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' TITLE OF THE INVENTION

COMMUNICATION SYSTEM

CROSS REFERENCE.TO RELATED APPLICATION

This application claims the benefit of priority of
the prior Japanese patent application No. 5-274361 filed on
November 2, 1993, the contents of which are incorporated

herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates t¢o a communication

system between a host station and a substation (non-contact -

tag). More particularly, the present invention relates to a

communication system for implementing processing such as data

communication by identifying a plurality. of moving'

substations.

2. Description of the Related Art

Conventionally, a communication between a host
station and a substation utilizing a-weak radio wave has been
made by controlling them so that a relationship of 1 to 1 is
established and by polling the substat_:ion from the host
station. However,_ when a plurality of sub's_'tatio_ns. exist,
there has been a problem that responses to the polling from
the host station made from the substations conflict and
thereby no communication can be made.

Then, as a method for solving such a probiem, a
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communication method disclosed in Japanese Patent Publication

‘No. Hei. 3-2271 for example has been proposed. According to

this method, when a monitor station, i.e., a host stationm,
issues an in'quiry signal containing a monitor station ID code
and when a tag circuit, i.e., a substation, generates a
response signal containing a ta'g: circuit ID code in response
to the inquiry signal, the response signal generated by the
tag circuit is input at random to either one time slot among
a plurality of time sloté provided in the monitor station.

However, the prior art metho'd described above has
a problem that although it provides a possibility that a
plurality. of tags may be simultaneousiy processed, a
probability of a communication failure is not negligible.
That is, because a plurality of response signals of the tags
are input while each selecting the time slot at random, there
is a possibility that the same time slot is selected for the
substations, causing a conflict. among the response signals.
The probability of the conflict is (1/number of time slots).
Although this conflicting probability may be reduced of
course by re-transmitting the response signal, the
probability cannot be reduced to zero by a finite number of
times of re-transmission.

As a countermeasure of that, a method of increasing
a number of time slots or of increasing a number of times of
re-transmission is conceivable and may in fact allow to
reduce the probability of a communication failure due to the

conflicts to a negligible degree. However, when the tag is
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attached to an object moving in high speed for example, a

sufficient number of time slots or sufficient number of times
of re-transmission may not be assured because a communicable

time between the host station and the substation is limited.

SUMMARY OF THE INVENTION

Accordingly, it is an object .of the present
invention to splve the aforementioned prdblem.by providing a
communication system between a monitor station and a
plurality of tags wherein response signals of the plurality
of tags will not «conflict and a probability of a
communication failure due to the conflict i's reduced to zero
by a finite number of times of re-transmission.

In order to achieve the aforementioned object, in
the inventive communication system between a host station and
one or more substations respectively having an individual ID
code which enter a monitoring range of the host station,

the host station comprises an inquiry signal
transmitting means for transmitting an inquiry signal to the
substations entering the monitoring range with a
predetermined period: and

the substation comprises an inquiry signal
discriminating means for discriminating whether a signal
transmitted from the host station is the inquiry signal or
not;

an selection means.for counting a number of times

of discrimination of the inquiry signal made by the inquiry
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signal discriminating means to select certain digit

- information from code information'in the ID code individual

to the substation corresponding to the counted number of
times of discrimination; ;nd

a response signal transmitting means for
transmitting a response signal containing the ID codé after
waiting for a time corresponding to the digit information
selected by the selection means.

Preferably, the host station further comprises an
information request signal transmiffing means for
transmitting an information request signal for requesting
information of the received substation including the ID code
thereof when the host station receives the response signal
from the substation within a predetermined time: and

the substation compfises;

an ID code discriminating means for discriminating,

‘when the substation receives the information request signal

from the host station, whethér the ID code contained in the
information request signal coincides with the ID code of the
substation; and

an information signal transmitting means for
transmitting a certain information signal which corresponds
to the information request signal to the poét station when
the ID code is determined to be that of the substation by the
ID code discriminating means.

In the system constructed as described above, the

host station transmits an inquiry signal to the substations
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entering the monitor range through the inquiry signal
transmitting means with the predetermined period. Then, the
substatibn discriminates whether the signal from the host
station is the inquiry Signal or not by the inquiry signal
discriminating means. When it is discriminated to be the
inquiry signal, certain digit information is selected from
the code information of the ID code corresponding to a number
of times of discrimination by the selection means. Then, the
response signal transmitting means transmits the response
signal containing the ID code after waiting for a time
corresponding to the selected digit informatibn. Here, the
ID code is represented by "m" digits in a bdse "n" number (n-
adic) system, the notation of which is, for example, ID =
imim.l...ij..;izil (where, 0 < i3 < n, 1 < 3j < m). The
selection means in each ‘substation selects j-th digit
information i; for example from the code corresponding to the
discrimingtion of the inquiry signal. Then, the response

signal transmitting means transmits the response signal after

waiting for a time corresponding to the selected j-th digit -

information is. That is, even when a plurality of
substations enter the monitoring range, a conflict of their
response signals can be avoided if their each j-th digit
information differs. Incidentally{_.if a plurality of
substations whose j-th digit information i; is equal enter
the monitoring range, signals transmitted from the response
signal transmitting means conflict each other and cannot be

taken into the host station. Then, not receiving the
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response signals from the substations, the host station
re-transmits the inquiry signal in the next period. The
substation counts a. number of times of discrimination for
di_scriminating the inquiry signal by the selecti__on means
évery time the inquiry signal discriminating means
discriminates the inqui'rgzz signal and updates (shifts) a digit
to be selected from the code information of the ID code
corresponding to the counted number of times of
discrimination to select certain digit information in the
present digit. For example, when a next inquiry signal is
transmitted from the inquiry signal transmitting means, the
substation selects digit information dJorresponding to
(j+1)-th digit information iy,; to re-transmit the response
signal. Then, the substation repeats this operation
sequentially so long as the inquiry signal is transm_itted.
This number of times does not exceed the finite nuinber "m"
because the ID code is individual to the substation and there
are no two substations whose information of "m" digits are
identical. In other words, the conflict of the response
signals can be avoided by at most m-times transmission.
Assume further that the host station has received
the response signal from the substation within a certain
period of time. At this time, although there is no problem
if all the information which the host station requires can be
contained in the response signal, there happens a case that
the host station requires too. much information to be

contained therein. ,Then, the host station transmits the
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signal for fequesting information of the received substation,
while including the ID code of the substation, by the
information request signal transmitting means. Then,
receiving the informat_ion request signal from the host
station, the substation discriminates whether the ID code
contained in the receiéeﬁ information request signal
coincides with that of .the substation by the ID code
discriminating means and when'they coincide, the substation
transmits certain information which corresponds to the
information request signal to the host station. Accordingly,
the substation can transmit the information which cannot be
contained only in the above~mentioned ‘response signal
correctly to the host station based on the information
request signal from the host station.

The above and other related objects and features of
the present invention will be appreciated from a study of the
following detailed description, the appended claims, and

diawings, all of which form a part of this application.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a block diagram shéwing one embodiment of
the present invention;

FIG. 2 is a time chart showing communication states
of one embodiment of the present invention;

FIG. 3 is a flowchart showing processing operations

of a host station shown in FIG. 1;
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FIG. 4 is a flowchart showing processing operations

of a substation shown in FIG. 1; and
FIG. 5 is a flowchart showing processing operations

of a substation according to another embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
Now the present invention will be explained based
on preferred embodiments thereof shown in the diawings.

FIG. 1 is a block diagram showing a communication

system of the present invention and FIG. 2 is a time chart

for explaining communication states of the communication
system to which the present invention is abplied.

In FIG. 1, a host station 1 reads a tag owner ID
and transmits/receives data between a plurality of
substations (non-contact tags) 2 through radioc. The host
station 1 is provided for example at a gate of a highway to
collect and record information (vehicle information, owner
information, etc.) of vehicles attached with the non-contact
tags when they pass through the gate. By the way, the radio
wave which the host station transmits is very weak and the
host station has an area communicable with the substations
near the gate.'

The substation 2 is a non-cohtact tag or the like
and stores information (tag ID, tag owner ID, etc.) which the
host station 1 asks for. Now a structure of the host station
1 will be explained below.

Within the substation 2, an antenna 21 for
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transmitting/receiving radio wave between the host station 1
and a modulating/demodulating section 22 for demodulating
received data and modulating data to be transmitted through
the antenna 21 are provided. Connected to the
demodulating/modulating section 22 is a serial/parallel
converting section 23 which converts a serial digital signal
demodulated by the demodulating/modulating section 22 into a
parallel signal and converts a parallel signal output from a
MPU (microprocessor) 24 into a serial signal. The MPU 24
connected to the seriai/parallel converting section 23
manages information and control communications of the
substation and is connected with a clock section 25, ROM 26,
RAM 27 and timer section 28. The clock section 25 generates
synchronization signals to digitally control each section
within the substation. The ROM 26 is a non-volatile memory
which stores programs for controlling communication and
recording operation and ID codes. The RAM 27 is a random
access memory which is used as a communication buffer, data
recording and work buffers and the like. The timer section
28 generates an interruption at a specified time (for
example, by transmitting a response in a designated time
slot).

Next, the operation of the communication system

constructed as described above will be briefly explained with

- reference to FIG. 2.

At first, at a point of time A in FIG. 2, the host

station 1 transmits a pilot command COM1 through radio from
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the antenna. Thelpilot command COM1 is an inquiry signal
containing an ID code of the host station 1. Then, each of
substations 2a and 2b receive the transmitted pilot command
COMl. By the way, ID codes of the substations 2a and 2b are
assumed to be a decimal number and are 124 and 624,
respectively, for example. e

Upon receiving the pilot command COM1 at time A,
each of the substations 2a and 2b selects a time slot of
their own and transmits a pilot response RESla, RES1lb
respectively at a poiht of time B based on the ID codes of
their own. By the way, in the present embodiment, a number
of the time slots is set to be 10 and the ID code of the
substation 2a to be 124 (decimal number) and that of the
substation 2b to be 624 (decimal number) to. simplify the
relationship between the number of tims slots and the ID
codes of the substations. When each substation selects the
time slot, it determines a position of the time slot based on
the digit information from the-lower digit of the ID code of
their own. That is, in the present embodiment, since the ID

code of the substation 2a is 124, the value of the first

digit, i.e., a fourth time slot is selected. Similarly,

since the ID code of the substation 2b is 624, also the
fourth time slot is selected. Then, each of the substations
2a and 2b transmits the pilot response RESla, RES1b within
the range of the time slot respectively selected. Due to
that, a conflict occurs because the substations 2a and 2b

select the same time slot and transmit the pilot responses
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RESla, RESlb respectively. Incidentally, at least ID code of
the substation is cohtained ih the pilot response RESI.

o At time C, the host station 1 transmits the pilot
command COM1 again and each of the substations 2a and 2b
feceives this pilot command COM1.

Each of the substafi;ns 2a and 2b, which received
the second pilot command COM1l, selects a time slot for
transmitting the respective pilot responses RESla, RESlb

based on the ID codes of their own. At this time, since the

both substations 2a and 2b have transmitted the respective'

pilot responses RESla, RESlb already in the past, they
utilize the digit of 10 (the second digit) of the ID code of
their own. Accordingly, both the substations 2a and 2b
select the second time slot and transmit the pilot responses
RESla, RESlb .respectively at time D. However, the pilot
responses RESla, RESlb transmitted from each of the
substations conflict also in this time since the same time
slot has beeﬁ selected.

At time E, the host station 1 transmits the pilot
command COM1 again and each of the substations 2a and 2b
receives this pilot command COM1.

Each of the substations 2a and 2b, which received
the third pilot command COM1l, selects a time slot for
tranémitting their respective pilot responses RESla, RES1b
based on the ID code of their own. At this time, since the
both substationé 2a and 2b have transmitted their respective

pilot responses RESla, RESlb twice in the past, they use the

- 11 -

This Sheet Has Been Replaced




10

15

20

25

digit of 100 (the third digit) of the iD code of their own.
Accordingly, the substation 2a selects the first time slot
and the substation 2b selects the sixth time slot. Then, the
substations 2a and 2b . transmit their respective pilot
responses.RESIa, RESlb to the host station 1 within the
ranges of the time'slots-selected respectively. That is, the
substation 2a transmits at time F and the substation 2b
transmits at time G. Because the'pilot responses RESla,
RES1b of the substations 2a and 2b do not conflict this time,
the host station 1 can receive the pilot responses RESla,
RES1lb from the substations 2a and 2b.

Next, at timg H, in response to rébeiving the pilot
responses RESla, RESlb from the substations 2a and 2b, the
host station 1 transmits a read command (for requesting to
send tag's own information) COM2 including the ID code of the
substation 2a. Then, the substation 2a having the specified
ID code receives this read command COM2.

Then, at time I, the subétation 2a which received
the read command COM2 transmits information of its own RES2a.
The host station 1 receives it and records as the tag
information of the substation 2a;

Next, at time J, in response to receiving the pilot
response RES1b from the substation 2b, the host station 1
transmits a read command COM3 in which the ID code of the
substation 2b is contained. Then, the substation 2b having
the specified ID code receives this read command COM3.

Then, at time K, the substation 2b which received
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the read command COM3 transmits information of its own RES2b.
The host station 1 receives it and records as the tag
information of the substation 2b (e.g., individual
information of the vehicle which has the non-contact tag and
passes through the gate). Then, after repeating the process
of transmitting the read command and receiving information to
the substation entered to the time slot, the host station 1
starts to transmit the pilot command COM1 again periodically.

As described above, when the substation receives
the pilot command COM1 transmitted by the host station 1, it
selects an i;-th time slot based on the value of the first
digit of the own ID code and transmits tHe pilot response
RES1. when a number of time slots' is "n", the ID code is
represented by "m" digits in a base "n" number system (n-adic
system), the r;otation of which is, for - example,
"ipim-re..iy...1213", which means "ipgxn®™M+ipixn™ 2 ... o+
ijxnd=t+ .. +ipxn'+i;xn®" (where 0 < iy <n, 1 =3 < m.
Then, as far as the pilot command COM1 is transmitted, the
substation repeats this operation sequentially (an i,-th time
slot is selected in the second time, i;-th time slot in the
third time, ... and ig~th time slot in the m-th time). The
number of times of this transmission does not exceed the
finite number "m". That is to say, since the ID code of the
substation is uniquely given, the conflict of the pilot
responses RES1l can be avoided within at most "m" times of
transmission. In this embodiment, because the ID code of the

substation is uniquely given by three digits, the conflict of
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the pilot responses RES1 can be completely avoided by twice
re-transmissions in maximum even when the pilot responses
RES1 of the substations conflict. Accordingly, the
probability of the conf_lict'a't this time becomes zero.
Contrary to that, according to the method of selecting from
ten time slots at (ps:eudo) random, the probability of the
conflict remains to be so large as 0.001 at the point of time
when the re-transmission is performed twice.

Next, each operation of the host station 1 and the

substation 2 of the present embodiment will be explained with

reference to flowcharts shown respectively in FIGs. 3 and 4.

At first, as shown in the flowchatt in FIG. 3, the
host station 1 discriminates whether there have been pilot
responses from substations in the time slots in Step 301. If
no pilot responses are received, the host station 1 advances
to Step 302 assuming that there has been a conflict of pilot
responses of substations or that the communication with
substations has been finished or not been carried out. Then,
in Step 302, the host station 1 transmits a pilot command.
After the transmission, the host station 1 waits for a
response from a substation at "n" time slots. This is Step
303. Returning again to Step 301, it is discriminated
whether there have been responses from substations in "n"
time slots. That is, the processes of Step 301 through Step
303 are repeated until pilot responses from substations are
received. This means that the pilot command is transmitted

with a predetermined period.
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When there has been a pilot response from a
substation 2, the answer of Step 301 becomes Yes. Then, in
Step 304, the host station 1 transmits a read command (for
requesting to send tag's individual information) in which a
certain ID code of the res#onded substation is contained
based on the contents of'the received pilot response. In the
following Step 305, the host station 1 receives a reply of
the substation to the read command and executes processes
such as recording of the received information. It also sends
another command (Step 306) and receives.a response (Step 307)
as necessary and transmits an end command to the substation
2 in the end (Step 308). The communitation with the
substation 2 is finished when the end command is transmitted
and the process returns to Step 30l1. If there remains a
pilot response from another substation which responded at
another time slot, the host station 1 repeats the processes
of Step 304 through Step 308. If no other pilot response is
received, the host station-1l shifts to the process in Step
302 for transmitting the pilot command. The host station 1
repeats the above-mentioned processes.

Next, the operation of the substation will be
explained with refereﬂce to the flowchart shown in FIG. 4.

When the substation 2 enters a communicable area of
the host station 1, it receives radio wave from the host
station 1 and starts its operation in Step 400.

In Step 401, the substation receives commands such

as the pilot command and read command transmitted from the
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" host station 1.

In Step 402, it is discriminated whether the
command received in Step 401 is a pilot command or not. If
it is a pilot command, the process advances to Step 403 and
it is a command other than the pilot command, the process
advances to Step 408.

In Step 403, the substétion determines a certain
digit for selecting a time slot for transmitting a pilot
response in the following Step 404 based on the ID code of
its own. That is, it is determined that which digit should
be selected in the ID code based on a number of times "T" of
pilot response transmitted in the past. It corresponds, for
example, to that the subsfations-Za and 2b select thg third
digit, i.e., the position of hundreds, at time E in FIG. 2.
Then, in Step 404, a J-th digit value i; is selected from a
value "J" determined in Step 403. This corresponds to that
the substation 2a whose ID code is 124 selects "1" of the
digit of 100 as its time slot and that the substation 2b
whose ID code is 624 selects "6" of the digit of 100 as its
time slot. That is, the selection of the time slot is
determined corresponding- to the number of times of
re-transmission. While the digit ié shifted from a lower
digit to higher digit as the number of times of
re-transmission increases in the present invention, it may be
shifted from a higher digit to lower digit or another method
may Dbe adopted so .long as the shifting method is

predetermined in the system.
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In Step 405, the substation waits (delays) until
the time of the time slot determined in Step 404 comes. 1In
Step 406, the substation transmits a pilot response
containing the ID code of its own as a reply to the pilot
command. That is, the substation transmits the pilot
response by delaying by the time specified in Step 405.

In Step 407, the substation sets a termination of
transmission of the pilot response to end the process (Step
415). By the way, a number of times (T) which the substation
has transmitted the pilot response is specified by setting
the termination of transmission of pilot response. That is,
the value (T} specified by setting the' termination of
transmission of pilot response is utilized as a judgement
condition for selecting a digit of the ID code to select a
certain time slot corresponding to the number (figure) in the
selected. digit in Steps 403 and 404.

| Th& substation receives the pilot command
transmitted from the host station 1 and can transmit the
pilot response at a position of the time slot determined from
the ID code of its own by the process described above.
The;eby, the host station 1 receives the pilot response
transmitted from the substation by dividing one channel
timewise into 10 subdivisions for example and can communicate
with the substation using the ID code of the substation
contained in the pilot response.

Next, a case where the command received in Step 401

is a command other than the pilot command, i.e., when the
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process advanées to Step 408 from Step 402, will be
explained. |

In Step 408, it is discriminated whether the ID
code contained in the received command coincides with the ID
code of its own or not. When the ID codes coincide, the
process advanée; to Step 409 and when ﬁhey do not coincide,
it is judged that the command is not what addressed to the
own station and the process is ended right away.

In Step 409, it is discriminated whether the
termination of transmission of pilot response has been set in_
Step 407 or not. When the termination of transmission of
pilot response has been set, thé process advances to Step 410
because the value (T) is positive, and on the other hand,
when the termination of transmission of pilot response has -
not been set, the process is ended.

In Step 410, it is discriminated whether. the
received command is a read command (for requesting to send
tag's individual ‘information) or not. When it is the read
command, the process advances to Step 411 and when it is
another command other than the read command or when it is the
end command, the process advances to Step 412.

In Step 411, the substation sends tag's individual
information of its own corresponding to the information
requested by the received read command. Thereby, the host
station 1 can receive and record the information of the

substation.

Next, when the command received from the process in
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Stép 410 is anofher command and the process advances_to Step
412, it is discriminated whether the command is the end
command or not. If it is not the end command, a process
corresponding to the other received command is executed in
Step 414. On the other hand, if the ;eceived command is
determined to be Ehé end command in Step 412, the termination
of transmission of pilot response is reset, i.e., the value
(T) is reset to zero, to end the process. By the way, the
number of transmission times of the piiot response is set to
zero by resetting the termination of transmission of pilot
respoﬁse to be able to correctly select a time slot when
making a communication again with another Rost station.
| When the tag executes an only transmission of tag

information, the process may be simplified as shown in FIG.
5. |

As described above, according to the present
invention, the substation (non-contact tag) transmits a
response signal corresponding to an inquiry signal from the
host station after waiting for a time which corresponds to
information which is based on the unique ID code of the
substation, so that the communication system may be provided
in which the response signals of a plurality of tags will not
conflict and the probability of a communication failure due
to the conflict is reduced to zero by finite times of
re-transmission.

While preferred embodiments have been shown and

described with reference to the foregoing preferred
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embodiments, wvariations thereto will occur to those skilled .
in the art within the scope of the present inventive concepts

which are defined in the appended claims.
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What is claimed is:

1. A communication system between a host station and
one or more substations respectively having an unique ID code
which enter a monitoring range of said host station,
comprising:

an ihquiry signal transmitting means provided in
said host station for transmitting an inquiry signal to said
substation entering said monitoring <range with a
predetermined period;

an inquiry signal discriminating means provided in
said substation for discriminating Qhether a signal
transmitted from said host station is said‘inquiry signal or
not;

a selection means provided in said substation for
counting a number of times of discrimination of said inquiry
signal made by said inquiry signal discriminating means to
select certain digit information from code information in
said ID code corresponding to the counted number of times of
discrimination; and

a response signal transmitting means provided in
said substation for transmitting a response signal containing
said ID code after waiting for a time corresponding to the

digit information selected by said selection means.

2. The communication system according to Claim 1,
.wherein said host station has information request signal

transmitting means for transmitting an information request
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signal for requesting information of the received substation

including the ID code thereof when said.host_stétion receives
the response signal from said substation within a
predetermined time; and

said substation comprises:

:an ID code discriminating means for discriminating,
when said substation receives the information request signal
from said host station, whether said ID code contained in the
information request signal coincides with the ID éode of said
substation; and

an information signal transmitting means for
transmitting predetermined information which corresponds to
said information request signal to said-host station when
said ID code is determined to be that of said substation by

said ID code discriminating means.

3. .A communication system between a host station and
- one or more-substations respectively having an unique ID code
which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in
said host station for transmitting an inquiry signal to said
substation entering said monitoring range with a
predetermined period:

a first response signal transmitting means provided
in said substation for selecting certain digit information

from code information of said ID code when said substation
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receives said inquiry signal transmitted by said inquiry

signal transmitting means to transmit a first response signal
containing said ID code after waiting for a time
corresponding to the selected digit information;

an information request signal transmitting means
provided ih:said.host station for transmitting an information
request signal for requesting information of the received
substation including the ID code thereof when said host
station receives the first response signal transmitted by
said first response signal transmitting means; and

a second response signal transmitting means
provided in said substation for discrimidating, when said
substation receives the information <request signal
‘transmitted by said information request signal transmitting
means, whether said ID code contained in the information
request signal coincides with the ID code of said substation
and when they coincide, for transmitting a second response

signal to said host station.

4. A communication system between a host station and

one or more non-contact tags respectively having an unique ID

code which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in

said host station for transmitting an inquiry signal with a

predetermined period to said non-contact tag entering said

monitoring range;
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an inquiry signal discriminating means provided in

said non-contact tag for discriminating whether a signal
transmitted from said host station is said inqdiry signal or
not:; |

a selection means provided in said non-contact tag
for'counﬁing a number of times of discrimination of'said
inquiry signal made by said inquiry signal discriminating
‘means to select certain digit information from code
information in said ID code corresponding to the counted
number of times of discrimination; and

a response signal transmitting means provided in
said non-contact tag for selecting a time' slot which is a
position of time determined by difing said predetermined
period with predetermined intervals and for transmitting a
response signal containing said ID code with a timing

corresponding to the selected time slot.

3. A communication system between a host station and
one or more substations respectively having an unique ID code
which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in
said host station for transmitting an-inquiry signal to said
substation entering said monitor range with a predetermined
period;

a first response signal transmitting means provided

in said substation for selecting certain digit information
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from code information of said ID code when said substation

receives said inQuiry signal transmitted by said inquiry
signal transmitting means to transmit a first response signal
containing said ID code after waiting for a time
corresponding to the selected digit information;

an information request signal transmitting meaﬁ§
provided in said host station for transmitting an information
request signal for requesting information of the received
substation including the ID code thereof when said host
station receives said first response signal transmitted by
said first response signal traﬁsmitting means; and

a second response signal transmitting -‘means
provided in said substation for. transmitting a second
response signal to said host station when said ID code
contained in thé information request signal coincides with

the ID code of said substation.

6. A communication system between a host station and -
one or more non-contact tags respectively having an unique ID
code which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in

said host station for transmitting an inquiry signal with a
predetermined period to said non-contact tag entering said
monitoring range;

| a selection means provided in said non-contact tag

for selecting a time slot from code information in said ID
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code corresponding to a number of times of receiving when

said non-contact tag receives said inquiry signal transmitted
by said inquiry signal transmitting means;

a response signal transinitting means provided in
said non-contact tag for transmitting a response signal
éohtaining said ID code with a timing corresponding to said
time slot selected by said selection means;

an information request signal transmitting means
provided in said host station for transmitting an information
fequest signal for requesting information of the received
non-contact tag including said ID code'thereof when said host
station receives said response signal contalning said ID code
transmitted by said reéponse signal transmitting-means; and

an information request response signal.transmitting
means provided in said non-contact tag for transmitting an
information request response signal to said host station when
said non-contact tag receives the information request signal
transmitted by said information request signal transmitting
means and when said ID code contained in said information
request signal coincides with the ID code of said non-contact

tag.
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