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Description failure, and moreover, the cost Is increased depend-
Ing on the number of terminals when the data gener-

The present invention relates to a reflecting type ating circuit Is formed into an IC. 

~. 
transmitter and more particularly to a transmitter suit- Document US-A-4,075,632 describes an lnterro-
ably used in an Identification system using micro- 5 gation and detection system, particularly for use with 
waves. livestock and it is upon this disclosure thatthe prior art 

A system for recognising an article or checking portion ofclalm 1 is based. ltsuggests possible ways 
people passing through a gate by receiving an electric of dealing with the simultaneous use of two or more 
wave from a transmitter by using a recognition unit reflecting transponders, but these tend to deal with 
(communicator) has been used In practice. A tran• 10 the tags individually rather than distinguish between 
mitter used in such a system has a tag- or card-like them as a group. 
shape. A reflecting or active type transmitter is used The present invention has been made in consid-
as the transmitter. eration of the above problems, and has as its object 

As disclosed in USP No 3895368 and the like, a to overcome some or all of them. 
reflecting transmitter comprises an electric reflector 15 According to the present invention, there is pro-
antenna in Its main body, and sends back an electric vided a data transfer system comprising: 
wave transmitted from a recognition unit by reflecting an external interrogator device comprising: 
it using the antenna. a wave generator for generating an electric 

An active type transmitter incorporates a data wave and emitting the same from said interrogator 
generating circuit, a transmitting circuit for transmit- 20 device externally, and 

v ting data, and a receiving circuit for receiving an elec- a comparator for receiving external reflections 
tric wave transmitted from a recognition unit, and can of said electric wave emitted from said wave genera-
transmit identification data in response to an electric tor; and 
wave from the recognition unit. The recognition unit a plurality of portable responder devices, each 
recognises an article to which the transmitter is at- 25 comprising: 
tached or a possessor thereof on the basis of this an antenna for reflecting said electric wave 
identification data. emitted from said Interrogator device, 

The data generating circuit in the transmitter Is a data generator for generating data from a 
constituted by a one-chip IC including a memory cir- memory means within the responder device to be 
cuit for generating an identification code. Various 30 sent from said responder device to said interrogator 
types of recognition data are written in the memory device, and 
circuit depending on the purpose of the transmitter. If means for changing with time the impedance 
permanent recognition data is to be used, the data is of said antenna In accordance with said data gener-
written in advance when an IC is manufactured. In a ated by said data generator, whereby said electric 
distribution management system such as a home de- 35 wave reflected by said antenna means is modulated 
livery or air cargo system, however, data to be gener- with said data generated by said data generating 
ated by a data generating circuit is changed every means; 
time a transmitter is used. In this case, therefore, it is wherein said comparator receives electric 

I 
required that a user of a transmitter can write arbitra- waves reflected by said antennae and compares the 

v ry data in the memory circuit by using a data program- 40 same with said electric wave from said wave gener-
mer. ator so that said data can be derived from a result of 

A reflecting transmitter has a simple arrange- the comparison; characterised in that 
ment, and hance can be made small in size and man- the interrogator device Is operative to vary the 
ufactured at low cost However, it cannot generate frequency J of said electric wave periodically as a 
data. For this reason, the reflecting transmitter can- 45 function of time !· the function being J=coo+Ae>0t 
not be used when complex recognition is required as where O>o and AO>() are constants; 
In the distribution management system used for the and In that said comparator includes demodu-
home delivery and air cargo systems. lating means for dlsaimlnatlng between simultane-

In contrast to this, an active type transmitter can ously reeeived reflected waves modulated by indlvid-
generate data. However, it requires transmitting and 50 ual ones of the responder devices according to re-
receiving circuits, a power source for these circuits fleeted frequency. 
and the like. Since data transmission is performed by utilising 

Furthermore, in order to update data written In the phenomenon that the reflection characteristics of 
the memory circuit, external terminals for bit clock the antenna are changed in accordance with a 
output, data input, and the like must be formed on the 55 change in Impedance thereof, recognition data can be 
tag-like transmitter in advance. transmitted without using a transmitting circuit for 

When such a transmitter Is used in a distribution generating a carrier and a transmission power 
system, the external terminals may cause operational source. 
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Furthermore, in order to regenerate a bit clock at battery 3 as a power source for driving the generator 

the receiver side, the reflecting transmitter according 2 are embedded In the tag 1. 
to the present invention may comprise a sync signal The identification code generator 2 is constituted 

., generating circuit for perlodlcally outputting sync sig- by a one-chip IC In which an oscillator 5, an address 
~ nals from the antenna, a detecting circuit for detecting 5 counter 6, a memory 7, and an FET 8 are integrated, 

a predetermined code signal supplied from the re- and has very low power consumption. 

celver side, and a switching circuit for switching the The memory 7 is, for example, a programmable 

memory from a read mode to a write mode. With this ROM (PROM) in which data to be transmitted from 

arrangement, bit-synchronised data, which Is sup- the ID tag device is written. More speclflcally, when 

piled immediately after the code signal, is written in 10 the ID tag device Is used in, eg, a distribution system, 

the memory as the transmission data. data of the type of goods, a receipt number, the 

Since a sync signal used for the regeneration of names of receiver and sender, a destination, and the 

an internal bit clock is introduced to the antenna, a like are coded and written in the memory 7. 

terminal for outputting a clock signal for bit synchron- The positive and negative electrodes of the bat-

isation is not required. 15 tery 3 are directly connected to terminals 2a and 2b 

In addition, the memory is switched fromthe read of the Identification code generator 2, respectively, 

mode to the write mode In response to the predeter- so as to supply electric power to the generator2. With 

mined code so that subsequently supplied data can this arrangement, a data generating circuit 9 comprls-

be sequentially written In the memory, thus ellmlnat- Ing the oscillator 5, the address counter 6 and the 

Ing a control terminal for switching the read/write 20 memory 7 is always operated, and clock signals ck 

v mode of the memory. having a predetermined frequency are always sup-

The invention wlll be further described by way of plied from the oscillator 5 to the address counter 6. 

non-limitative example with reference to the accom- The address counter 6 designates an address in 

panylng drawings, in which:- the memory 7, and data written at a designated ad-

Figure 1 is a block diagram showing a reflecting 25 dress is read out Since the address counter 6 incre-

type transmitter as part of an embodiment of the ments its count value every time the clock signal ck 

present Invention; Is supplied, and designates the next address, data 

Figure 2 is a plan view of an ID tag device; written in the memory 7 are sequentially read out The 

Figure 3 is a block diagram showing a data trans- readout data are supplied to the gate electrode of the 

mitting/receiving system; 30 FET 8 as an Identification code ID constituted by dig-

Figure 4 Is a block diagram showing a reflecting Ital signals. Since the potential at the gate electrode 

type transmitter as part of another embodiment is changed to a high or low potential in accordance 

of the present invention; with the contents (data) of the Identification code ID, 

Figure 5 is a block diagram showing a data gen- the FET 8 is ON/OFF operated In accordance with the 

eratlng circuit using a shift register; 35 Identification code ID. 
Figure 6 is a block diagram showing a transmit- The soui"ce electrode of the FET 8 is grounded 

ting/receiving system using a plurality of trans- while the drain electrode is connected to a terminal 2c 

mitters; of the generator 2. With this arrangement, the impe-

v Figure 7 is a block diagram showing a data trans- dance between the terminals 2b and 2c is changed 

mitter as part of still another embodiment of the 40 upon ON/OFF operation of the FET 8. The terminals 
present invention; 2b and 2c are connected to power supply points 4a 

Figures 8A and 88 are timing charts for explain- and 4b of the antenna 4. 
ing areas of a memory circuit; As shown in a block diagram of fig 3, upon recep-

Figure 9 is a block diagram showing a modifies- tion of a continuous transmission wave 11 in a micro-

tlon of the data transmitter; 45 wave range emitted from a communicator 10 which 

Figure 10 is a plan view showing a modification serves as a recognition unit, a voltage is induced in 

of the ID tag device; and the dipole antenna 4, and hence a reception current 

Figures 11A and 118 are timing charts for ex- I flows. As a result, the received electric wave, le, the 

plaining a modification when a read mode Is transmission wave 11 emitted from the communicator 

switched to a write mode. 50 10, is re-emitted from the dipole antenna 4 as a re-

Figure 1 shows an arrangement of a reflecting fleeted wave 14. The communicator 1 O receives the 

transmitter as part of an embodiment of the. present reflected wave 14 by using a reception antenna 13 

invention. This transmitter is designed as an ID (Iden- and demodulates it 
tification) tag device. A tag 1 is made of, eg, synthetic The impedance between terminals 2b and 2c 

resin and has a thin tag-like shape. As shown In the 55 (power supply points 4a and 4b) is changed in accor-

plan view of figure 2, a dipole antenna 4 printed on a dance with the ON/OFF operation of the FET 8. When 

flexible board or the like is mounted on a surface of the FET 8 is turned on, the impedance between the 

the tag 1. An identification code generator 2 and a power supply points 4a and 4b becomes a value, for 
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example, 50 ('2), 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 ('2), so that mismatching between 5 

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 achieved 
or not Therefore, the phase or amplitude of the re-
flected wave 14 when matching is achieved differs 10 

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- 15 

lated wave to the communicator 10 by reflecting it. 
Subsequently, in the communicator 1 o; the transmis-
sion wave 11 and the reflected wave 14 are compared 
with each other to perform phase or amplitude de-
modulation, thereby obtaining data. 20 

As described above, since the matching state of 
the dipole antenna corresponds to the ON/OFF 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- 25 

ingly, a carrier for transmitting the identification code 
ID to the communicator 10 need not be generated in 
the ID 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 30 

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- 35 
caption 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, 1 µA. Therefore, the ID tag 
device can be continuously operated for about one 40 

year by using a button battery having a small capacity 
of about 1 O rnA/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 45 
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. so 

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 
C1 is connected between power supply points 4a and 55 

4b of a dipole antenna 4, and the node of the diode D 
and the capacitor C1 is connected to a terminal 2a of 
an identification code generator 2. The other terminal 

4 

(supply power point 4b) of capacitor C1 is connected 
to a terminal 2b. 

The transmission wave 11 from the communica­
tor 10 received by the dipole antenna 4 ls 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
pacitor C1• As a result, a voltage Is generated across 
the capacitor C1 as Indicated by an arrow A, and this 
voltage 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 a stream of O's and 
1 's is output In units of bits from the last-stage flip­
flop FFn and is supplied to the terminal 2c (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 cyclically generate data. 

The Identification code data ID supplied to the 
terminal 2c Is supplied to the anode of the diode D via 
a capacltorC2 and coil L1• As a result, the diode D con­
nects or disconnects the power supply points 20aand 
20b (4a and 4b) in accordance with the identification 
code ID, so thatthe 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) ofthe 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 
receiving and demodulating the reflected wave 21 in 
the communicator 10. 

The coil L1 is a high-frequency choke coll and 
serves to prevent the reception wave 11 from flowing 
to the terminal 2c. In addition, a shunt capacitor C3 is 
connected between the node of the capacitor C:i and 
the coil L1 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 2c. 
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 ID 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 ID tag devices are 
simultaneously supplied to the communicator, thus 
causing radio interference. 

In the embodiment shown in figure 8, a voltage 
having a sawtooth waveform is applied to a voltage­
controlled oscillator (VCO) 26 so as to generate an 
FM wave having a gradually changing frequencies of 
mo+ Ao>ot, 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 
a reflected wave 29 is returned to a reception antenna 
13 of a communicator 31 is given as A-r, the reception 
frequency at time ! is given as mo + Ao>o (t - A-i). The 
reception transmission waves 29 and 28 are supplied 
to a mixer 27 so as to obtain an output signal having 
a frequency difference Amo.A-r corresponding to a dif­
ference between the waves 28 and 29, and supplies 
this signal to a frequency demodulator 30. Since the 
time interval A-r 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 dlfferentfrom each 
other, simultaneously supplied reflected waves can 
be separated by utilising the fact that the frequency 
difference A<DO·A-r varies in each reflected wave. Ac­
cordingly, an output demodulated from a reflected 
wave from an ID tag device located at a specific pos­
ition (A-r 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 102c In data gen­
erating clrouit 102, oscillator 105, and address coun­
ter 106, 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) 107a, 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 circuit. 

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 t1 immediately after the frame 
sync signal 108 ls transmitted, as shown in a timing 
chart of figure 88. 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 coinci­
dence detection signal is supplied to the set terminal 
S of a flip-flop circuit 112. As a result, the flip-flop cir­
cuit 112 is set, and the level of a control signal output 
from the output terminal Q thereof is Inverted, so that 
the memory 107 ls switched from the read mode Rt 
the write mode W at time ~ in figure 88. In addition, 
this control signal is supplied to the gate ciroult 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 In the 
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 nal SW can be input while the frame sync signal 108 
signal Is output from the control output terminal Q of is read. Therefore, the memory 107 is switched to the 
the address counter 106 to the reset terminal R of the write mode W at time ti when transmission of the 

v flip-flop circuit 112 as a signal Search report for frame sync signal 108 is completed. 
switching the memory circuit 107 to the read mode R. 5 A signal having the same bit pattern as that of the 
Since the flip-flop circuit 112 is reset, and the level of frame sync signal 108 can be used as the predeter-
a control signal output from the output terminal Q iS mined code signal. The comparison reference signal 
inverted, the memory 107 is switched to the read having this bit pattern may be generated by the pat-
mode Rat time ts in figure 88 and the gate circuit 113 tern generator 130, or a signal written in the area 
is turned on. 10 107a of the memory 107 may be used as the compar-

When the memory 107 is operated in the read Ison reference signal. 
mode R, the data written In the user area 107b is read A sync signal circuit may be designed so as to 
following the frame sync signal 108 written In the read cause the pattern generator 130 to generate a bit pat-
area 107a. As described above, the read data Is sup- tern for a frame sync signal and periodically output It 
plied to the gate electrode ·of the FET 114 as an Iden- 15 from the antenna 104. In this case, the frame sync 
tificatlon code ID, and Is transmitted from the dipole signal 108 need not be written in the memory 107 in 
antenna 104. advance. 

Figure 9 is a block diagram showing a data trans- In addition, if a detecting circuit similar to the co-
mltter as part of still another embodiment of the pres- incidence detecting circuit 110 is arranged, and its 
ent Invention. In this embodiment, an independent In- 20 output is supplied to the reset terminal R of the flip-

\..._,,· put terminal 102d Is arranged in a data generating cir- flop circuit 112, a signal Search report for switching 
cult 102, and an external Input terminal 126 is ar- the memory circuit 107 to the read mode can be ex-
ranged at an end portion of a tag 101, as shown In the ternally Input upon completion of a write operation. 
plan view of an ID tag device of figure 10. These ter- As has been described above, according to the 
minals 102d and 126 are connected to each other. 25 present Invention, the impedance of the antenna is 
When data is to be written In this data transmitter, a changed by transmission data so as to change the re-
frame sync signal 108 transmitted from a dipole an- flectlon characteristics of the antenna so that the 
tenna 104 is received by a reception antenna 124 transmission data can be carried by a reflected wave. 
mounted on a programmer 122 so as to regenerate a Therefore, a transmitting circuit which generates a 
bit clock, and a data write bit clock of the programmer 30 carrier for transmitting data and a transmission power 
122 is generated. Subsequently, a write terminal source are not required. Consequently, a small, low-
122a of the programmer 122 is brought into contact cost data transmitter which is operated by a very low 
with the external input terminal 126 of the ID tag de- power can be manufactured with a simple circuit ar-
vice. For example, this contact operation is per- rangement. 
formed such that an insertion hole is formed in the 35 In addition, when data to be transmitted Is written 
programmer 122, and the ID tag device is inserted In the memory in the transmitter, a sync signal for bit 
into this insertion hole, thereby bringing the terminals synchronisation is output by utilising an antenna for 
102d and 126 into contact with each other. data transmission. Therefore, bit-synchronised data 

This embodiment further comprises a pattern can be formed on the write data source side on the ba-
\..__;· generator 130 for generating a code signal having a 40 sis of the sync signal. Consequently, an exclusive 

predetermined bit pattern on the basis of a clock out- output terminal for bit clock need nt be arranged In the 
put from a clock signal generator 105. A code signal transmitter. 
generated by this generator 130 is supplied to the Furthermore, when write data is supplied from 
other Input terminal of the coincidence detecting cir- the write data source subsequently after a· predeter-
cult 110 as a comparison reference sig~al. TherefOre, 45 mined code is supplied, the memory Is switched from 
when the memory 107 is to be switched to the write the read mode to the write mode upon discrimination 
mode, a code signal having the same pattern as that of the code signal, thereby writing the data in the 
of the code signal generated by the generator 130 is memory. Therefore, an exclusive write/read control 
supplied from the programmer 122 as a switching sig- terminal need not be arranged in the transmitter. 
nal SW for switching the memory 107 to the write 50 According to the present Invention, therefore, ter-
mode. minals required for writing of transmission data in the 

In this embodiment, since inputand output signal memory can be eliminated, and a highly reliable low-
paths are separately arranged, an external signal can cost data write type transmitter can be obtained. 
be received while data written in the memory 107 ls 
output. The gate circuit 113 in figure 7 need not bear- 55 

ranged between the memory 107 and the FET 114. Cl alms 
In addition, since an external signal can be re-

ceived while data Is output, a predetermined code sig- 1. A data transfer system comprising: 
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106 ls 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. s 
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 Rat time ta in figure 88 and the gate circuit 113 
is turned on. 10 

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 tothe gate electrode of the FET 114as an Iden- 1s 
tiflcatlon 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- 20 

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. 25 

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 30 

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 35 

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 40 

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 to the 
other input terminal Of the coincidence detecting cir-
cuit 110 as a comparison reference signal. Therefore, 45 

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 so 
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 ls 
output. The gate circuit 113 in figure 7 need not bear- 55 

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 slg-

6 

nal SW can fie input while the frame sync signal 108 
is read. Therefore, the memory 107 is switched to the 
write mode W at time t1 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 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
flection characteristics of the antenna so that the 
transmission data can be carried by a reflected wave. 
Therefore, a transmitting circuit which generates a 
carrlerfortransmitting data and a transmission power 
source are not required. Consequently, a small, low­
oost 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 outpt,1t 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 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. 

Cl alms 

1. A data transfer system comprising: 
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an external interrogator device (10,31) battery means (3) for supplying electric 
comprising: power to said data generator (9). 

a wave generator(12,26)forgeneratlng an 
electric wave (11,28) and emitting the same from 5. A system according to any one of the preceding 
said Interrogator device (10,31) externally, and 5 claims, wherein said impedance changing means 

a comparator (13,27,30) for receiving ex- (8) comprises 
ternal reflections (14,29) of said electric wave switching means (8) having a control eleo-
(11,28) emitted from said wave generator trode, a first main electrode and a second main 
(12,26); and electrode, said control electrode being connect-

a plurality of portable responder devices, 10 ed to said data generating means (9), said first 
each comprising: main electrode being connected to said antenna 

an antenna (4a,4b) for reflecting said alee- means (4a) and said second main electrode be-
tric wave (11,28) emitted from said Interrogator ing connected to ground. 
device (10,21), 

a data generator (9} for generating data 15 8. A system according to any one of the preceding 
(ID) from a memory means (7,FF1-FFn) within the claims wherein said comparator (27, 30) is ar-
responder device to be sent from said responder ranged to detect the frequency difference be-
device to said interrogator device (10,31 ), and tween said electric wave reflected by said anten-

means (8) for changing with time the lmpe- na and the electric wave from said wave gener-
dance of said antenna (4a,4b) in accordance with 20 atorto detect the distance between said portable 

\.,..I' said data (ID) generated by said data generator devices and said Interrogator device. 
(9), whereby said electric wave reflected by said 
antenna means (4a,4b) Is modulated with said 7. A system according to any one of the preceding 
data generated by said data generating means claims wherein each portable device further com-
(9); 25 prises: 

wherein said comparator (13,27,30) ra- generating means (107a) for generating 
ceives electric waves (14,29) reflected by said synchronising data; 
antennae (4a,4b) and compares the same with transmitting means (114, 104) for trans-
said electric wave (11,28) from said wave gener- mittlng said synchronising data to said external 
ator (26) so that said data (ID) can be derived so device, 
from a result of the comparison; characterised in receiving means (104) for receiving infor-
that matlon data supplied from said external device, 

the interrogator device is operative to vary detecting means (110) for detecting con-
the frequency J of said electric wave periodically trol data supplied from said external device; and 
as a function of time ~ the function being 35 controlling means (113) for controlling 
J=a>o+A<D0t where <Do and Amo are constants; read and write operations of said memory means 

and in that said comparator includes de- (107b); 
modulating means (30} for discriminating be- wherein said information data Is supplied 
tween simultaneously received reflected waves in synchronism with said synchronising data and 

(_) modulated by individual ones of the responder 40 is rewritten in said memory means (107b) when 
devices according to reflected frequency. a controlling signal from said controlling means is 

detected and otherwise said information data is 
2. A system according to claim 1, wherein said data read from said memory means (107b) and trans-

generator (9) comprises mitted to said external device through said trans-
reading means (5, 6) for reading said data 45 mlttfng means. 

from said memory means and supplying the 
same to said impedance changing means (8). 8. A system according to claim 7, wherein said 

transmitting means (104) comprises said anten-
3. Asystem according to claim 2, wherein said read- na means and said Impedance changing means 

ing means (5, 6) comprises 50 (114), said Impedance changing means being ar-
oscillating means (5) for generating a ranged to change the impedance of said antenna 

clock signal and according to said synchronising data and said in-
address counter (6) means for receiving formation data stored in said memory means 

said clock signal and for determining a read ad- (107b), whereby said electric wave reflected by 
dress of said memory means. 55 said antenna means is modulated with said syn-

chronislng data and said information data. 
4. Asystem according to claim 1, 2 or 3 further com-

prising 

7 
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Patentanspriiche 

1. Datenubertragungssystem, mit: 
einemexternenAbfragegerlt(10, 31), mit 
elnem Wellengenerator (12, 26) zur Er­

zeugung elnerelektrischen Welle (11, 28) und ih­
rer Aussendung von dem Abfragegerlt (10, 31) 
von auBen, und 

einem Komparator (13, 27, 30) zum Emp­
fang externer Reflexionen (14, 29) der elektrl­
schen Welle (11, 28), die vom Wellengenerator 
(12, 26) ausgesandt wlrd; und 

mehreren tragbaren Antwortsendegerilen, 
die jeweils aufwelsen: 

eine Antenna (4a, 4b) zur Reflektierung 
der elektrlschen Welle (11, 28), die vom Abfrage­
gerlt (10, 21) ausgesandt wird; 

einen Datengenerator (9) zur Erzeugung 
von Oaten (ID) aus elnem Speicher (7, FF1-FFn) 
innerhalb des Antwortsendegerlts, die vom 
Antwortsendegerlt zum Abfragegerit (10, 31) 
gesendet warden sollen, und 

eine Einrlchtung (8) zumAndern derlmpe­
danz der Antenna (4a, 4b) mlt der Zeit in Abhin­
gigkeit von den Oaten (ID), die durch den Daten­
generator (9) erzeugt warden, wodurch die elek­
trlsche Welle, die durch die Antenna (4a, 4b) re­
flektiert wird, mit den Oaten moduliert wird, die 
durch die Datenerzeugungseinrlchtung (9) er­
zeugt werden; 

wobel der Komparator (13, 27, 30) durch 
die Antennen reflektierte Wellen (14, 29) emp­
fingt und diese mit der elektrlschen Welle (11, 
28) vom Wellengenerator (26) vergleicht, so daB 
die Oaten (ID) aus dem Vergleichsergebnis her­
geleitet warden k6nnen, dadurch gekennzeich­
net, daB 

das Abfragegerlt die Frequenz J der elek­
trischen Welle periodisch als eine Funktion der 
Zeit t verlndern kann, wobel die Funktion J = CDo 
+ Amot 1st, wobei mo. und Amo Konstanten sind; 

und daB der Komparator elne Demodula­
tionselnrlchtung (30) zur Unterscheldung zwi­
schen glelch:Zeltig empfangenen reflektlerten 
Wellen aufweist, die durch lndlviduelle 
Antwortsendegerlte gemiB der reflektierten 
Frequenz moduliert wurden. 

2. System nach Anspruch 1, wobel der Datengene­
rator (9) aufweist: 

eine Leseeinrlchtung (5, 6) zum Lesen der 
Oaten aus dem Speicher und Liefern dleser Oa­
ten zur lmpedanzinderungseinrichtung (8). 
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3. System nach Anspruch 2, wobei die Leseelnrich- 55 

tung (5, 6) aufwaist 
einen Oszillator (5) zur Erzeugung eines 

Taktsignals, und 

8 

elnen AdreBzihler (6) zum Empfang des 
Taktslgnals und zur Bestlmmung einer Lese­
adresse des Speichers. 

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

elne Batterie (3) zum Liefern einer elektrl­
schen Lelstung zum Datengenerator (9). 

5. System nach elnem dervorhergehenden Ansprii­
che, wobei die lmpedanzinderungseinrichtung 
(8) aufweist 

eine Schaltungselnrlchtung (8) mit einer 
Steuerelektrode, elner ersten Hauptelektrode 
und einer zwelten Hauptelektrode, wobel die 
Steuerelektrode mit der Datenerzeugungsein­
richtung (9) verbunden ist, wobei die erste Haupt­
elektrode mit der Antenna (4a) und die zwelte 
Hauptelektrode mlt Erde verbunden 1st. 

6. System nach elnem dervorhergehenden Anspru­
che, wobel der Komparator (27, 30) den Fre­
quenzunterschled zwischen der elektrischen 
Welle, die von der Antenna reflektiert wlrd, und 
der etektrischen Welle vom Wellengenerator er­
mitteln kann, um den Abstand zwlschen den trag­
baren Gerlten und dem Abfragegerlt zu ennit­
teln. 

7. System nach elnem dervorhergehenden Ansprii­
che, wobel jedes tragbare Gerlt auBerdem auf­
weist: 

eine Erzeugungseinrichtung (107a) zur 
Erzeugung von Synchronisationsdaten; 

elne Obertragungseinrichtung (114, 104) 
zur Obertragung der Synchronisatlonsdaten zum 
externen Gerit; 

elne Empfangselnrichtung (104) zum 
Empfang von lnfonnationsdaten, die von dem ex­
ternen Gerlt geliefert warden; 

eine Ermittlungselnrichtung (110) zur Er­
mittlung von Steuerdaten, die von dem externen 
Gerlt gellefert wurden; und 

elne Steuerelnrichtung (113) zur Steue­
rung von Lese- und Schrelboperatlonen des 
Spelchers (107b); 

wobei die lnfonnationsdaten synchron mlt 
den Synchronisationsdaten geliefert warden und 
in den Speicher (107b) wieder eingeschrieben 
warden, wann ein Steuersignal von der Steuer­
einrichtung ermittelt wird, und wobei sonst die ln­
formationsdaten aus dem Speicher (107b) gele­
sen und zum externen Gerlt Ober die Obertra­
gungseinrlchtung Obertragen warden. 

8. System nach Anspruch 7, wobel die Obertra­
gungseinrlchtung (104) eine Antenna und eine 
lmpedanzinderungselnrichtung (114) aufweist, 
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wobei die lmpedanzinderungseinrichtung die ment qui sont modul6es par certains individuals 
lmpedanz der Antenne In Abhingigkeit von den des dlspositlfs de r6pondeur conform6ment i 
Synchronisationsdaten und die lnformatlonsda- une fr6quence r6fl6chle. 

--:---;. ten, die im Speicher (107b) gespelchert sind, in--'--'' darn kann, wodurch die elektrlsche Welle, die 5 2. Syst8me salon la revendication 1, dans lequel le-
von der Antenna reflektlertwird, mitden Synchro- dit generateur de donnees (9) comprend : 
nisationsdaten und den lnformatlonsdaten modu- un moyen de lecture (5, 6) pour lire lesdi-
liertwlrd. tes donn6es dans ledit moyen de memoirs et pour 

las appllquer sur ledit moyen de modification 
10 d'lmpitdance (8). 

Revendlcatlons 
3. Syst8me selon la revendlcation 2, dans lequel le-

1. Systtme de transfert de donnees comprenant : dit moyen de lecture (5, 6) comprend : 
un dispositif d'lnterrogateur externe (10, un rnoyen d'oscillatlon (5) pourg6n6rerun 

31) comprenant: 15 signal d'horloge; et 
un g6n6rateur d'onde (12, 26) pour g6n6- un moyen de compteur d'adresse (6) pour 

rer une onde 91ectrique (11, 28) et pour emettre recevolr !edit signal d'horloge et pour determiner 
celle-ci depuls ledlt dispositif d'lnterrogateur (10, une adresse de lecture dudlt moyen de mltmoire. 
31) de fa9on externe ; et 

un comparateur (13, 27, 30) pour recevolr 20 4. Systitlne salon la revendication 1, 2 ou 3, 

G· des r6flexions externes (14, 29) de ladite onde comprenant en outre : 
91ectrique (11, 28) emise depuis ledit gen6rateur un moyen de pile (3) pour appliquer de 
d'onde (12, 26) ; et l'energle 61ectrlque audit generateur de donnees 

une pluralite de dispositlfs de r6pondeur (9). 
portables, chacun comprenant : 25 

une antenna (4a, 4b) pour r6fl6chir ladite 5. Systtme salon l'une quelconque des revendlca-
onde 91ectrique (11, 28) emise depuis ledit dispo- tlons pr6c6dentes, dans lequel !edit moyen de 
sitif d'interrogateur (10, 21) ; modification d'lmpedance (8) comprend : 

un g6n6rateur de donnees (9) pour g6n6- un moyen de commutation (8) comportant 
rer des donnees (ID) depuis un moyen de i:nttmoi- 30 une 91ectrode de commands, une premi6re 91ec-
re (7, FF1 - FFJ dans le dlspositlf de r6pondeur trode principals et une seconds 91ectrode princi-
pour qu'elles soient envoy6es depuis ledit dispo- pale, ladite 91ectrode de commands etant 
sitlf de repondeur sur ledit dispositlf d'interroga- connectee audit moyen de generation de don-
teur (10, 31) ; et nees (9), ladite premin 61ectrode principals 

un moyen (8) pour modifier en fonctlon du 35 etant connectee audit moyen d'antenne (4a) et la-
temps l'imp6dance de ladlte antenna (4a, 4b) dlte seconds 61ectrode prlncipale 6tant connec-
conformement auxdites donn6es (ID) g6n6rees tee i la masse. 
par ledit g6n6rataur de donn6es (9) de telle sorta 
qua ladita onde 61ectrique rMl6chie par !edit 6. Syst6me salon l'une quelconque des revendica-

0 moyen d'antenne (4a, 4b) soit modules avec las- 40 tions pr6c6dentes, dans lequel ledlt comparateur 
dltes donn6es g6n6r6es par ledit moyen de g6n6- (27, 30) est agenc6 pourdetecter la diff6rence de 
ration de donn6es (9), fr6quence entre ladlte onde 61ectrique r6fl6chie 

dans lequel ledit comparataur (13, 27, 30) par ladite antenna et ronde 61ectrique provenant 
repoit des ondes 91ectriques (14, 29) r6fl6chies dudit g6n6rateur d'onde pour detecter la distance 
parladite antenne (4a, 4b) etles compare i ladite 45 entre lesdits dispositifs portables et ledit disposi-
onde electrique (11, 28) provenant dudltg6nera- tlf d'interrogateur. 
teur d'onde (26) de telle sorta que lesdites don-
nees (ID) puissant t\tre d6riv6es d'un r6sultat de 7. Syst6me salon l'une quelconque des revendica-
la comparalson, tions pr6c6dentes, dans lequel cheque dispositif 

caract6ris6 en ce qua : 50 portable comprend en outre : 
le dispositlf d'lnterrogateur fonctionne un moyen de g6n6ration (107a) pour g6-

pour faire varier la fr6quence J de ladite onde n6rer des donn6es de synchronisation ; 
91ectrique periodiquement en fonctlon du temps un moyen d'6mission (114, 104) pour 
!• la fonction 6tant J = 0>o+Amot oil 0>o et Amo sont 6mettre lesditas donnees de synchronisation sur 
des constantes ; et en ce qua 55 !edit dispositif externe ; 

ledit comparateur inclut un moyen de d6- un moyen de r6ception (104) pour recevoir 
modulation (30) pour r6allser une discrimination des donn6es d'information appliqu6es depuis le-
entre des ondes rMl6chies re9lJ&S simultan6- dit dispositlf externe ; 
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un rnoyen ded6tection (110) pourd6tecter 
des donn6es de commande appliqu6es depuis 

,...._ ledit dlspositif externe ; et 

~· un moyen de commande (113) pour 
commander des op6rations de lecture et d'6critu- 5 
re dudlt rnoyen de m6moire (107b), 

dans lequel lesdltes donn6es d'inforrna-
tion sontappliqu6es en synchronisation avec les-
dites donn6es de synchronisation et sont r6-6cri-
tes dans ledlt rnoyen de m6molre (107b) lors- 10 
qu'un signal de commande provenant dudlt 
moyen de commande est d6tect6 et slnon, lesdl-
tes donn6es d'lnformation sont lues dans ledit 
moyen de m6rnolre (107b) etsont6mises surledit 
dispositif externe par l'lnterm6dialre dudit rnoyen 15 
d'6mission. 

8. Systilme selon la revendlcation 7, dans lequel le-
dit rnoyen d'6mlsslon (104) comprend ledlt 
moyen d'antenne et ledlt rnoyen de modification 20 

I d'lmp6dance (114), ledlt rnoyen de modification v d'imp6dance 6tant agenc6 pour modifier l'imp6-
dance de ladlte antenna conform6ment auxdites 
donn6es de synchronisation et auxclites donn6es 
d'lnformation stock6es dans ledlt rnoyen de m6- 25 
moire (107b) de telle sorte que ladite onde 61ec-
trique r6fl6chie par ledlt moyen d'antenne solt 
modul6e avec lesdites donn6es de synchronise-
tion et avec lesdltes donn6es d'informatlon. 

30 

35 

45 

50 

55 

10 

I 1111111111\11 \Ill\ Ill~ U 1\\1 
* t t. 


