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Description

The present invention relates to a reflecting type
transmitter and more particularly to a transmitter suit-
ably used in an identification system using micro-
waves.

A system for recognising an article or checking
people passing through a gate by receiving an electric
wave from a transmitter by using a recognition unit
(communicator) has been used in practice. A trans-
mitter used in such a system has a tag- or card-like
shape. A reflecting or active type transmitter is used
as the transmitter.

As disclosed in USP No 3895368 and the like, a
reflecting transmitter comprises an electric reflector
antenna in its main body, and sends back an electric
wave transmitted from a recognition unit by reflecting
it using the antenna.

An active type transmitter incorporates a data
generating circuit, a transmitting circuit for transmit-
fing data, and a receiving circuit for receiving an elec-
tric wave transmitted from a recognition unit, and can
transmit identification data in response to an electric
wave from the recognition unit. The recognition unit
recognises an article to which the transmitter is at-
tached or a possessor thereof on the basis of this
identification data.

The data generating circuit in the transmitter is
constituted by a one-chip IC including a memory clir-
cuit for generating an identification code. Various
types of recognition data are written in the memory
circuit depending on the purpose of the transmitter. If
permanent recognition data is to be used, the data is
written in advance when an IC is manufactured. in a
distribution management system such as a home de-
livery or air cargo system, however, data to be gener-
ated by a data generating circuit is changed every
time a transmitter is used. In this case, therefore, it is
required that a user of a transmitter can write arbitra-
ry data in the memory circuit by using a data program-
mer. :

A reflecting transmitter has a simple arrange-
ment, and hance can be made small in size and man-
ufactured at low cost. However, it cannot generate
data. For this reason, the reflecting transmitter can-
not be used when complex recognition is required as
in the distribution management system used for the
home delivery and air cargo systems,

In contrast to this, an active type transmitter can

" generate data. However, it requires transmitting and
receiving circuits, a power source for these circuits
and the like.

Furthermore, in order to update data written in
the memory circuit, external terminals for bit clock
output, data input, and the like must be formed on the
tag-like transmitter in advance.

When such a transmitter is used in a distribution
system, the external terminals may cause operational
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failure, and moreover, the cost is increased depend-
ing on the number of terminals when the data gener-
ating circuit is formed into an IC.

Document US-A-4,075,632 describes an interro-
gation and detection system, particularly for use with
livestock and it is upon this disclosure thatthe prior art
portion of claim 1 is based. It suggests possible ways
of dealing with the simultaneous use of two or more
reflecting transponders, but these tend to deal with
the tags individually rather than distinguish between
them as a group.

The present invention has been made in consid-
eration of the above problems, and has as its object
to overcome some or all of them.

According to the present invention, there is pro-
vided a data transfer system comprising:

an external interrogator device comprising:

a wave generator for generating an electric
wave and emitting the same from said interrogator
device externally, and

a comparator for receiving external reflections
of said electric wave emitted from said wave genera-
tor; and

a plurality of portable responder devices, each
comprising:

an antenna for reflecting said electric wave
emitted from said interrogator device,

a data generator for generating data from a
memory means within the responder device to be
sent from said responder device to said interragator
device, and

means for changing with time the impedance
of said antenna in accordance with said data gener-
ated by said data generator, whereby said electric
wave reflected by said antenna means is modulated
with said data generated by said data generating
means;

wherein said comparator receives electric
waves reflected by said antennae and compares the
same with said electric wave from said wave gener-
ator so that said data can be derived from a result of
the comparison; characterised in that

the interrogator device is operative to vary the
frequency J of said electric wave periodically as a
function of time t, the function being J=wotAmgt
where &, and Ang are constants;

and In that said comparator includes demodu-
lating means for discriminating between simultane-
ously received reflected waves modulated by individ-
ual ones of the responder devices according to re-
flected frequency.

Since data transmission is performed by utilising
the phenomenon that the reflection characteristics of
the antenna are changed in accordance with a
change in impedance thereof, recognition data can be
transmitted without using a transmitting circuit for
generating a camrier and a transmission power
source.
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Furthermore, in order to regenerate a bit clock at
the receliver side, the reflecting transmitter according
to the present invention may comprise a sync signal
generating circult for periodically outputting sync sig-
nnals from the antenna, a detecting circuit for detecting
a predetermined code signal supplied from the re-
ceiver side, and a switching circuit for switching the
memory from a read mode to a write mode. With this
arrangement, bit-synchronised data, which is sup-
plied immediately after the code signal, is written in
the memory as the transmission data.

Since a sync signal used for the regeneration of
an internal bit clock is introduced to the antenna, a
terminal for outputting a clock signal for bit synchron-
isation is not required.

In addition, the memory is switched from the read
mode to the write mode in response to the predeter-
mined code so that subsequently supplied data can
be sequentially written in the memory, thus eliminat-

ing a control terminal for switching the read/write

mode of the memory.

The invention will be further described by way of
non-limitative example with reference to the accom-
panying drawings, in which:-

Figure 1 is a block diagram showing a reflecting

type transmitter as part of an embodiment of the

present invention;

Figure 2 is a plan view of an ID tag device;

Figure 3 is a block diagram showing a data trans-

mitting/receiving system;

Figure 4 is a block diagram showing a reflecting

type transmitter as part of another embodiment

of the present invention;

Figure 5 is a block diagram showing a data gen-

erating circuit using a shift register;

Figure 6 is a block diagram showing a transmit-

ting/receiving system using a plurality of trans-

mitters;

Figure 7 is a block diagram showing a data trans-

mitter as part of still another embodiment of the

present invention;

Figures 8A and 8B are timing charts for explain-

ing areas of a memory circuit;

Figure 9 is a block diagram showing a modifica-

tion of the data transmitter;

Figure 10 is a plan view showing a modification

of the ID tag device; and

Figures 11A and 11B are timing charts for ex-

plaining a modification when a read mode is

switched to a write mode.

Figure 1 shows an arrangement of a reflecting
transmitter as part of an embodiment of the present
invention. This transmitter is designed as an ID (Iden-
tification) tag device. A tag 1 is made of, eg, synthetic
resin and has a thin tag-like shape. As shown in the
plan view of figure 2, a dipole antenna 4 printed on a
flexible board or the like is mounted on a surface of
the tag 1. An identification code generator 2 and a
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battery 3 as a power source for driving the generator
2 are embedded In the tag 1.

The identification code generator 2 is constituted
by a one-chip IC in which an oscillator 5, an address
counter 6, a memory 7, and an FET 8 are integrated,
and has very low power consumption.

The memory 7 is, for example, a programmable
ROM (PROM) in which data to be transmitted from
the ID tag device is written. More specifically, when
the ID tag device is used in, eg, a distribution system,
data of the type of goods, a receipt number, the
names of receiver and sender, a destination, and the
like are coded and written in the memory 7.

The positive and negative electrodes of the bat-
tery 3 are directly connected to terminals 2a and 2b
of the identification code generator 2, respectively,
so as to supply electric power to the generator 2. With
this arrangement, a data generating circuit 9 compris-
ing the osclllator 5, the address counter 6 and the
memory 7 is always operated, and clock signals ck
having a predetermined frequency are always sup-
plied from the oscillator 5 to the address counter 6.

The address counter 6 designates an address in
the memory 7, and data written at a designated ad-
dress is read out. Since the address counter 6 incre-
ments its count value every time the clock signal ck
is supplied, and designates the next address, data
written in the memory 7 are sequentially read out. The
readout data are supplied to the gate electrode of the
FET 8 as an identification code ID constituted by dig-
ital signals. Since the potential at the gate electrode
is changed to a high or low potential in accordance
with the contents (data) of the identification code ID,
the FET 8 is ON/OFF operated in accordance with the
identification code ID.

The source electrode of the FET 8 is grounded
while the drain electrode is connected to a terminal 2¢
of the generator 2. With this arrangement, the impe-
dance between the terminals 2b and 2c is changed
upon ON/OFF operation of the FET 8. The terminals
2b and 2c are connected to power supply points 4a
and 4b of the antenna 4.

As shown in a block diagram of fig 3, upon recep-
tion of a continuous transmission wave 11 in a micro-
wave range emitted from a communicator 10 which
serves as a recognition unit, a voltage is induced in
the dipole antenna 4, and hence a reception current
I flows. As a result, the received electric wave, ie, the
transmission wave 11 emitted from the communicator
10, is re-emitted from the dipole antenna 4 as a re-
flected wave 14. The communicator 10 receives the
reflected wave 14 by using a reception antenna 13
and demodulates k.

The impedance between terminals 2b and 2¢
(power supply points 4a and 4b) is changed in accor-
dance with the ON/OFF operation of the FET 8. When
the FET 8 is turned on, the impedance between the
power supply points 4a and 4b becomes a value, for
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example, 50 (Q), at which the dipole antenna 4 is
matched with the transmission wave 11 of 2.45 GHz.
When the FET 8 is turned off, the impedance be-
tween the power supply points 4a and 4b becomes,
for example, 100 (Q2), so that mismatching between
the wave 11 and the dipole antenna 4 occurs. The re-
flection characteristics of the dipole antenna 4 are
changed depending on whether matching is achleved
or not. Therefore, the phase or amplitude of the re-
flected wave 14 when matching is achieved differs
from that of the reflected wave 14 when mismatching

occurs. That is, the ID tag device phase-modulates or -

amplitude-modulates a received electric wave, le,
transmission wave 11 from the communicator 10 by
ON/OFF operating the FET 8 and supply the modu-
lated wave fo the communicator 10 by reflecting it.
Subsequently, in the communicator 10, the transmis-
sionwave 11 and the reflected wave 14 are comparsed
with each cther to perform phase or amplitude de-
modulation, thereby obtaining data.

As described above, since the matching state of
the dipole antenna corresponds to the ONJOFF state
of the FET 8, and the ON/OFF state thereof corre-
sponds to the identification code ID, the communica-
tor 10 can detect the identification code ID. Accord-
ingly, a carrier for transmitting the identification code
ID to the communicator 10 need not be generated in
the 1D tag device, and hence a transmitting circuit and
a power source for transmission are not required in
the ID tag device. In addition, since the reflected wave
14 is automatically generated upon reception of the
transmission wave 11 from the communicator 10, a
receiving circuit for transmitting the identification
code ID in response to the transmission wave 11 from
the communicator and a power source for signal re-
ception are not required.

Since only the identification code generator 2 in
the ID tag side consumes power, power consumption
is as low as, for example, 1uA. Therefore, the ID tag
device can be continuously operated for about one
year by using a button battery having a small capacity
of about 10 mA/h.

This ID tag device can be used in various fields
by changing data to be written in the memory 7. If, for
example, personal data is written, the ID tag device
can be used in a management system for people
passing through a gate. In this case, the tag 1 is pre-
ferably formed into a card-like shape.

Note that in place of the dipole antenna 4, another
antenna, eg, a microstrip antenna may be used.

Figure 4 is a circuit diagram showing the main
part of a reflecting transmitter as part of another em-
bodiment of the present invention. In this transmitter,
a series circuit consisting of a diode D and a capacitor
C, is connected between power supply points 4a and
4b of a dipole antenna 4, and the node of the dicde D
and the capacitor C, is connected fo a terminal 2a of
an identification code generator 2. The other terminal
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(supply power point 4b) of capacitor C, is connected
to a terminal 2b.

The transmission wave 11 from the communica-
tor 10 received by the dipole antenna 4 is doubled due
to the squaring characteristic of the diode D, and a
second order harmonic of the transmission wave 11
is re-emitted from the ID tag device as a reflected
wave 21. In this embodiment, a transmission pole an-
tenna 20 which resonates with the second-order har-
monic is arranged in the device, and power supply
points 20a and 20b are respectively connected to the
power supply points 4a and 4b of the dipole antenna
4. With this arrangement, the second-order harmonic
can be efficiently re-emitted.

On the other hand, the transmission wave 11
from the communicator 10 received by the dipole an-
tenna 4 is rectified by the diode D and charges the ca-
pagitor C4. As a result, a voltage is generated across
the capacitor C, as indicated by an arrow A, and this
vaoltage is applied to the identification code generator
2 through the terminals 2a and 2b. The voltage gen-
erated at the portion indicated by the arrow A varies
depending on an electric field intensity at a reception
point. In the normal state, the voltage ranges from
several mV to several V, and hence can be sufficient-
ly great as to operate the generator 2.

Figure 5 is a block diagram showing a data gen-
erating circuit 9. In this embodiment, data is stored in
a shift register 22 obtained by connecting a plurality
of series-connected flip-flops FF. This shift register
22 is designed to serve as a serial-input/output type
register so that data consisting of & stream of 0’s and
1's is output in units of bits from the last-stage flip-
flop FFn and is supplied to the terminal 2¢ (output ter-
minal) as the identification code ID. Outputs from the
last-stage flip-flop FFn are input to a first-stage flip-
flop FF1 again so as to cydlically generate data.

The identification code data ID supplied to the
terminal 2¢ is supplied to the anode of the diode D via
a capacitor C, and coil L. As aresuit, the diode D con-
nects or disconnects the power supply points 20a and
20b (4a and 4b) in accordance with the identification
code ID, so that the impedance of the transmission di-
pole antenna 20 is changed in accordance with the
identification code ID. Since a state (a phase, an am-
plitude, and the like) of the reflected wave 21 re-emit-
ted from the transmission antenna 20 is changed in
accordance with the identification code ID, the data
generated by the data generator 9 can be transmitted
recsiving and demodulating the reflected wave 21 in
the communicator 10.

The coil Ly is a high-frequency choke coil and
serves to prevent the reception wave 11 from flowing
to the terminal 2¢. In addition, a shunt capacitor C; is
connected between the node of the capacitor C, and
the coil L, and the ground so as to ground the data
output line to high-frequency signals, thereby pre-
venting the reception wave 11 from flowing to the ter-
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minal 2¢.

Figure 6 is a block diagram showing a system ac-
cording to the present invention capable of discrimin-
ating and identifying reflected waves from a plurality
of 1D tag devices. Since data transmission is per-
formed by utilising a reflected wave of an electric
wave transmitted from the communicator as descri-
bed above, if a plurality of ID tag devices are present
within an allowable response range of the communi-
cator, waves reflected from these 1D tag devices are
simultaneously supplied to the communicator, thus
causing radio interference.

In the embodiment shown in figure 6, a voltage
having a sawtooth waveform is applied to a voltage-
controlied oscillator (VCO) 26 so as to generate an
FM wave having a gradually changing frequencies of
wp + Amgt, and the generated FM wave is transmitted
from a transmission antenna 12, Assuming that the
time interval between when an FM transmission
wave 28 is received by each ID tag device and when
areflected wave 29 is returned to a reception antenna
13 of a communicator 31 is given as As, the reception
frequency at time t is given as mg + Aayg (t - At). The
reception transmission waves 29 and 28 are supplied
to a mixer 27 so as to obtain an output signal having
afrequency difference Amq.At corresponding to a dif-
ference between the waves 28 and 29, and supplies
this signal to a frequency demodulator 30. Since the
time interval At required for the wave to be reflected
and returned by each ID tag device is changed in ac-
cordance with a distance between the communicator
31 and the ID tag device, the frequency difference
corresponding to the distance between the communi-
cator 31 and each ID tag device can be obtained.
Therefore, even when a plurality of ID tag devices are
present, if the distances between the communicator
31 and the respective ID tags are different from each
other, simultaneously supplied reflected waves can
be separated by utilising the fact that the frequency
difference Awo-At varies in each reflected wave. Ac-
cordingly, an output demodulated from a refiected
wave from an ID tag device located at a specific pos-
ition (At is a predetermined value) can be obtained
from the demodulator 30 which demodulate a specific
frequency. When this output is, eg, phase-
demodulated, data transmitted from the ID tag device
can be regenerated.

Another device which can be used as part of a
further embodiment will be described below with ref-
erence to figure 7. Since the dipole antenna 104, bat-
tery 103, terminals 102a, 102b and 102¢ in data gen-
erating circuit 102, oscillator 105, and address coun-
ter 1086, all of which are arranged in an ID tag 101,
have the same functions as those described in the de-
vice shown in figure 1, a description thereof will be
omitted. The memory 107 in this ID tag device is al-
ways operated in a read mode, and recognition data
is supplied to the gate electrode of an FET 114
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through a gate circuit 113.

The memory 107 has a storage capacity of, eg,
several hundreds of bits. The first several tens of bits
of the memory 107 are used as an exclusive read
area (ROM) 1074, in which a frame sync signal 108
used for regeneration of a bit clock shown in figure 8A
is written. Accordingly, the area 107a constitutes a
sync signal generating cirouit.

A user area 107b (RAM) is arranged in a portion
other than the read area 107a. When the memory 107
is switched to a write mode, arbitrary data can be writ-
ten in the area 107b.

When data is to be written in the user area 107b,
ground and input/output terminals 123 and 125 ar-
ranged in a programmer 122 are respectively brought
into contact with the elements of the dipole antenna
104 at the ground and signal input sides so as to read
the frame sync signal 108 supplied to the dipole an-
tenna 104. The programmer 122 regenerates a bit
clock ck in the data generating circuit 102 from the
frame sync signal 108, and generates a data write bit
block synchronised with the bit clock ck.

When the data write bit clock is generated, a pre-
determined code signal SW is output from the in-
put/output terminal 125 as a signal for switching the
memory circuit 107 operated in a read mode R to a
write mode W at time t; immediately after the frame
sync signal 108 is transmitted, as shown in a timing
chart of figure 8B. This code signal SW may be a bit
clock having a predetermined frequency. The code
signal SW input from the dipole antenna 104 to the
data generating circuit 102 is supplied to one input ter-
minal of a coincidence detecting circuit 110 and the
memory 107 through a buffer amplifier 111.

The coincidence detecting circuit 110 comprises
an exclusive OR gate. The bit clock ck is supplied
from the oscillator 105 to the other input terminal of
coincidence detecting circuit 110. When identical sig-
nals are supplied to the two input terminals, a coingi-
dence detection signal is supplied to the set terminal
S of a flip-flop circuit 112. As a result, the flip-fiop cir-
cuit 112 is set, and the ievel of a control signal output -
from the output terminal Q thereof is inverted, so that
the memory 107 Is switched from the read mode R t
the write mode W at time t; in figure 8B. In addition,
this control signal is supplied to the gate circuit 113
through an inverter 115, so that the gate circuit 113 is -
turned off when the memory 107 is set in the write
mode. As a result, the FET 114 is turned off.

The data generating circuit 102 is operated inthe
write mode W in this manner, Therefore, if arbitrary
data of, eg, the type of goods, a receipt number, a re-
ceipt data and a destination are transmitted from the
programmer 122 upon transmission of the code sig-
nal SW, these data are sequentially written in the user
area 107b.

When writing in the user are 107b is completed,
the address designation count of the address counter
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106 is returned to an initial value. At this time, a reset
signal is output from the control output terminal Q of
the address counter 106 to the reset terminal R of the
flip-flop circuit 112 as a signal Search report for
switching the memory circuit 107 to the read mode R.
Since the flip-flop circuit 112 is reset, and the level of
a control signal output from the output terminal Q is
inverted, the memory 107 is switched to the read
mode R at time t; in figure 8B and the gate circuit 113
is turned on.

When the memory 107 is operated in the read
mode R, the data written in the user area 107b is read
following the frame sync signal 108 written in the read
area 107a. As described above, the read data is sup-
plied to the gate electrode of the FET 114 as an iden-
tification code ID, and is transmitted from the dipole
antenna 104.

Figure 9 is a block diagram showing a data trans-
mitter as part of still another embodiment of the pres-
ent invention. In this embodiment, an independent in-
put terminal 102d is arranged in a data generating cir-
cult 102, and an external input terminal 126 is ar-
ranged at an end portion of atag 101, as shown in the
plan view of an ID tag device of figure 10. These ter-
minals 102d and 128 are connected to each other.
When data is to be written in this data transmitter, a
frame sync signal 108 transmitted from a dipole an-
tenna 104 is received by a reception antenna 124
mounted on a programmer 122 so as to regenerate a
bit clock, and a data write bit clock of the programmer
122 is generated. Subsequently, a write terminal
122a of the programmer 122 is brought into contact
with the external input terminal 126 of the iD tag de-
vice. For example, this contact operation is per-
formed such that an insertion hole is formed in the
programmer 122, and the 1D tag device is inserted
into this insertion hole, thereby bringing the terminals
102d and 126 into contact with each other.

This embodiment further comprises a pattern
generator 130 for generating a code signal having a
predetermined bit pattern on the basis of a clock out-
put from a clock signal generator 105. A code signal
generated by this generator 130 is supplied fo the
other input terminal of the coincidence detecting cir-
cuit 110 as a comparison reference signal. Therefore,
when the memory 107 is fo be switched to the write
mode, a code signal having the same pattern as that
of the code signal generated by the generator 130 is
supplied from the programmer 122 as a switching sig-
nal SW for switching the memory 107 to the write
mode.

In this embodiment, since input and output signal
paths are separately arranged, an external signal can
be received while data written in the memory 107 is
output. The gate circuit 113 in figure 7 need not be ar-
ranged between the memory 107 and the FET 114.

In addition, since an external signal can be re-
ceived while data is output, a predetermined code sig-
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nal SW can be input while the frame sync signal 108
is read. Therefore, the memory 107 is switched to the
write mode W at time t; when transmission of the
frame sync signal 108 is completed.

A signal having the same bit pattern as that of the
frame sync signal 108 can be used as the predeter-
mined code signal. The comparison reference signal
having this bit pattern may be generated by the pat-
tern generator 130, or a signal written in the area
107a of the memory 107 may be used as the compar-
ison reference signal.

A sync signal circuit may be designed so as to
cause the pattern generator 130 to generate a bit pat-
tern for a frame synec signal and periodically output it
from the antenna 104. In this case, the frame sync
signal 108 need not be written in the memory 107 in
advance.

In addition, if a detecting circuit similar to the co-
incidence detecting circuit 110 is arranged, and its
output is supplied to the reset terminal R of the flip-
flop circuit 112, a signal Search report for switching
the memory circuit 107 to the read mode can be ex-
ternally input upon completion of a write operation.

As has been described above, according to the
present invention, the impedance of the antenna is
changed by transmission data so as to change the re-
fiection characteristics of the antenna so that the
transmission data can be carried by a reflected wave.
Therefore, a transmitting circuit which generates a
carrier for transmitting data and a transmission power
source are not required. Consequently, a small, low-
cost data transmitter which is operated by a very low
power can be manufactured with a simple circuit ar-
rangement.

In addition, when data to be transmitted is written
in the memory in the transmitter, a sync signal for bit
synchronisation is output by utilising an antenna for
data transmission. Therefore, bit-synchronised data
can be formed on the write data source side on the ba-~
sis of the sync signal. Consequently, an exclusive
output terminal for bit clock need nt be arranged in the
transmitter.

Furthermore, when write data is supplied from
the write data source subsequently after a predeter-
mined code is supplied, the memory is switched from
the read mode to the write mode upon discrimination
of the code signal, thereby writing the data in the
memory. Therefore, an exclusive write/read control
terminal need not be arranged in the transmitter.

According to the presentinvention, therefore, ter-
minals required for writing of transmission data in the
memory can be eliminated, and a highly reliable low-
cost data write type transmitter can be obtained.

Claims

1. Adata transfer system comprising:
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106 is returned to an initial value. At this time, a reset
signal is output from the control output terminal Q of
the address counter 106 to the reset terminal R of the
flip-flop circuit 112 as a signal Search report for
switching the memory circuit 107 to the read mode R.
Since the flip-flop circuit 112 is reset, and the level of
a control signal output from the output terminal Q is
inverted, the memory 107 is switched to the read
mode R at time t; in figure 8B and the gate circuit 113
is turned on.

When the memory 107 is operated in the read
mode R, the data written in the user area 107b is read
following the frame sync signal 108 written in the read
area 107a. As described above, the read data is sup-
plied to the gate electrode of the FET 114 as an iden-
tification code ID, and is transmitted from the dipole
antenna 104.

" Figure 9 is a block diagram showing a data trans-
mitter as part of still another embodiment of the pres-
ent invention. in this embodiment, an independent in-
put terminal 102d is arranged in a data generating cir-
cuit 102, and an external input terminal 126 is ar-
ranged at an end portion of a tag 101, as shown in the
plan view of an ID tag device of figure 10. These ter-
minals 102d and 126 are connected to each other.
When data is to be written in this data transmitter, a
frame sync signal 108 transmitted from a dipole an-
tenna 104 is received by a reception antenna 124
mounted on a programmer 122 so as to regenerate a
bit clock, and a data write bit clock of the programmer
122 is generated. Subsequently, a write terminal

122a of the programmer 122 is brought into contact

with the external input terminal 126 of the ID tag de-
vice. For example, this contact operation is per-
formed such that an insertion hole is formed in the
programmer 122, and the ID tag device Is inserted
into this insertion hole, thereby bringing the terminals
102d and 126 into contact with each other.

This embodiment further comprises a pattern
generator 130 for generating a code signal having a
predetermined bit pattern on the basis of a clock ouf-

put from a clock signal generator 105. A code signal -

generated by this generator 130 is supplied to the
other input terminal of the coincidence detecting cir-
cuit 110 as a comparison reference signal. Therefore,
when the memory 107 is to be switched to the write
mode, a code signal having the same pattern as that
of the code signal generated by the generator 130 is
supplied from the programmer 122 as a switching sig-
nal SW for switching the memory 107 to the write
mode.

In this embodiment, since input and output signal
paths are separately arranged, an external signal can
be received while data written in the memory 107 is
output. The gate circuit 113 in figure 7 need not be ar-
ranged between the memory 107 and the FET 114.

In addition, since an external signal can be re-
ceived while data is output, a predetermined code sig-
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nal SW can be input while the frame sync signal 108
is read. Therefore, the memory 107 is switched to the
write mode W at time t; when transmission of the
frame sync signal 108 is completed.

A signal having the same bit pattern as that of the
frame sync signal 108 can be used as the predeter-
mined code signal. The comparison reference signal
having this bit pattern may be generated by the pat-
tern generator 130, or a signal written in the area
107a of the memory 107 may be used as the compar-
ison reference signal.

A sync signal circuit may be designed so as to
cause the pattern generator 130 to generate a bit pat-
tern for a frame sync signal and periodically output it
from the antenna 104. In this case, the frame sync
signal 108 need not be written in the memory 107 in -
advance.

In addition, if a detecting cireuit similar to the co-
incidence detecting circuit 110 is arranged, and its
output is supplied to the reset terminal R of the flip-
flop. circuit 112, a signal Search report for switching
the memory circuit 107 to the read mode can be ex-
ternally input upon completion of a write operation.

As has been described above, according to the

. present invention, the impedance of the antenna is

changed by transmission data so as to change the re-
flection characteristics of the antenna so that the
transmission data can be carried by a reflected wave.
Therefore, a transmitting circuit which generates a
carrier for transmitting data and a transmission power
source are not required. Consaquently, a small, low-
cost data transmitter which is operated by a very low
power can be manufactured with a simple circuit ar-
rangement. _
In addition, when data to be transmitted is written
in the memory in the transmitter, a sync signal for bit
synchronisation is output by utilising an antenna for
data transmission. Therefore, bit-synchronised data
can be formed on the write data source side on the ba-
sls of the sync signal. Consequently, an exclusive
output terminal for bit clock need nt be arranged in the
transmitter. .
Furthermore, when write data is supplied from
the write data source subsequently after a predeter-
mined code is supplied, the memory is switched from
the read mode to the write mode upon discrimination
of the code signal, thereby writing the data in the
memory. Therefore, an’exclusive write/read control
terminal need not be arranged in the transmitter.
According to the present invention, therefore, ter-
minals required for writing of transmission data in the
memory can be eliminated, and a highly reliable low-
cost data write type transmitter can be obtained.

Claims

1. Adata transfer system comprising:

* [ L M s *
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an external interrogator device (10,31)
comprising:

awave generator(12,26) forgeneratingan
electric wave (11,28) and emitting the same from
said interrogator device (10,31) externally, and

a comparator (13,27,30) for recelving ex-
ternal reflections (14,29) of said electric wave
(11,28) emitted from said wave generator
(12,26); and

a plurality of portable responder devices,
each comprising:

an antenna (4a,4b) for reflecting said elec-
tric wave (11,28) emitted from said interrogator
device (10,21),

a data generator (9) for generating data
(iD) from a memory means (7,FF~FF,) within the
responder device to be sent from said responder
device to said interrogator device (10,31), and

means {8) for changing with time the impe-
dance of said antenna (4a,4b) in accordance with
said data (ID) generated by said data generator
(9), whereby said electric wave reflected by said
antenna means (4a,4b) is modulated with said
data generated by said data generating means
9

wherein said comparator (13,27,30) re-
ceives electric waves (14,29) reflected by said
antennae (4a,4b) and compares the same with
said electric wave (11,28) from said wave gener-
ator (26) so that said data (ID) can be derived
from a result of the comparison; characterised in
that

the interrogator device is operative to vary
the frequency J of said electric wave periodically
as a function of time t, the function being
J=ogtAmgt where @y and Amg are constants;

and in that said comparator includes de-
modulating means (30) for discriminating be-
tween simultaneously received reflected waves
modulated by individual ones of the responder
devices according to reflected frequency.

. Asystem according to claim 1, wherein said data

generator (9) comprises

reading means (5, 6} for reading said data
from said memory means and supplying the
same to said impedance changing means (8).

. Asystem according to claim 2, wherein said read-

ing means (5, 6) comprises

oscillating means (5) for generating a
clock signal and

address counter (6) means for receiving
said clock signal and for determining a read ad-
dress of said memory means.

. Asystem according to claim 1, 2 or 3 further com-

prising
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battery means (3) for supplying electric
power to said data generator (9).

. A system according to any one of the preceding

claims, wherein said impedance changing means
(8) comprises

switching means (8) having a control elec-
trode, a first main electrode and a second main
electrode, said control electrode being connect-
ed to said data generating means (9), said first
main electrode being connected to sald antenna
means (4a) and said second main electrode be-
ing connected to ground.

A system according to any one of the preceding
claims wherein said comparator (27, 30) is ar-
ranged to detect the frequency difference be-
tween said electric wave refiected by said anten-
na and the electric wave from said wave gener-
ator to detect the distance between said portable
devices and said interrogator device.

. Asystem according to any one of the preceding

claims wherein each portable device further com-
prises:

generating means (107a) for generating
synchronising data;

transmitting means (114, 104) for trans-
mitting said synchronising data to said external
devics,

receiving means (104) for receiving infor-
mation data supplied from said external device,

detecting means (110) for detecting con-
trol data supplied from said external device; and

controlling means (113) for controlling
read and write operations of said memory means
(107b);

wherein sald information data is supplied
in synchronism with said synchronising data and
is rewritten in said memory means (107b) when
a controlling signal from said controlling means is
detected and otherwise said information data is
read from said memory means (107b} and trans-
mitted to said external device through said trans-
mitting means.

. A system according to claim 7, wherein said

transmitting means (104) comprises said anten-
na means and said impedance changing means
(114), said impedance changing means being ar-
ranged to change the impedance of said antenna
according to said synchronising data and said in-
formation data stored in said memory means
(107b), whereby said electric wave reflected by
said antenna means is modulated with said syn-
chronising data and said information data.
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Patentanspriiche

3.

Dateniibertragungssystem, mit:
einem externen Abfragegerét (10, 31), mit:
einem Woellengenerator (12, 26) zur Er-
zeugung einer elektrischen Welle (11, 28) und ih-
rer Aussendung von dem Abfragegerit (10, 31)
von auflen, und

einem Komparator (13, 27, 30) zum Emp-

fang externer Reflexionen (14, 29) der elektri-
schen Welle (11, 28), die vom Wellengenerator
(12, 26) ausgesandt wird; und

mehreren tragbaren Antwortsendegeréten,
die jeweils aufweisen:

eine Antenne (4a, 4b) zur Reflektierung
der elektrischen Welle (11, 28), die vom Abfrage-
gerét (10, 21) ausgesandt wird;

einen Datengenerator (8) zur Erzeugung
von Daten (ID) aus einem Speicher (7, FF;-FF,)
innerhalb des Antwortsendegerdts, die vom
Antwortsendegeréit zum Abfragegerét (10, 31)
gesendet werden sollen, und

eine Einrichtung (8) zum Andern der Impe-
danz der Antenne (4a, 4b) mit der Zeit in Abhén-
gigkeit von den Daten (ID), die durch den Daten-
generator (9) erzeugt werden, wodurch dis elek-
trische Welle, die durch die Antenne (4a, 4b) re-
flektiert wird, mit den Daten moduliert wird, die
durch die Datenerzeugungseinrichtung (9) er-
zeugt werden;

wobei der Komparator (13, 27, 30) durch
die Antennen reflektierte Wellen (14, 29) emp-
fangt und diese mit der elektrischen Welle (11,
28) vom Wellengenerator (26) vergleicht, so dai
die Daten (ID) aus dem Vergleichsergebnis her-
geleitet werden kdénnen, dadurch gekennzeich-
net, da

das Abfragegerit die Frequenz J der elek-
trischen Welle periodisch als eine Funktion der
Zelt t veréindern kann, wobei die Funktion J = &y,
+ Awgt ist, wobei g, und Aeg Konstanten sind;

und daf® der Komparator eine Demodula-
tionseinrichtung (30) zur Unterscheidung zwi-
schen gleichzeitig empfangenen reflektierten
Wellen aufweist, die durch individuelle
Antwortsendegerdite gemaR der refiektierten
Frequenz moduliert wurden.

System nach Anspruch 1, wobei der Datengene-
rator (9) aufweist:

eine Leseeinrichtung (5, 6) zum Lesen der
Daten aus dem Speicher und Liefern dieser Da-
ten zur Impedanzénderungseinrichtung (8).

System nach Anspruch 2, wobei die Leseeinrich-
tung (5, 6) aufweist:

einen Oszillator (5) zur Erzeugung eines
Takisignals, und
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einen Adrefizdhler (6) zum Empfang des
Taktsignals und zur Bestimmung einer Lese-
adresse des Speichers.

System nach Anspruch 1, 2 oder 3, das auBer-
dem aufweist:

eine Batterie (3) zum Liefern einer elektri-
schen Leistung zum Datengenerator (9).

System nach einem dervorhergehenden Ansprii-
che, wobei die Impedanzénderungseinrichtung
(8) aufweist:

eine Schailtungseinrichtung (8) mit einer
Steuerelektrode, einer ersten Hauptelektrode
und einer zweiten Hauptelektrode, wobei die
Steuerelektrode mit der Datenerzeugungsein-
richtung (9) verbunden ist, wobei die erste Haupt-
elektrode mit der Antenne (4a) und die zweite
Hauptelektrode mit Erde verbunden Ist.

System nach einem dervorhergehenden Anspri-

che, wobel der Komparator (27, 30) den Fre-

quenzunterschied zwischen der elektrischen
Welle, die von der Antenne refiektiert wird, und
der elektrischen Welle vom Wellengenerator er-
mitteln kann, um den Abstand zwischen den trag-
baren Gerédten und dem Abfragegerét zu emit-
teln.

. System nach einem dervorhergehenden Anspri-

che, wobei jedes tragbare Geréit auRerdem auf-
weist: :

eine Erzeugungseinrichtung (107a) zur
Erzeugung von Synchronisationsdaten;

eine Ubertragungseinrichtung (114, 104)
zur Obertragung der Synchronisationsdaten zum
externen Gerét;

eine Empfangseinrichtung (104) zum
Empfang von Informationsdaten, die von dem ex-
ternen Gerét geliefert werden;

eine Ermittlungseinrichtung (110) zur Er-
mittlung von Steuerdaten, die von dem externen
Geriit geliefert wurden; und

eine Steuereinrichtung (113) zur Steue-
rung von Lese- und Schreiboperationen des
Speichers (107b);

waobei die Informationsdaten synchron mit
den Synchronisationsdaten geliefert werden und
in den Speicher (107b) wieder eingeschrieben
werden, wenn ein Steuersignal von der Steuer-
einrichtung ermittelt wird, und wobei sonst die In-
formationsdaten aus dem Speicher (107b) gele-
sen und zum externen Gerit {Iber die Ubertra-
gungseinrichtung Gbertragen werden.

System nach Anspruch 7, wobei die Ubertra-

gungseinrichtung (104) eine Antenne und eine
Impedanzénderungseinrichtung (114) aufweist,
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wobei die Impedanzéinderungseinrichtung die
impedanz der Antenne in Abhgngigkeit von den
Synchronisationsdaten und die Informationsda-
ten, die im Speicher (107b) gespeichert sind, &n-
dern kann, wodurch die elektrische Welle, die
von der Antenne reflektiert wird, mitden Synchro-
nisationsdaten und den Informationsdaten modu-
liert wird.

Revendications

1. Systéme de transfert de données comprenant ;

un dispositif d'interrogateur externe (10,
31) comprenant :

un générateur d'onde (12, 26) pour géné-
rer une onde électrique (11, 28) et pour émettre
celle-ci depuis ledit dispositif d'interrogateur (10,
31) de fagon externe ; et

un comparateur (13, 27, 30) pour recevoir
des réflexions externes (14, 29) de ladite onde
Slectrique (11, 28) émise depuis ledit générateur
d'onde (12, 26) ; et

une pluralité de dispositifs de répondeur
portables, chacun comprenant :

une antenne (4a, 4b) pour réfléchir ladite
onde électrique (11, 28) émise depuis ledit dispo-
sitif d"interrogateur (10, 21) ;

un générateur de données (9) pour géné-
rer des données (ID) depuis un moyen de mémoi-
re (7, FF, - FF,)) dans le dispositif de répondeur
pour qu'elles solent envoyées depuis ledit dispo-
sitif de répondeur sur ledit dispositif d’interroga-
teur (10, 31) ; et

un moyen (8) pour modifier en fonction du
temps lI'impédance de ladite antenne (4a, 4b)
conformément auxdites données (ID) générées
par ledit générateur de données (9) de telle sorte
que ladite onde électrique réfléchie par ledit
moyen d’antenne (4a, 4b) soit modulée avec les-
dites données générées par ledit moyen de géné-
ration de données (9),

dans leque! ledit comparateur (13, 27, 30)
regoit des ondes électriques (14, 29) réfléchies
parladite antenne (4a, 4b) etles compare a ladite
onde électrique (11, 28) provenant dudit généra-
teur d’onde (26) de telle sorte que lesdites don-
nées (ID) puissent 8tre dérivées d'un résultat de
la comparaison,

caractérisé en ce que :

le dispositif d'interrogateur fonctionne
pour faire varier la fréquence J de ladite onde
électrique périodiquement en fonction du temps
t, la fonction étant J = mo+Angt 0l g 6t Awg SONt
des constantes ; st en ce que _

ledit comparateur inclut un moyen de dé-
modulation (30) pour réaliser une discrimination
entre des ondes réfléchies regues simultané-
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ment qui sont modulées par certains individuels
des dispositifs de répondeur conformément a
une fréquence réfléchie.

Systéme selon la revendication 1, dans lequel le-
dit générateur de données (9) comprend :

un moyen de lecture (5, 6) pour lire lesdi-
tes données dans ledit moyen de mémoire et pour
les appliquer sur ledit moyen de modification
d'impédance (8).

Systéme selon la revendication 2, dans lequel le-
dit moyen de lecture (5, 6) comprend :

un moyen d'oscillation (5) pour générer un
signal d’horloge ; et

un moyen de compteur d’adresse (6) pour
recevoir ledit signal d’horloge et pour déterminer
une adresse de lecture dudit moyen de mémoire.

Systéme sslon la revendication 1, 2 ou 3,
comprenant en outre :

un moyen de pile (3) pour appliquer de
I'énergie électrique audit générateur de données

(@).

Systéme selon 'une quelconque des revendica-
tions précédentss, dans lequel ledit moyen de
modification d'impédance (8) comprend :

un moyen de commutation (8) comportant
une électrode de commande, une premidre élec-
trode principale et une seconde électrode princi-
pale, ladite électrode de commande étant
connectée audit moyen de génération de don-
nées (9), ladite premiére électrade principale
étant connectée audit moyen d’antenne (4a) etla-
dite seconde électrode principale étant connec-
tée a la masse.

Systame selon I'une quelconque des revendica-
tions précédentes, dans lequel ledit comparateur
{27, 30) est agencé pour détecter la différence de
fréquence entre fadite onde électrique réfléchie
par ladite antenne et F'onde électrique provenant
dudit générateur d’onde pour détecter la distance
entre lesdits dispositifs portables et ledit disposi-
tif d'interrogateur.

Systéme selon l'une quelconque des revendica-
tions précédentes, dans lequel chaque dispositif
portable comprend en outre :

un moyen de génération (107a) pour gé-
nérer des données de synchronisation ;

un moyen d'émission (114, 104) pour
émettre lesdites données de synchronisation sur
ledit dispositif externe ;

un moyen de réception (104) pour recevoir
des données d'information appliquées depuis le-
dit dispositif externe ;
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un moyen de détection (110) pour détecter
des données de commande appliquées depuis
ledit dispositif externe ; et

un moyen de commande (113) pour
commander des opérations de lecture et d'écritu-
re dudit moyen de mémoire (107b),

dans lequel lesdites données d'informa-
tion sont appliquées en synchronisation avec les-
dites données de synchronisation et sont ré-écri-
tes dans ledit moyen de mémoire (107b) lors-
qu'un signal de commande provenant dudit
moyen de commande est détecté et sinon, lesdi-
tes données d’information sont lues dans ledit
moyen de mémoire (107b) et sont émises surledit
dispositif externe par 'intermédiaire dudit moyen
d'émission.

Systdme selon la revendication 7, dans lequel le-
dit moyen d'émission (104) comprend ledit
moyen d’antenne et ledit moyen de modification
d’'impédance (114), ledit moyen de modification
d’'impédance étant agencé pour modifier I'impé-
dance de ladite antenne conformément auxdites
données de synchronisation et auxdites données
d'information stockées dans ledit moyen de mé-
moire (107b) de telle sorte que ladite onde élec-
trique réfléchie par ledit moyen d’antenne soit
modulée avec lesdites données de synchronisa-
tion et avec lesdites données d'information.
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