1 does not
receive any response from one of the transponders 4, 6. The reading devices
in this example work according to the ISO 11785 protocol. This means that
the first value of the reading device 2.1 is prolonged when the reading

device 2.i during the transmission of an interrogation transmission pulse



CA 02388302 2002-02-01
WO 01/09814 PCT/NLO00/005S53

receives a response from at least one transponder 4 of the first type of the

transponders. The first value can be prolonged to 100 ms at a maximum
upon reception from one transponder. The transponder of the first type 1s a
full-duplex transponder which is known as type FDX-B. This type of

5 transponder generates a reply signal during the period in which it 1s
1ocated in the field of an interrogation transmission pulse AT. Depending on
the moment at which the reply has been received by the respective reading
device. the respective reading device will stop transmitting the
interrogation transmission pulse.

10 When the reading device 2.i receives a reply from a transponder 6 of
the second type during the quiescent period, 1t will prolong the quiescent
period from 3 ms to 20 ms. The transponder of the second type 1s a half-
duplex transponder. In this example, 1t 1s a HDX transponder.

To arrange for all reading devices 2.i to transmit interrogation

15  transmission pulses in mutual synchronization, the reading devices are
connected with each other through a synchronization connection 8. This
synchronization connection 8 is linked up as 'Wired-Nor' 10 and simply
looped from one reading device 2.i to the other reading device 2.). The

"Wired-Nor' 10 in this example comprises a transistor 11 whose collector 1s
50 connected with the 'sync' input 12 of a microprocessor 13. The base of the
transistor is connected with a 'sync out' output 14 of the microprocessor 13.
Further, the "'Wired-Nor' 10 comprises a pull-up resistance 15 which
connects the 'sync in' input 12 with a supply voltage 16. The emitter of the
transistor 11 is connected to ground 18. The configuration of the reading
55 devices 2.i discussed above 1s shown for the reading device 2.1. The other
reading devices, however, are identical to the reading device 2.1.
The status of the synchronization connection 8 can be influenced by a
'sync out' output 14 of the microprocessor 13 of the reading device 2.1. 1f the
microprocessor output 'sync out' 14 is high, the synchronization connection

30 8 will be low. If only one reading device were connected with the
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synchronization connection 8, the synchronization connection 8 would
automatically be highif 'sync out' becomes low again. This is not the case if
several reading devices 2.1 are connected to the synchronization
connection 8. This Wired-Nor function is an important property of the
protocol. It means that the status of the synchronization connection 8 can
only be high if the 'sync out' output of all reading devices is low. Once the
synchronization connection 8 has been made low by a reading device 2.1, the
synchronization connection cannot be made high by the other reading
devices. To be able to get the status of the synchronization connection 8
back to 'high' again, that same reading device needs to 'clear' the
synchronization connection 8 again by making its 'sync out' 14 low again.

The actual status of the synchronization connection 8 is read 1n by
each reading device on the 'sync in' input 12 of its microprocessor 13.

In this example, it is assumed that the first reading device 2.1 has
the status of master, while the other reading devices 2.2-2.n have the status
of slave. Below follows an overview of all possible situations that can occur

and a description of how master and slave must respond thereto according

to the protocol.
Explanation of the terminology used:
'"Master sync out': This is the 'sync out' output from Fig. 1 of the master.

The master uses it to manipulate the synchronization

connection.

'Slave sync out:  This is the 'sync out' output from Fig. 1 of the slaves.
The slaves use it to manipulate the synchronization
connection.

'Sync 1n": This is the 'sync in' input from Fig. 1 of both master and

slave. They use this input to read in the status of the

synchronization connection.

'Field status' This indicates the actual status of the antenna fields of

master and slaves.
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In a situation where no transponders are located in any one of the
fields, the master 2.1 determines that all reading devices 2.2-2.n switch
their antenna field on and off in a fixed pattern, as described in 150 11785.
The master 2.1 dictates this pattern by means of its 'sync out’ output to the
synchronization connection 8. These slaves 2.2-2.n read in this pattern
through their 'sync in' input 12.

The slaves 2.2-2.n leave the status of their 'sync out’ output 14
unchangedly low because there is no transponder present in their field
(see Fig. 2).

If the master 2.1 detects an FDX-B transponder, it can prolong the
period that the antenna field is on from 50 ms to 100 ms af a maximum
(ISO 11785). In such a case, the master 2.1 keeps its 'sync out' output high
longer, so that the synchronization connection 8 remains low longer. As a
result, all slaves 2.2-2.n will keep their antenna field on so long until the
master 2.1 makes its 'sync out' high again, and so the synchronization
connection 8 goes up again. (See Iig. 3).

What holds here, therefore, i1s that the first value of the reading
device 2.i is prolonged when the reading device during the transmission of
an interrogation transmission pulse receives a response from a transponder
4 of the first type. Because the first reading device 2.1 in this example 1s
the master, the other reading devices 2.2-2.n will likewise prolong the first
value in a synchronized manner.

If the master detects an HDX transponder, it will proceed to prolong
the period that the antenna field is off, from 3 ms to 20 ms (I50 11785). The
master in this case keeps its 'sync out' output low longer, so that the
synchronization connection 8 remains high longer. As a result, all slaves
2.2-2.n will keep their antenna field off for 20 ms (see kig. 4).

What holds here, therefore, is that the second value of the reading
device 2.1 is prolonged when this reading device, in between transmission

of two interrogation transmission pulses, receives a response from a
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transponder 6 of the second type. Because the reading devices 2.1-2.n are
connected with each other through a synchronization connection, while, in
use, the first reading device 2.1 of the multiple reading devices functions as
master and feeds synchronization signals to the synchronization connection
8. the other reading devices 2.1-2.n of the multiple reading devices, which
function as slaves, will, in response to the synchronization signals of the
first reading device 2.1, synchronize the transmission of the 1nterrogation
transmission pulses with the transmission of the interrogation
transmission pulses of the first reading device.

If a slave 2.2 detects an FDX-B transponder, it can prolong the
period that the antenna field 1s on from 50 ms to a maximﬁm of 100 ms
(ISO 11785) by making its 'sync out’ output high in that case, so that the
synchronization connection 8 remains low longer. As a result, all reading
devices 2.1, 2.3-2.n will keep their antenna field on so long until thas slave
2.2 clears the synchronization connection 8 again (see Fig. ).

What holds in that case, therefore, is that when a second reading
device 2.2 of the other reading devices 2.2-2.n which functions as slave
receives a response from a transponder 4 of the first type, 1t prolongs the
first value accordingly and feeds a synchronization signal to the
synchronization connection, while all 2.1, 2.3-2.n reading devices other
than the second reading device 2.2, including the first reading device 2.1
which functions as master, likewise transmit with a prolonged first value.
More particularly, therefore, it holds that the second reading device 2.2, if
during the transmission of an interrogation transmission pulse it receives a
response from a transponder 4 of the first type, prolongs the transmission of
the interrogation transmission pulse and during the prolonged
transmission of the interrogation transmission pulse feeds a
synchronization signal to the synchronization connection, while all other
reading devices 2.1, 2.3-2.n, including the first reading device 2.1 which

functions as master, prolong the transmission of the interrogation
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transmission pulses, at least until no synchronization signal is fed by the
second reading device 2.2 to the synchronization connection anymore. The
second reading device 2.2 will terminate the prolonged transmission of the
interrogation transmission pulse when it has received a complete reply
from the transponder of the first type. 1t will also stop the prolonged
transmission of the interrogation transmission pulse when the reply has
not been received completely yet but the maximum possible prolongation of
50 ms has been reached. According to the protocol, therefore, the
interrogation transmission pulse can be prolonged to a maximum of 100 ms.
When the second reading device 2.2 terminates the prolonged transmission
of the interrogation transmission pulse, it will also end the supply of the
synchronization signal to the synchronization connection 8. All other
reading devices 2.1, 2.3-2.n will then likewise end the prolonged
transmission of the interrogation transmission pulse. After the
synchronization connection 3 has thus been cleared, the first reading device
2.1, which functions as master, will upon expiry of the quiescent period,
take the initiative towards transmitting a new interrogation transmission
pulse. When the first reading device 2.1 starts the transmission of the new
interrogation transmission pulse, 1t will also feed a synchronization signal
to the synchronization connection 8. For the other reading devices 2.2 to
2.1, this is a sign that they are hikewise going to transmit a new
interrogation transmission pulse, synchronized with the interrogation
transmission pulse of the first reading device 2.1.

If a slave 2.2 detects an HDX transponder, it will prolong the period
that the antenna field is off from 3 ms to 20 ms (IS0 11875). It indicates
this to the other reading devices 2.1, 2.3 and 2.n by making its 'sync out’
output high before the regular 3 ms have elapsed. As a result, the master
9 1 and the other slaves 2.3-2.n witness a transition from high to low on
their 'sync in' input. For these reading devices, this is the sign that the

antenna field must remain off longer. After a fixed time of 4 ms, the slave
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2 9 makes its 'sync out' output low again, so that the synchronization
connection 8 is cleared-again. If the field has been off for 20 ms, the master
2 1 will make its 'sync out' output high again, and so the synchronization
connection low, in order that all slaves 2.2-2.n switch on the antenna field
again at that time. (See Fig. 6).

What holds in that case, therefore, is that the second reading device
9 9 of the other reading devices 2.2-2.n, if it receives a response from a
transponder 6 of the second type, and prolongs the second value
accordingly, feeds synchronization signals to the synchronization
connection 8, while all reading devices 2.1, 2.3-2.n other than the second
reading device, including the first reading device 2.1 which functions as
master, likewise transmit with a prolonged second value. More particularly,
it therefore holds in this example that the second reading device 2.2, if 1t
receives a response from a transponder 6 of the second type, delays the
transmission of a next transmission pulse and feeds a synchronization
signal to the synchronization connection 8, while the other reading devices
2.1, 2.3-2.n, including the first reading device 2.1 which functions as
master, in response to the synchronization signal of the second reading
device 2.2, likewise delay the transmission of the interrogation
transmission pulse. The first reading device 2.1 then generates, after delay,
a new interrogation transmission pulse. Further, the first reading device
2.1 then generates a synchronization signal which 1s fed to the
synchronization connection 8, so that all other reading devices 2.2-2.n,
including the second reading device 2.2, 1n response to the synchronization
signal of the first reading device, transmit a new interrogation transmission

pulse, synchronized with the first reading device.

Right after power-up, or failure (for whatever reason) of the master,
4 situation arises where there is no reading device that has the role of

master. The assumption of the master role occurs on a random basis: after

power-up, each reading device 2.1-2.n generates 1ts own random wait time.
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If for a period longer than 20 ms plus its own random wait time, a reading
device 2.1 has not detected a change of the synchronization connection from
high to low, the reading device 2.1 tries to become master by making 1ts
'sync out' output high and hence the synchronization connection 8 low. The
other reading devices 2.1-2.2, whose random wait time was longer, witness
the synchronization connection becoming low and maintain their slave role
from that moment.

To make sure that there cannot arise any conflict in that there are
several reading devices that want to assume the role of master, there 1s a
master check, that is, the master 2.1, after a fixed time after making its
'sync out' high, places a random master code on the 'sync out' output 9 (and
hence on the synchronization connection) and simultaneously reads 1ts
'sync in' input. If no other code has been placed on the synchronization
connection by another master 2.1, the master 2.1 will be able to read its own
code, unaffected, on that input. The master check is thus successful and its
master status is confirmed. If there are several masters, the different
master codes will (partly) overwrite each other and none of the reading
devices will be able to read in its own code unaffected, and the master check
has failed. The reading devices 2.1, 2.1 which have tried to become master
will generate a new random wait time and clear the synchronization
connection again (it becomes high again). The reading devices 2.2-21-1,

92 i+1-2.n which were slaves already, retain their random wait time. All
reading devices now try to become master again by being the first to make

the synchronization connection low and passing the master check

successfully.
The master code, in this example, is placed on the synchronization
connection in the form of a differential biphase code. The time duration of a

bit is 1 ms. As a result, every millisecond there 1s a flank transition from

high to low or vice versa.
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A slave does not synchronize with a master until it has detected a
positive pulse of 2 ms at a minimum on the synchronization connection.
Since the bit length is less than 2 ms, the synchronization of the slave with
the master is not disturbed by the master code. (See Fig. 7)

What holds, therefore, is that, 1n use, at the start-up of the system
or the failure of the first reading device 2.1, each reading device which has
not failed generates a random wait time and, upon expiry of this wait time
plus a predetermined wait time, feeds a synchronization signal to the
synchronization connection when it has not yet, through the
synchronization connection, received any synchronization signal from one
of the other reading devices, while these other reading devices, 1n response
to the received synchronization signal which has been generated by one of
the reading devices, are going to function as slaves, while the reading

device which transmits the synchronization signal is going to function as

master.

The ISO 11785 protocol prescribes that after each tenth period of

HDX reception (antenna field off), there comes a 'Fixed Pattern’ for the
purpose of the synchronization of a possible mobile reading device with a
stationary reader. This 'Fixed Pattern' consists of a fixed time of 50 ms
'‘antenna field on' for FDX-B reception and a fixed time of 20 ms 'antenna
field off for HDX reception. In the system according to the invention, ot
that 'Fixed Pattern', the 50 ms of FDX time is used by the master to do the
master check again. In that period of 50 ms 'antenna field on', due to the
master check, the slaves witness the status of the synchronization
connection changing instantly from low to high and recognize therein the
instruction that the 'Fixed Pattern'is to be followed.

If the master check fails, the masters are reduced to slaves again

and they will clear the synchronization connection (it becomes high again)

and generate a new random wait time. All reading devices (the slaves here
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use their old wait time) now get the chance again to become the new
master.

What holds, therefore, is that the reading device which 1s going to
function as master feeds a code to the synchronization connection, while all
reading devices try again to become master as has been described
hereinabove when the reading devices detect at least two mutually
interfering codes on the synchronization connection, and all reading devices
maintain their status of slave and master when no mutually interfering
codes are detected.

The invention is not limited in any way to the embodiments
outlined hereinbefore. Thus, the invention can also be used in reading
devices working according to a protocol other than the above-described
ISO 11785 protocol. It is also possible that a reading device, when
prolonging the first value, also prolongs the second value, and vice versa. It
is also possible that the first value 1s always prolonged by a fixed value.
The magnitude of this prolonged value can be, for instance, 100 ms. It 1s
also possible that the second value 1s prolonged to 20 ms at a maximum,
with a shorter prolongation being possible when the respective reading
device which receives the message from the second-type transponder
ostablishes that the message has come in. In that case, the reading device
can indicate in the manner outlined above that the quiescent period 1s over.
If the respective reading device 1s the master, it can generate a signal on
the synchronization connection 8 which causes all other reading devices to
proceed to transmit a new transmission pulse. When the respective reading
device is a slave, it can generate on the synchronization connection a signal
which causes the master, after reception of the sign, to generate 1n 1ts turn
a signal on the synchronization connection which causes all reading devices
including the reading device 2.1 to generate a new interrogation

transmission pulse in a synchronized manner. In this example, use 1s made

PCT/NL00/00553
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of a 'Wired-Nor' 10 circuit. It 1s also possible, however, to use other circuits
which offer the same functionality.

In this example:, the synchronization connection consists of a wire
connection. Other connections, such as glass fiber connection and wireless
connections can also be used.

In the examples, it has been discussed that the first value can be
prolonged to 100 ms at a maximum. Other values are also possible.
Moreover, a greater value than 100 ms can arise when the reading device
2.i, after a first reply has already been received from a first transponder of
the first type, for instance 20 ms, has later received a second reply from a
second transponder of the first type. At this second transponder, the total
st value can then be prolonged to a maximum value which is greater than
100 ms. Similarly, the quiescent period can be prolonged to a value greater
than 20 ms, for instance 10 ms, when after the reading device has received
a signal from a first transponder of the second type, it further receives a
signal from a second transponder of the second type.

Also, in a manner known per se, by means of the interrogation
transmission field, information can be written from a reading device to a
transponder (first or second type). To that end, the transponders can
comprise a writable memory for storing the received information. Such

variants are all understood to fall within the scope of the invention.
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CLAIMS:

1. A system comprising multiple reading devices which are arranged for
wireless readout of at least two different types of transponders, each reading
device being arranged for generating, in use, a time-repetitive electromagnetic
interrogation transmission pulse, while the pulse duration has a predetermined
first value (AT) and the quiescent period between two successive interrogation
transmission pulses has a predetermined second value (AR) when the reading
device does not receive a response from one of the transponders; the first value of
the reading device is prolonged when the reading device during the transmission
of an interrogation transmission pulse receives a response from at least one
transponder of a first type of the transponders; and the second value of the
reading device 1s prolonged when the reading device, in between the transmission
of two interrogation transmission pulses, receives a response from at least one
transponder of a second type of the transponders, characterized in that the
reading devices are connected with each other through a synchronization
connection, while, in use, a first reading device of the multiple reading devices
functions as master and feeds synchronization signals to the synchronization
connection, and other reading devices of the multiple reading devices function as
slaves and in response to the synchronization signals of the first reading device
on the synchronization connection synchronize the transmission of the
interrogation transmission pulses with the transmission of the interrogation
transmission pulses by the first reading device, while a second reading device of
the other reading devices, if it receives a response from at least one of a
transponder of the first type and a transponder of the second type and
correspondingly prolongs at least one of the first and second value, feeds
synchronization signals to the synchronization connection, while all reading
devices other than the second device, including the first reading device, likewise
transmit with at least one of a prolonged first and second value.

2. A system according to claim 1, characterized in that the second reading
device, if it receives a response from the transponder of the second type, delays

the transmission of a next interrogation transmission pulse and feeds a
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synchronization signal to the synchronization connection, while the other reading
devices, including the first reading device, in response to the synchronization
signal of the second reading device, likewise delay the transmission of

interrogation transmission pulses.

3. A system according to claim 2, characterized in that the first reading
device, after delay, generates a new interrogation transmission pulse and then
feeds a synchronization signal to the synchronization connection so that all other
reading devices, including the second reading device, in response to the
synchronization signal of the first reading device, transmit new interrogation

transmission pulses, synchronized with the first reading device.

4, A system according to claim 1, 2 or 3, characterized in that the second
reading device, if during the transmission of an interrogation transmission pulse
1t receives a response from the transponder of the first type, prolongs the
transmission of the interrogation transmission pulse and during the prolonged
transmission of the interrogation transmission pulse feeds a synchronization
signal to the synchronization connection, while all other reading devices,
including the first reading device, in response to the synchronization signal,
prolong the transmission of the interrogation transmission pulses, at least until
no synchronization signal is fed by the second reading device to the

synchronization connection anymore.

5. A system according to claim 4, characterized in that the first reading
device, after the second reading device no longer feeds a synchronization signal to
the synchronization connection, generates an interrogation field transmission
pulse and feeds a synchronization signal to the synchronization connection, in

response to which all other reading devices, including the second reading device,
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generate interrogation field transmission pulses, synchronized with the first

reading device.

6. A system according to any one of claims 1-5, characterized in that in use,
at the start-up of the system or in case of failure of the first reading device, each
reading device which has not failed generates a random wait time and upon
expiry of this wait time plus a predetermined wait time, feeds a synchronization
signal to the synchronization connection when it has not yet, via the
synchronization connection, received any synchronization signal from one of the
other reading devices, while these other reading devices, in response to the
received synchronization signal which has been generated by one of the reading
devices, are going to function as slaves, while the reading device which transmits

the synchronization signal is going to function as master.

7. A system according to claim 6, characterized in that the reading device
which is going to function as master feeds a code to the synchronization
connection, while all reading devices try again to become master as has been
described in claim 5 when the reading devices detect at least two mutually
interfering codes on the synchronization connection, and all reading devices
maintain their status of slave and master when no mutually interfering codes are

detected.

8. A system according to any one of claims 1-7, characterized in that each

reading device functions according to the ISO 11785 protocol.

9. A system according to any one of claims 1-8, characterized in that each
reading device comprises a Wired-NOR, the synchronization connection
consisting of a single wire connection via which all Wired-NOR's are connected

with each other.
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10. A system according to any one of claims 1-9, characterized in that the

magnitude of a prolongation of the first value is at most a predetermined

maximum value upon receipt of a response from one transponder of the first type.

11. A system according to any one of claims 1-10, characterized in that the
magnitude of a prolongation of the second value is a predetermined fixed value

upon receipt of a response from one transponder of the second type.

12. A system according to any one of claims 1-11, characterized in that the

transponders of the first type are full-duplex transponders.

13. A system according to any one of claims 1-12, characterized in that the

transponders of the second type are half-duplex transponders.

14. A system according to any one of claims 1-13, characterized in that each
reading device, when prolonging the first value, also prolongs the second value,

and vice versa.

15. A reading device of the system according to any one of claims 1-14.
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