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DESCRIPTION
WIRELESS COMMUNICATION MEDIUM PROCESSING APPARATUS AND

WIRELESS COMMUNICATION MEDIUM PROCESSING SYSTEM

<FIELD OF THE INVENTION>

This invention aims to provide a wireless communication
mediumprocessing apparatus and awireless communicationmedium
processing system which are of a very few apparatus, equipment
configuration, and are optimum on the occasion of carrying out
recognition of an ID code etc. simultaneously by carrying out
reading, or writing, or reading/writing simultaneously with
a single or a plurality of wireless communication media, in

a wire area, or a number of different places.

<BACKGROUND INFORMATION>

For the purpose of authenticatioﬁ anddestination sorting
of baggage and so on, it haé become frequent té use a wireless
communication medium having an ID code, such as an IC card and
an IC tag, and a wireless communication medium processing
apparatus for carrying out ID code authentication. When a
communication mounted medium exists within a communication
range of a communication mounted medium processing apparatus,
an induced voltage is generated on an antenna which a wireless

communication medium has, due to a magnetic field from the

antenna, and this voltage is rectified and electric power and
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transmission data are supplied. In thewireless communication
medium to which electric power was supplied, a switch is turned
ON, OFF, in accordance with data which was read out from a memory
mounted, for example, by a modulation circuit which is composed
of a load resistance and a switch which were connected to the
antenna, in accordance with 1, 0 of data. By this ON, OFF,
there occurs load fluctuation to an antenna which the wireless
communication medium has, and this load fluctuation 1is
transmitted to an antenna on the side of a communication medium
processing apparatus, as a signal. The transmitted signal is
demodulated, andits IDcodeauthenticationiscarriedout (e.qg.,
see, JP-A-2003-162696 publication).

At thistime, incaseof carryingout in/out authentication
by use of a wireless communication medium such as an IC tag
and an IC card, at a plurality of gateways which exist on a
floor of an office building, there is such a case that
communication with a wireléss communication medium has to be
realized in a very wide area, such as ID authentication due
to communication with a wireless communication medium, at a
number of places in an inside of a building.

On this account, for example, in order to carry out
communication with a wireless communication medium in a very
wide place, there is such a method that a very large side antenna
is installed.

Alternatively, there is such a system that a number of
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wireless communication medium processing apparatuses, in each
ofwhichanantennaandaIegding/writingsectionwerecombined,
are installed, and these are all connected to and processed
by a host whiéh controls them in a concentrated manner (e.g.,
see, JP-A-2001-43326 publication).

Fig.22 is a block diagram of a wireless communication
medium processing apparatus in prior art.

As apparent from Fig.22, this conventional wireless
communication medium processing apparatus requires a number
of reading/writing sections, and various control mechanisms
are required such as synchronous control between these.

Alternatively, studied is such a system that a plurality
of antennas are installed at a number of places, and antennas,
which carry out communication with a wireless cqmmunication
medium is switched arbitrarily, exclusively and processed,
through a reading/writing section which is also used as a host,
an.antenna.changeovex‘switéhwﬂhich.switches over which antenna
is connected, among these antennas.

Fig.23 is a block diagram of a wireless communication
medium processing apparatus in prior art.

As apparent from Fig.23, in this conventional wireless
communication medium processing apparatus, there is such a
necessity that an antenﬁa to be connected is switched over
sequentially and used.

Further, proposed are a device in which a plurality of
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antennas are connected to one reading/writing section and which
carries out division on a transmission side and combining on
a reception side, and soon. Inaddition, proposed are a device
inwhichonereading/writingsectianisconnectedtoagﬁurality
of antennas for the purpose of expanding a communication range
of an antenna, but the reading/writing section has a plurality
of demodulation sections, and so on.

However, in conventional wireless communication medium
processing apparatus and wireless communication medium
processing system, a configuration for realizing communication
with a wireless communication medium in a very wide area such
as an office building and a large size shop, or at a plurality
of places in this wide area has the following problems.

Firstly, in case that a size of an antenna was enlarged
in order to cover a very wide area, there was such a problem
that it is unrealistic and difficult to form an antenna with
a size for covering, for exaimple, an entire floor of a building,
in a phase of its manufacturing, cost, strength etc.

For example, in a case described in Fig.22, in case that
a number of apparatuses, in each of which an antenna and a
reading/writing section were combined, are disposed, and are
connected to ahost which controls themina concentratedmanner,
a number of expensive reéding/writing sections are required,
and therefore, there is such a problem that a wireless

communication medium processing apparatus becomes very too
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expensive. Further, each reading/writing section operates
asynchronously and independently, and therefore, therewas such
a problem that, on the occasion that an ID code, which ware
read out from a wireless.communication medium through each
antenna, is communicated from a reading/writing section to a
host, it is out of synchronization, ahd erroneous recognition
due to collision of data occurs. In addition, there is such
a necessity that a plurality of reading/writing sections as
electronicdevicesaredisposed,andtherefore,theredccurred
such a problem that, when any one of these reading/writing
sections fails to operate properly, communication with a
wireless communication medium becomes impossible at all, at
a certain place. These synchronizing processing (i.e., phase
lagofeasignal133beprocessedbetweenreading/writingsections
with each other) etc. are big problems both in transmission
and in demodulation, and collision occurs in case of reading
a number of wireless commuﬁication.media, etc., and there was
such a problem that a tremendous processing circuit becomes
necessary in order to avoid this.

Further, in a case described in Fig.23, there was such
aproblemthat, incasethatapluralityof antennasare connected
to a reading/writing section through an antenna changeover
éwitch, individual antennas are switched over, and therefore,
an antenna, which becomes active and is enabled to communicate

withawireless communicationmedium, is determined exclusively,
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and therefore, it is not possible to have all antennas operated
simultaneously. For example, even in case that each antenna
was disposed at a number of gateways which exist on an office
floor, there was such a problem that it is not possible to carry
out ID authentication by communication with a wireless
communicationmediumat apluralityofgateways simultaneously.
By this means, therewas suchaproblemthat it is simplypossible
to configure only a system which 1is disadvantageous and
inconvenient.

Further, in case that a plurality of antennas were
activated simultaneously in an antenna changeover switch, there
is such a problem that RF signals, which were received by
respective antennas, collide with each other, and it is not
possibletocarryoutaccuratedemodulationj11areading/writing
section, and adversely, there is such a problem that a
transmission signal from the reading/writing section also
causes a collision, and ié not transmitted to each antenna
accurately, and there was such a problem that it is not possible
to carry out accurate communication with a wireless
communication medium.

Further, in case of switching over an antenna to be
activated by the antenna changeover switch, it is actually
unknown that a wireless communication medium exists in a
communication range of which antenna, and therefore, there is

such a necessity that an antenna to be activated is switched
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over in sequence, in order to realize communication with a
wireless communication.me@iunlas to which it is unknown where
it exists, and processing is complicated. Alternatively, in
case that a wireless communication medium moves, even if an
antenna to be activatedwas switched over in sequence, awireless
communication medium does not exist in a communication range
of an antenna which is activated for all time, and there was
also such a problem that it is not possible to realize
communication endlessly.

Further, there was also such a problem that noises are

generated at the time of antenna switching.

<SUMMARY OF THE INVENTION>

The invention, in view of the above—describedjproblems,
aims to provide a wireless communication medium processing
apparatus andawireless communicationmediumprocessing system
which realize in/out autheﬁtication.which‘utilized.a‘ﬂireless
communication medium at a number of gateways, recognition of
awireless communication medium which exists randomly in a wide
area, etc., by use of a simple configuration, and can realize
accurate demodulation, by avoiding influence of noise and a
loss, even if transmission division and reception combining
were carried out, and is a thing which sufficiently analyzed

such problems that accurate demodulation, i.e., ID

authentication could not be carried out by a conventional
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configuration, and solved these by use of artifice from various
aspects.

This invention is a wireless communication medium
processing apparatus which carries out communication with a
wireless communication medium, to carry out at least one of .
reading and writing as to information which was stored in the
wireless communication medium, and has a plurality of antenna,
a transmission divider which was conﬁected to the plurality
of antennas, and a reception compositor which was connected
to the plurality of antennas, and is characterized in that the
transmission divider divides an inputted signal to output the
plurality of antennas, and the reception compositor combines
signals from the plurality of antennas and outputs it.

According to this configuration, a signal is divided by
the transmission divider and outputted to the plurality of
antennas, and then, signals from the antennas are combined by
the reception compositor énd outputted. By this means, even
in case that a reading/writing section is disposed in awireless
communication medium processing apparatus, there is no need
to dispose a number of reading/writing sections, and it is
possible to activate all antennas at the same time. Therefore,
although it is a simple configuration, even in case that a
wireless communication.Amedium. moves, it 1is possible to
appropriately recognize that wireless communication medium.

In addition, the invention is a wireless communication
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medium processing apparatus which carries out communication
with a wireless communication medium, to carry out at least
one of reading and writing as to information which was stored
in the wireless communication medium, characterized by having
apluralityof antennas, a reception signal input selector which
is connected to the plurality of antennas and selects a certain
antenna from the plurality of antennas connected, and a wave
detector which is disposed between the antenna and the reception
signal input selector, and detects a wave detection signal from
signals from some antenna which were selected by the reception
signal input selector.

According to this configuration, a signal, which was
received by a certain antenna, is detected as a wave detection
signal, before it is inputted to the reception signal input
selector, and the received signal is transferred as a low
frequencywave detectionsignal. Bythismeans, asignal, which
was received by a certain éntenna, is not transferred as a RF
signal, and therefore, it is possible to lessen noises, over
keeping all antennas to be inoperative. Therefore, it is
possible to transmit a signal with few errors to the
reading/writing section, without lowering electric power of
the received signal, and it 1is possible to improve a

communication distance.
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<BRIEF DESCRIPTION OF THE DRAWINGS>

Fig.1isablockdiag;amofawirelesscommunicationmedium
processing apparatus inanimplementationmode 1 of the invention

Fig.2 is a circuit diagram which shows on e example of
a transmissién divider.

Fig.3 is a circuit diagram which shows one example of
a reception compositor.

Fig.4 is a block diagram of the wireless communication
medium processing apparatus in the impleméntation mode 1 of
the invention

Fig.5 is a block diagram of the wireless communication
medium processing apparatus in the implementation mode 1 of
the invention

Fig.6 is a circuit diagram which shows one example of
a wave detector periphery

Fig.7 is a block diagram of a part of the wireless
communication medium ?rocessing apparatus in the
implementation mode 1 of the invention

Fig.8 is a block diagram of the wireless communication
medium processing apparatus in the implementation mode 1 of
the invention

Fig.9 is a circuit diagram which shows one example of
the wireless communication medium processing apparatus.

Fig. 10 is a block diagram of a part of the wireless

communication medium processing apparatus in the

10
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implementation mode 1 of the invention

Fig. 11 is a block diagram of a part of the wireless
communication medium processing apparatus - in the
implementation mode 1 of the invention

Fig. 12 is a block diagram of a wireless communication
medium processing apparatus in an implementation mode 2 of the
invention

Fig. 13 is an operational timing chart in case of Fig.
12

‘Fig.14 is a block diagram of the wireless communication
medium processing apparatus in the implementation mode 2 of
the invention

Fig.15 is an operational timing chart in case of Fig.14

Fig.16 is anoperational time slot diagramof thewireless
communication medium processing apparatus in the
implementation mode 2 of the invention

Fig.l7 is a block diagram of a wireless communication
medium processing system in an implementation mode 3 of the
invention,

Fig.18 is a block diagram of the wireless communication
medium processing system in the impleméntation mode 3 of the
invention

Fig.1l9 is a perspective view which shows one example of
awireless communicationmediumprocessing systemhaving a gate

type antenna.

11
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Fig. 20 is a block diagram of the wireless communication
medium.processiﬁg system ;n the implementation mode 3 of the
invention

Fig. 21 is a block diagram of the wireless communication
medium processing system in the implementation mode 3 of the
invention

Fig.22 is a block diagram of a wireless communication
medium processing apparatus in a related art

Fig.23 is a block diagram of the wireless communication

medium processing apparatus in the related art

<BEST MODE FOR CARRYING OUT THE INVENTION>

Hereinafter, implementation modes of the invention will
be described by use of drawings.

Meanwhile, the wireless communication medium in the
invention is a medium which can carry out non-contact
communicationwithaproceséingapparatus,suchasanon—contact
IC card, IC tag, ID tag, identification label, RF-ID tag, and
the processing apparatus is an apparatus which carries out
communication with these wireless communication media, and
shows so-called reader, reader/writer, reading/writing
apparatus.

In addition, the ID‘to be authenticated as the same kind
means an ID in which a bit train, which represents an ID code,

is fully matched, or which is judged as the same kind, although

12
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there is a different portion in part, and the ID to be
authenticated as a different kind means an ID in which a bit
train, which represents an ID code, is not matched, and which

is judged as a different kind.

(Implementation Mode 1)

Figs.l, 4, 5, 7 are block diagrams of a wireless
communication mediumprocessing apparatus in an implementation
mode 1 of the invention, and Figs.7, 10, 11 are block diagrams
of a part of the wireless communication medium processing
apparatus in the implementation mode 1 of the invention.

1 designates a wireless communication medium processing
apparatus, and 2 designates a reading/writing section, and 3
designates a transmission divider, and 4 designates a reception
compositor, and 5 designates an antenna, and 6 designates an
antennacircuit substrate, and 7designatesa transmission line,
and 8 designates a recebtion. line, and 9 designates a
transmissionmain line, and 10 designates a receptionmain line,
and 11 designates a wireless communication medium, and 12
designates a up-conversion section, and 13 designates a wave
detection section, and 13a designates a down-conversion section,
and 14 designates a transmission signal amplifier, and 15
designates a reception signal amplifier, and 16 designates a
transmission signal output selector, and 17 designates a

reception signal input selector, and 18 designates a

13
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transmission signal electric power switching section, and 19
designates an A antenna, .and 20 designates a B antenna, and
21designatasaCantenna,and22designatesareceptionelectric
power calculator.

At the beginning, an outline of each section will be
described by use of Fig.1, and after that, modified embodiment
and configuration, function of each section will be described
by use of Figs.4 through 11, and finally, an operation of the
wireless communicationmedium in the implementation mode 1 will
be described.

Firstly, the wireless communication medium processing
apparatus 1 will be described. |

The wireless communication medium processing apparatus
1 is an apparatus which can carry out writing, or reading, or
reading/writing of data, with a wireless communication medium
11 which can carry out non-contact communication, such as an
IC tag, an IC card, an ID cérd, an ID tag, and is a thing which
is collectively called as a so-called reader, reader/writer
etc. Meanwhile, the figure represents an internal
configuration, but according to need, it is stored in a housing,
and stored in a building inside, a structural body which
configure various systems. The wireless communication medium
11storesvariéusinformationforcarryingoutIDauthentication
which will be described later.

Next, the reading/writing section 2 will be described.

14
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The reading/writing section 2, as they say, modulates
datatxnbeactuallymmittepjjlawirelesscommunicationnedium,
or demodulates data received from the wireless communication
medium 11, to authenticate its ID code, 1in the wireless
communication medium processing apparatus 1. Depending on
circumstances, there 1is also such a case that this
reading/writing section 2 is called as a reader and a
reader/writer. In addition, the reading/writing section 2 is
configured by electronic components and integrated circuits
(so-called IC and LSI), and all functions may be configured
by hardware, or may be configured by software centering on CPU,
and may be configured by composition of them. In addition,
in the reading/writing section 2, on the occasion of carrying
out recognition of an ID code from the wireless communication
medium according to need, error detection and error correction
may be carried out, and after ID code recognition, a display
section which displays ité result and notification means by
use of sound etc. may be disposed.

In addition, the reading/writing section 2 may have a
control section which carries out control of the entirety of
the wireless communication medium processing apparatus 1, and
may be equipped with instruction input means (e.g., a touch
panel and a keyboard etc.) in order for a user to operate the
apparatus and to give various instructions. 1In addition, it

is also suitable to carry out overall control such as carrying

15
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out synchionization processing of the entire apparatus, or
carrying out malfunction ‘detection processing.

In addition, in the reading/writing section 2, in case
of transmission, data for giving electric power to the wireless
communication medium 11 is outputted through the transmission
main line 9, or data tobe written in the wireless communication
medium 11 ismodulated, and in the samemanner, outputted through
the transmission main line 9.

On this account, the reading/writing section 2 includes
a modulation section, a demodulation section and so on.

Next, the transmission divider 3 will be described.

The transmission divider 3 divides a transmission signal
which was outputted from the reading/writing section, and then,
outputs it to a plurality of antennas 5 which are connected
ahead inadividedmanner. The output is inputtedto the antenna
circuit substrate 6 through the transmission line 7, and applied
to the antenna 5. The tranémission signal is outputted to the
antenna 5, and thereby, as described later indetail, a magnetic
filed is applied to the wireless communication medium 11 and
electricpower is applied thereto, andwritingofdataiscarried
out.

The transmission divider 3 outputs an identical signal
to the antenna 5 which is éonnected thereto, in a normal state.
On this account, it is different from prior art, and regardless

of one reading/writing section 2, it is possible to have a number

16
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of antennas operated simultaneously, and for example, in case
that a number of the antenna_s 5 aredisposedat different places,
it becomes possible to carryout communicationwith thewireless
communication medium 11 which exists in any one of these
communicationranges. Alternatively, itispossibletorealize
a very wide communication range.

Fig.2 is a circuit diagram which shows on e example of
a transmission divider 3. 1In the transmission divider 3 shown
in Fig.2, it shows such a case that a wireless communication
medium processing apparatus 1 has four antennas 5 (not shown
in the figure). The transmission divider 3 is, as shown in
Fig.2, configuredbyapluralityofdividers (brokenline frame) .
A reading/writing section 2 (not shown in the figure) is
~ connected to a divider 30la through a transmission main line
9. The divider 30la has two output terminals 302, and each
output terminal 302 is copnected to two dividers 30lb. The
divider 301b has two outpﬁt terminals 303, respectively, in
the same manner as the divider 30la, and four output terminals
303 in total are connected to four antennas 5 through an antenna
circuit substrate 6, respectively.

Next, the reception compositor 4 will be described.

The reception compositor 4 combines reception signals
fromthepluralityof antennas S5whichare connected, and outputs
it to the reading/writing'section.2‘through the reception main

line 10. By this means, all of reception signals from the

17
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wireless communication medium 11, which were by a number of
the antennas 5 is to be rec_eived by the reading/writing section
2 in a concentrated manner. The reading/writing section 2
demodulates this combined reception signal to demodulate an
ID code, and can recognize that ID code.

In this way, by combining reception signal from a number
of antennas by use of the reception compositor 4, it enables
a number of antennas to carry out simultaneous reception, and
in a number of the antennas 5 which exist at different places,
even 1f the wireless communication medium 11 exists anywhere,
it becomes possible to carry out communication at all times,
and to recognize its ID code.

Meanwhile, at this time, the reception compositor 4
combines a wave detection signal which was wave detected, but
not RF signal itself which was received by the antenna 5. As
tothewavedetection,asde;cribedlater,jjfareceptionsignal
is modulated with ASK and‘FSK etc., it is realized by use of
a rectifier, a down-conversion section etc. Alternatively,
ifPSK,nmlti—valuenmdulation,orthogonalmodulatiénetc.are
used, there is also such a case that wave detection is realized
by further use of orthogonal demodulation etc.

The wave detection section 13, which generates this wave
detection signal, may bé installed on the antenna circuit
substrate 6 which was directly coupled to the antenna 5, or

may be disposed at any place between the antenna 5 and the

18
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reception compositor 4, or may be disposed in an inside of the
reception compositor 4. However, when it is disposed on the
antenna circuit substrate 6 which was directly coupled to the
antenna 5, by this means, a wave detection signal, whose
frequency was lowered (depending on circumstances, it still
have continuity, but it is a base band signal which is close
to a digital signal having slightly discreténess).by wave
detection,butruﬂ:aRFsignalwithhighfrequency,flowsthrough
the reception line 8 which is pulled around from each antenna
5 to the reception compositor 4, and therefore, there is no
mutual interference.

In addition, since it becomes low frequency, it also
becomesstrongagainstnoise,anditbecomesaifficulttoreceive
influence of superfluous noise at the time of combining, and
as compared with such a case that combininé is carried out in
ananalogmannerwithoutnmdificatianfrmnRFsignalasinpmior
art, it is possible to prévent wave form fluctuation due to
noise and wave form breakup at the time of combining.

In addition, since it has already become a wave detection
signal, combining of signals is realized by use of a simple
adder, and therefore, signal electric power loss, which is
proportional to the number of antennas, does not also occur.
On this account, in case éf demodulation of a signal which was
combined in the reception compositor 4 and outputted to the

reading/writing section 2, nose and electric power loss at the
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time point of combining are almost avoided unlike the prior
art, and therefore, accurate demodulation becomes possible,
and it is possible to suppress generation of erroneous decision
etc. in ID authentication very much.

On this account, thereisalsosuchamerit that anecessity
of error correction, which requires a large-size circuit, and
soon is eliminated, and it is possible to satisfy requirements
of miniaturization and low cost of the apparatus.

Inaddition, there isalsononecessitytohaveaplurality
of demodulation sections as in the prior art, and low cost and
miniaturization are realized.

Further, at this time, unlike a case of using a number
of the reading/writing sections 2 as in the priof art,
synchronization processing etc. between the reading/writing
sections 2 become unnecessary, and there is also such a merit
that erroneous reading etc. of an ID code are'eliminated.
Alternatively, it is unneéessary to arbitrarily switch the
antenna 5 to be activated, by an antenna changeover switch,
as in the prior art, and therefore, a communication range is
wide, and as a matter of course, communication by use of all
antennas 5 simultaneously is realized.

Fig.3 is a circuit diagram which shows one example of
a reception compositor 4. In the reception compositor 4 shown
in Fig.3, it shows such a case that the wireless communication

medium processing apparatus 1 has four antennas 4 (not shown
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in the figure), in the same manner as in Fig.2. The reception
compositor 4 has an additi_on circuit 401 (broken line frame).
The addition circuit 401 has four input terminals 402, and one
output terminal 403. Four antennas 5 are connected to four
input terminals 402 through thé antenna circuit substrate 6.
The output terminal 403 is connected to the reading/writing
section 2 (not shown in the figure) through the transmission
main line 9.

Meanwhile, the transmission divider 3 and the reception
compositor 4 may be disposed at places which are different from
thét of the reading/writing section 2, or may be disposed at
the same place, and may be stored in the same housing. In
addition, the transmission divider 3 and the reception
compositor 4 may be formed by combination of electronic
components, and may be formed by a dedicaAted LSI, and may be
configured by combination of software and hardware. If it is
configured by software, itvbecomes easy to respond to various
ex post modifications, and if it is configured by hardware,
low power consumption and miniaturization are facilitated.

Next, the antenna 5 will be described.

The antenna 5becomes arelayof thewireless communication
medium 11 and the reading/writing section 2 to realize
communication, and applies a magnetic field to the wireless
communication medium.

The antenna 5 is formed by a conductor, and the conductor
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may be formed by single metal, and may be an alloy, and may
be various things such as a thing in which metal coating etc.
were applied to ceramic and resin etc. Steel, stainless,
aluminum etc. are suitable, but other materials may also be
used. Inaddition, inordertopreventadistantmagneticfiled,
it is suitable to dispose an electric field leakage resistance
plate etc. at the periphery of the antenna 5, and in order to
concentrate a magnetic field on a certain area, it is also
suitable to dispose a magnetic material plate.

Inaddition, the antenna 5 is representedby a loop antenna
having a loop shape, in Fig.l etc., but it may also be a bar
shapedantennaandaplate—likeone,otherthanthelodpantenna.
In addition, it is also suitable to use not only a loop antenna
having an opening portion of a two-dimensional shape but also
a three-dimensional loop antenna which forms an opening portion
inathree-dimensional space. Inthiscase, itbecomespossible
to apply a magnetic field, regardless of a position and a
directionof thewireless communicationmediumll, and expansion
of a communication range is realized.

In additiqn, by  disposing an expansion/contraction
section and a folding back section etc. at an arbitrary spot
of a conductor of the antenna 5, it is possible to make a shape
and a size of the antenna‘5 changeable arbitrarily, and it is
possibletorealizetheantenna 5whichcanappropriatelyrespond

to a use mode and an installation place.
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The suchlike antenna 5 is disposed at each of a number
of gateways which exit in an office floor, and is disposed at
a gateway of a shop, and so on.

Next, the antenna circuit substrate 6 will be described.

Theantennacircuit substrate 6 isconnectedtothe antenna
5, and the antenna circuit substrate 6 is connected to the
transmission line 7, the reception line 8, and connected to
the transmission divider 3, the reception compositor 4 ahead.

On the antenna circuit substrate 6, mounted are a feeding
sectionwhich feeds a signal current tothe antenna 5, areception
section which outputs the signal current, which wés received
by the antenna 5, to the reception line 8, a matching circuit
whichcarries out impedancematching, a terminating resistance,
a resonance circuit which adjusts transmissiqn/reception
frequency, and so on.

Meanwhile, these may be mounted as individual electronic
components, and may be mounted as an integrated circuit, and
may be mounted on each of the same substrate and different
substrates. In addition, it may be a non-substrate, and may
be formed in such a manner that discrete electronic components
are stored in a housing, and they may be stored including the
antenna 5.

The wireless communication medium 11 is, as described
above, a medium which carries out various non-contact wireless

communications to communicate its ID code etc., such as an IC
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tag, an IC card, an ID tag, an ID card, a non-contact card,
and normally, electric:powgr'is supplied‘thereto by an induced
current which is generated by a magnetic field from the antenna
5, but it may also be the wireless communication medium 11 which
has electric power in itself.

The foregoing is a basic configuration of the basic
wireless communication medium processing apparatus 1 in the
implementation mode 1, and does not require a number of
reading/writing sections 2 as in the prior art, and a very low
cost wireless communication medium proéessing apparatus is
realized.

Next, by use of Fig.4, a system for transmitting a base
band-signal, in order to eliminate noise which became a problem
in case of transmitting a RF signal as in the prior art, in
the transmission line 7 and the reception line 8, will be
described.

In the up-conversion section 12, carried out is such
processing that a signal, which was outputted from the
reading/writingsection,isup—convertedtopredeterminedhigh
frequency which was determined by a standard etc., in the
transmission main line 9, on the occasion of transmitting a
base band signal withhighnoise resistance characteristic from
the antenna 5 to the wiréless communication medium 11. For
example, by use of a mixer and VCO etc., a base band signal

with a level of several KHz through several hundred KHz is
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up-converted to frequency of MHz unit, and thereby, it becomes
possibletomaketransmissionfromtheantennaSithhewireless
communication medium 11 at desired frequency. For example,
it is increased to 13.56MHz which is defined in RF-ID standard
etc.

Meanwhile, at this time, it is also suitable to remove
a unnecessary high frequency component by a low-pass filter
(not shown in the figure).

Theup—conyersionsectionlzis,asshowninFig.7,mounted
on the réading/writing section 2 and the transmission divider
3 etc., in advance, and by this means, a transmission signal
is frequency-converted to transmission frequency. Meanwhile,
up-conversion may be carried out by another method, without
using the up-conversion section 12.

Meanwhile, in IDOIS015693which isone of RF-ID standards,
it is defined that communigation is carried out at 13.56MHz.

Next, the wave detecfion section 13 will be described.

The wave detecﬁion section 13 uses a rectifier and the
down-conversion section 13a.

The wave detection section 13 carries out wave detection
of a réception signal which was received from the wireless
communication medium 11 at the antenna 5.

In case that a reception signal is modulated by ASK and
FSK, it is possible to obtain a wave form having a pretty much

smooth curve, by use of a rectifier. At this time, if a
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modulation system is ASK, a portion which represents “1” of
data is rectified to a'ter;acecimountain.shaped‘ﬂave form, and
therefore,inthereading/writingsection2,itbecomespossible
to finally demodulate digital data by envelope demodulation
etc., and it is possible to take out digital data.

In case of FSK, by changing a frequency band which can
be rectified, a wave form after rectification is sorted into
a high frequency portion and a low frequency portion, and this
is separated by clock sampling and a filter etc., and “17, “0~
of data is separated, and digital data can be demodulated.

In addition, it is once lowered to low frequency by use
of the down-conversion section 13a, and then, processing is
carried out, which is also suitable. In this case, noise is
getting fewer, and in addition to that, processing by use of
a low cost circuit becomes possible. At this time, clock
sampling etc. are effectivle'used.to carry out demodulation.

As the down—conversién.section 13a, a mixer and VCO etc.
are used, and a multiplier etc., which become necessary, may
be shared with the wup-conversion section 12 and the
down-conversion section 13a.

A reception signal, which was received by the antenna
5, 1s a signal having high frequency of for example, 13.56MHz
which is determined in thé RF-ID standard etc., and generation
of noise due to such a fact that a signal, which transfers through

the reception line 8 connected up to the reception compositor
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4, and the reception main line 10 connected to the
reading/writing section 2, is of high frequency, becomes a
problem.

Atthistime,inthedown—conversionsection13,frequency
is reduced to a base band signal of low frequency such as several
KHz through several hundred KHz etc., and thereby, a noise
resistance characteristic is heightened, and the
above-described problem is solved.

In particular, in case that a number of the antennas 5
are connected toand concentratedonone reading/writingsection
2, and in addition, a transmission side, which is uplink, and
a reception side, Whicﬁlis downlink, are entwined intricately,
the problem of noise becomes severe in high frequency, but by
dropping a signal to a low frequency base band signal and
transferring it through the use of the up-conversion section
12 and the down-conversionsectionl3ainthisway, it ispossible
tosolvethesenoiseproblemé. By thismeans, it became possible
to avoid such a necessity that, in order to avoid this in the
past, a number of reading/writing sections are disposed and
thereby, cost is increased, or an antenna changeover switch,
which sacrifices a simultaneous operation, is introduced.

Meanwhile, in Fig.4, the wave detection section 13 is
mounted on the antenna circuit substrate 6, but, for example,
it may also be mounted on the transmission divider 3 and the

reception compositor 4, and may also be mounted on a separate
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housing and substrate, and all together with the transmission
divider 3 and the receptiop compositor 4, the reading/writing
section 2, etc. may be stored in, mounted on one housing and
substrate, aﬁd it may be arbitrarily determined depending on
a use mode and an installation place.

As above, it is possible to prevent noise generation and
wrap-around of noise, which become a problem on the occasion
of having a number of the antennas 5 operated simultaneously,
on one reading/writing section 2 as a base point, by use of
the transmission divider 3 and the reception compositor 4, and
further, it is-possible to prevent erroneous reading and unread
which arise from noise.

Next, by use of Fig.5, a case of using an amplifier in
order to improve reading accuracy of a reception signal will
be described.

The transmission éignal amplifier 14 is mounted in a
transfer path of a transmiésion signal, and is a thing which
amplifies electric power of the transmission signal.

In addition, the reception signal amplifier is mounted
in a transfer path of a reception signal, and is a thing which
amplifies electric power of the reception signal.

As the transmissionsignal amplifier 14, apower amplifier
is suitably used, and as the reception signal amplifier 15,
a low noise amplifier is suitably used.

Inaddition, it isdesirable that a transmissionamplifier
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ismountedafter frequencyincrease intheup~-conversionsection
12, from the point of noi;e exclusion etc., but depending on
circumstances, it may be disposed on the transmission divider
3 and the reading/writing section 2. In addition, it is also
all right if the transmission signal amplifier 12 is mounted
one by one with respect to each antenna 5, but from the viewpoint
of cost, it is also suitable to reduce the number of the
transmission signal amplifier 12, by disposing it at a front
stage of dividing a signal with respect to each antenna in the
transmission divider 3 and the reading/writing section 2 etc.

In the same manner, a reception amplifier may be disposed
after an output of the wave detection section 13 as shown in
Fig.5, and may be disposed before the wave detection section
13 as shown in Fig.8. In addition, it may be also disposed
after reception signals were combined in the reception
compositor 4 and the reading/writing section 2. In addition,
these may be discrete devices, and may be integrated as an
integrated circuit, together with another wave detection
section 13 and another impedance matching circuit etc., and
in this case, miniaturization and low power“consumption etc.
are realized.

Fig.6 is a circuit diagram which shows one example of
a wave detector 13 periphery. The wave detector 13 has, as
shown in Fig.6, an antenna matching circuit 131, a filter 132,

and a wave detection circuit 133. The antenna is connected
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to the reception compositor 4 (not shown in the figure) through
a wave detection section.l;, a reception signal amplifier 16,
and a filter 134. ‘In addition, the antenna matching circuit
131 is connected to the transmission divider 3 (not shown in
the figure). In the wave detection section 13, as shown in
a broken line frame, a diode is serially connected to a line
of input/output, and further, a diode, a resistor, and a
capacitor are connected to this line in parallel.

Fig.4 shows such a case that, in the transmission divider
3, the up—éonversion section 12 and the transmission signal
amplifierl4aredisposedbeforeatransmissionsignalisdivided,
and such a case that, in the reception compositor 4, the
down—conversionsectionl3azﬂuithereceptionsignalamplifier
15 are disposed after reception signals from the plurality of
antennas were combined. As a matter of course, as described
above, it may be disposed‘and mounted in an inside of the
reading/writing section 2;

Meanwhile, these may be stored in an apparatus which was
stored in one housing, and may be separately stored in separated
housings and disposed flexibly.

The foregoing explains a case of having a number of the
antennas 5, which are connected from the reading/writingsection
2, operated simultaneously, and distributing a transmission
signal to all antennas which are connected in order to realize

simultaneous communication with the wireless communication
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medium 11 which exists in a communicétion range of any one of
theseantennas 5, or simulta}neous communicationwithaplurality
of wireless communication media 11, to combine reception
signals.

Next, by use of Figs.8 through 11, to arbitrarily select
any part of the plurality of antennas 5 depending on a use mode
and have it operated will be described.

Fig.8 shows such a state that, in an inside of the
transmissiondivider 3, the transmission signal output selector
16, which selects any arbitrary one (singular number, or plural
number) of thepluralityof antennas 5 and outputs a transmission
signal, is mounted, and in the same manner, in the reception
compositor 4, the reception signal input selector 17, which
selects any arbitrary one (singular number, or plural number)
of reception signals fromthe pluralityof antennas 5and outputs
the reception signal, is mounted.

The transmission sigﬁal output selector 16 carries out
an operation for switching to any antenna among the plurality
of antennas 5 a transmission signal, thch was outputted from
the reading/writing section 2,1is outputted. For example, it
isrealizedby use of a switch, an attenuator etc. For example,
it is useful to such a case that an operation of the antenna
5, which is disposed at é unnecessary place, is .stopped in a
certain time zone and a certain state, to reduce electric power

consumption, incase that anumber of the antennas 5are disposed.
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Alternatively, it is appropriate to such a case that, in order
to fully block off entering'and leaving at a specific gateway,
the antenna 5, which was disposed there, is stopped to fully
bloqk off (i.e., fully block off entering and leaving)
authentication of the wireless communication medium 11, in such
a case that the wireless communicationhmedium processing
apparatus 1 shown in Fig.8 is used for security of entering
and leaving management of an office floor.

In this way, by the transmission signal output selector
16, the antenna 5, which outputs a transmission signal, is
arbitrarilyselected, andthereby, onlyanantenna toberequired
is made active, and 1t becomes possible to carry out
communication with a wireless communication medium, only in
a communication range of the specific antenna 5.

On one hand, also in the reception signal input selector,
in the same manner, only a ;eception.signal from any arbitrary
antenna 5 among receptionlsignals received by the plurality
of antennas 5 is selected, and combined, and outputted to the
reading/writing section 2.

For example, this is also in the same manner, and as to
a reception signal from the antenna 5 which is disposed at an
arbitrary place, recognition of this is blocked off, and the
wireless communication medium 11, which is in a communication
range of the antenna 5 which is not selected as one outside

an object to be combined of reception signals, is set to be
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outside an object for ID authentication, and thereby, there
is such merits that security is improved and it is possible
to configure a user-friendly apparatus.

Fig.9 is a circuit diagram which shows one example of
the wireless communication medium processing apparatus 1 which
includesatransmissionsignaloutputsélectoplGandareception
signal input selector 17. Inthewireless communicationmedium
processing apparatus 1 shown in Fig.9, it shows such a case
that it has seven antennas 5 (not shown in the figure). 1In
addition, the wireless communication medium processing
apparatushasrasshowninE&g.9,thetransmissionsignaloutput
selector, the reception signal input selector 17, and a
multiplexer 101.

The transmission signal output selector‘lGZhas one input
terminal 161, and seven output terminals 162. Between the input
terminal 161 and each output terminal 162, a PIN diode switch
(Positive Intrinsic Negative diode switch) 163 is disposed.
ON/OFF of each PIN diode switch 163 is controlled by a control
signal which the multiplexer 101 outputs. On one hand, the
reception signal input selector 17 has seven input terminals
171, and one output tefminal 172. Between each input terminal
171 and the output terminal 172, an analog switch 172, which
is configured by a CMOS switch (Complementary Metal-Oxide
Semiconductor switch), is disposed. ON/OFF of each analog

switch 173 1is controlled by a control signal which the
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multiplexer 101 outputs, in the same manner as the PIN diode
switch 163.

In addition, in the wireless communication.:medium
processing apparatus 1 shown in Fig.9, as shown in Fig.8, it
shows such a case that fhe wave detection section 13 is disposed
on the anténna 5. Therefore, a transmission signal, which is
transferred in the transmission signal output selector 16, is
a RF signal of 13.56MHz. On one hand, a reception signal, which
the antenna 5 received, is inputted to the reception signal
"input selector 17 through the wave detection section 13, and
therefore, it is a wave detection signal which is of lower
frequency (e.g., 400kHz) than the RF signal.

That is, in the transmission signal output selector 16,
high frequency RF signal is ON/OFF controlled, and thefefore,
a switch having a frequency characteristic which can be
responsive to high frequency is desirable, and for example,
it 1is possible to utilizelvarious kinds of RF switches, in
addition to the above-described PIN diode switch. On one hand,
in the reception signal input selector 17, a wave detection
signal, which is of lower frequency than the RF signal, is ON/OFF
controlled, and therefore, there is necessarily no need to use
a PIN diode switch and a RF switch as described above, and it
is possible to adopt any énalog switch such as a CMOS switch.
By doing this, it is possible to reduce a manufacturing cost

of the wireless communication medium processing apparatus 1
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with simplifying a switch which is used, over properly carrying
out ON/OFF control.

Next, Fig.6 éhows such a case that, according to a
difference of a shape etc. of the antenna 5, electric power
ofatransmissionsignal, whichis given fromthe reading/writing
section 2 to the antenna 5, is arbitrarily changed.

For example, as shown in Fig.10, the A antenna 19, the
B antenna 20, the C antenna 21 are such antennas that its loop
shape and a size of an opening portion are different,
respectively.

These are different depending on, for example, a
difference of a size and a shape of an installation.place, or
adifference of adesired communication range at aninstallation
place, and so on. For example, there is such a case that, at
a plurality of gateways which exist on an office floor or a
shop, the A antenna 19 is disposed on a middle-size door, and
the B antenna 20 is disposéd on a window, and the C antenna
21 is disposed on a main gate.

Inthisway, incase that ashapeof anantenna isdifferent,
acommunicationrange isalsodifferent, and therefore, electric
power, which is required for a transmission signal to be applied
(as a result, applied to the wireless communication medium 11),
is different. On this account, in this way, in accordance with
a shape, a size, aposition, a location, a desired communication

range of an antenna, electric power switching is carried out
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in the transmission signal electric power controller 18. For
example, it is realized by switching electric power through
the use of different signal amplifiers.

By this means, it becomes possible to realize such a state
that a transmission signal, which has an appropriate electric
power amount, is applied to each antenna, according to need,
and an appropriate communication range is secured, and
improvement of assuredness of communication with the wireless
communication medium 11 is realized.

Meanwhile, at this time, a shape and a size of an antenna
are stored as a database in an information table which was
programmed in advance, and it is suitable to switchoutput signal
electric power in the transmission signal electric power
controller 18 in accordance with a program. In this case, by
changing only the program at later time, it becomes possible
to easily respond to a c@ange, and a highly user-friendly
wireless communication ﬁedium processing apparatus 1is
realized.

Meanwhile, as a matter of course, antenna information
isarbitrarily inputted to the antenna circuit substrate 6 etc.,
and this is fed back to the transmission signal electric power
controller, and thereby, it becomes possible to realize
appropriate electric power switching.

Next, as shown in Fig.ll, to realize more particular

selection control by calculating reception electric power of
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a reception signal with respect to each of the plurality of
antenna will be described.

The feception electric power calculator 22 calculates
reception electric power at each of the A antenna 19, the B
antenna 20, and the C antenna 21. Calculation of reception
electric power is carried out by integrating an electric power
amplitude amount per unit time, and reception electric power
of a reception éignal at each antenna is calculated. At this
time, for example, in case that the A antenna 19, the B antenna
20, and the C antenna 21 were disposed at random, respectively,
there is such a case that the wireless communication medium
11 exists in the vicinity of any one of the antennas. At this
time, in case that the wireless communication medium 11 exists
only in a communication range where the B antenna 20 is disposed
(e.g., thewireless communication medium 11 passes through only
a gateway where the B antenna 20 is disposed, and so on), only
reception electric power ét the B antenna 20 is large at all
times, and others are small, or zero. In case that realized
is such a state that the suchlike empirical rule is applicable,
it is most effective that a reception signal from only the B
antenna 20 is selected and demodulated by the reading/writing
section 2, and also in transmission, it is suitable to select
only the B antenna 20 by the transmission signal output selector
16 and to activate it, from the phase of electric power

consumption saving etc.
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Alternatively, in case that it is judged that reception
electric power of only the ’B antenna 20 is large, there is such
a possibility that, in the A antenna 19 and the C antenna 21,
a distance with the wireless communication medium 11 is too
large and communication becomes difficult. In the suchlike
case, in the transmission signal electric power controller 18,
it is also suitable to increase transmission electric power
totheAantenna l9andtheCantenna2l, toincrease communication
accuracy with the wireless communication medium 11. Much the
same is true on demodulation of a reception signal.

In this way, by disposing the reception electric power
calculator 22 which calculates reception electric power of
reception signals from a plurality of antennas, there is such
a merit that low electric power consumption and security
strengthening due to appropriate limitation of a communication
range, appropriate respon’se to a use mode of a user, or
appropriate improvement of. communication capability etc. are
realized, and a more user-friendly wireless communication
medium processing apparatus is realized.

Next, an operation of the wireless communication medium
processing apparatus 1 will be described.

A necessary transmission signal is supplied from the
reading/writing section 2 to the transmission divider 3. The
supplied transmission signal is divided, and outputted to each

antenna 5 which is connected. From a conductor of the antenna
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5, a magnetic field is generated by this transmission signal.
At this time, in accordan_ce with a shape of the antenna 5, a
magnetic field is generated in each vector direction.

Here, in case that the wireless communication medium 11
such as an IC tag and an IC card exists at the periphery of
the antenna 5, responding to the magnetic field which is
generated from this conductor, an induced electromotive force
is generated on an internal antenna which is incorporated in
the wireless communication medium 11. By this means, electric
power and signal data are supplied to IC which i1s incorporated
in the wireless communication medium 11. In the wireless
communicationmediumll etc. towhichelectricpower was supplied,
inaccordancewithdata fromamemoryinstalled, load fluctuation
occurs in a modulation circuit which is composed of a switch
and a load circuit, and this load fluctuation is transferred
to the antenna by mutual inductance. The antenna 5 receives
this lcad fluctuation as al signal, and it is transferred to
the reception compositor 4 as areceptionsignal. The reception
compositor 4 combines receptionsignalsatthesepluralorsingle
antenna 5 (at this time, as the case may be, it becomes a base
band signal by rectification and down-conversion) and outputs
it to the reading/writing section 2. At this time, in case
of the wireless communication medium 11 which has the same ID
code, even if there exist a plurality of these wireless

communication media 11, a combined wave formed thereof is not
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broken up. In addition, if there is a single wireless
communication medium 11,_signals, which were received by
arbitraryantennas 5amongthepluralityofantennas, iscombined
and transferred to the reading/writing section 2. In the
reading/writing section 2, this signal is demodulated, and
according to need, error detection is also_carried out and
thereby, the signal is analyzed, and so-called digital data
of “17”, “0” is extracted. A train of this “17”, “0” data
represents an ID code, and as a result of this analysis, it
becomes possible to authenticatean IDcode etc. whichawireless
communication medium has.

Asamatterofcourse, itisalsopossible toobtainvarious
information other than the ID code (e.g., information etc. of
name,raffiliation, organization etc.).

Furthermore, since it is possible to have a number of
antennasoperatedsimultanepusly,itachievesanadvantagefor,
for example, simultaneoué parallel entering and leaving
management at each of a number of gateways which exit on an
office floor, shoplifting at a shop and so on, and in addition,
since one reading/writing section is normally sufficient, it
isof very lowcost, and at the same time, management is possible,
and it is also possible to block off an arbitrafy gateway by
arbitrarily closing a unﬁecessary antenna.

Meanwhile, as a matter of course, 1t is not limited to

such a case that there is a single reading/writing section 2,
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but it is also all right even if there are a plurality of themn,
and there are several hierarchy structures.

Bythewireless communicationmediumprocessingapparatus
1 with the configuration as described above, it is possible
torealizeawireless communicationmediumprocessing apparatus
in which a number of antennas are disposed at a wide variety
of places at low cost, without requiring a number of
reading/writing sections of high cost, unlike the prior art,
and further, it is possible to prevent erroneous reading and
erroneous recognition etc. due to insufficiency of
synchronization processing between the reading/writing
sections.

Further, unlike theprior art using the antenna changeover
switch which switches an antenna tobe activated, it is possible
to have all antennas operated simultaneously, and it becomes
possible to carry out secure communication with the wireless
communication medium 11 which exits at random in communication
ranges of antennas which were disposed at various places. 1In
particular, in case that a number of antennas were disposed
in a wide area, even if a wireless communication medium moves
at random, it is possible to make all of these available for
communication, and there is such a merit that eliminated is
reliability to such casualness that it exists in a communication
range of an antenna which is active. In particular, waiting

for time is eliminated, and there is also no necessity to search
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a place where the wireless communication medium 11 exists. 1In
addition, eliminated is thg problem of noise etc. due to switch
changeover, and accurate communication becomes sufficiently
possible.

Further, using receptionelectricpower etc. as thebasis,
by selecting an antenna to be activated, and by selecting
electric power of a transmission signal, it becomes possible
to realize a user-friendly wireless communication medium
processing apparatus which responded to a use mode.

Meanwhile, a direct current component is overlapped in
advance with any one of signals etc. of the transmission line,
the reception line and it is transferred, and thereby, it is
possible to supply a power source without pulling around
superfluouspowersourceandpowersupplycircuitkpowersupply
line to each antenna and the antenna circuit substrate, the
transmission divider, the ;eception.compositor, which is also
a desirable merit. |

As above, the invention could realize simultaneous
parallel communication with a wireless communication medium,
and demodulation processing etc., by eliminating high cost and
‘bad usability which arise from disposing a plurality of
reading/writing sections, or switching antennas one by one,
as in the prior art, and by connecting a number of antennas
to one reading/writing section.

Further, focusing attention on a point of erroneous
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demodulation which arises from noise in mutual interference,
or noise at the time of cgmbining, or electric power loss at
the time of combining, which are problems generated by combining
signals fromthe antennas 5directly in the reception compositor
4 through the use of RF signals, as in theprior art, the invention
an epoch-making thing in which these problems are solved by
inputting a once detected signal to the reception compositor
4, and even in case that a number of antennas were connected,
accurate demodulation can be carried out. In particular, in
case that the wave detection section 13 was disposed on the
antenna circuit substrate 6 which is directly coupled to the
antenna 5, there are no noise and interference even between
the reception lines 8 which are pulled around, and even in case
of applying this apparatus in a very wide area such as an office
" floor, it is possible to secure an operation with no problemn.

Further, in.additionxto these, a direct current electric
potential i1s overlapped iﬁ advance with a signal and it is
‘outputted to the transmission line and the reception line etc.,
and thereby, it is possible to eliminate such a necessity that
an extra power supply line is pulled around to each antenna
5 and the antenna circuilt substrate 6 etc., and to exclude
pulling-around of a power supply line, which is a very big cause
of noise, and thereby, in combination with the above-described
one, it is possible to realize accurate demodulation by

preventing influence of noise etc., in case of applying this
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apparatus to a wide place etc., and it is possible to process
wireless communication mgdia simultaneously in parallel by
connecting one reading/writing section and a plurality of
antennas, and to realize a high reliability wireless
communication medium processing apparatus.

Meanwhile, by forming a processing section for modulation,
demodulation, ID authentication, control of these, or display
of a result and acceptance of an instruction a reading/writing
section which had a user interface, and an antenna which had
a wave detection section (various shapes etc. may be used),
an intermediate device by which reception combining and
transmission division are possible (may be configured by one
substrate and device, and may be configured.separately)(in an
independent state, respectively'andgproviding“thenn a user can
combine them freely and build up various systems, which is

desirable.

(Implementation Mode 2)

An implementation mode 2 will describe a case of carrying
out communication with a plurality of wireless communication
media, in particular, a plurality of wireless communication
media having ID codes to be authenticated as the same kind,
or a plurality of wireless communication media having ID codes
to be authenticated as a different kind.

The ID code to be authenticated as the same kind, and
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the ID code to be authenticated as a different kind are as
described at the beginning.

Figs.l12, l4areblockdiagrams of awireless communication
medium processing apparatus in the implementation mode 2 of
the invention, and Fig.13 is an operational timing chart in
case of Fig.12, and Fig.1l6 is an operational timing chart in
case of Fig.1l4, and Fig.16 is an operational time slot chart
of wireless communication medium processing in the
implementation mode 2 of the invention.

1lb, 1lc, 11d designate wireless communication media,
and 11lb and lle¢ designate wireless communication media having
ID codes of the same kind, and 11d designates a wireless
communication medium having a different ID code.

23 designates a reading/writing ID switch, and 24
designates a modulation section, and 25 designates a
demodulation section.

The modulation sectinn 24 modulates data to be written
inthewireless communicationmediumllbetc. throughthe antenna
5, as described in the implementation mode 1, and the
demodulation section 25 demodulates a reception signal as
described in the implementation mode 1, to realize extraction
of digital data which is composed of “17, “0”.

The reading/writiné ID switch 23 is a switching section
for switching a period of carrying out communication with the

wireless communication medium 11 having a certain ID code, and
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a period of carrying out communication with the wireless
communication medium 11 hgving an ID code which is different
from this and having it operated, in case that there exists
the wireless communication media 11 having different ID codes,
in communication ranges of a plurality of antennas 5 which are
connected to one wireless communication medium processing
apparatus 1.

By this reading/writing ID switch 23, even in case that
there exists wireless communication media having a plurality
of different ID codes, in a communication range of one wireless
communication. ﬁedium processing apparatus 1, it is possible
to carry out accurate reading in response to this. If this
switching section does not exist, different ID codes, i.e.,
signal patterns fromwireless communication media are combined
by the reception compositor 4, and it becomes impossible to
carry out accurate demodulation of digital data, and erroneous
reading and erroneous recoglnition occur. Incontrast to this,
by the reading/writing ID switch 23, it is possible to carry
out processing with respect to each ID code in a divided manner,
and therefore, it becomes possible to carry out accurate
demodulation of digital data.

That is, in case of the wireless communication medium
processing apparatus 1 which is premised on such a matter that
there exist only the wireless communication media 11 having

ID codes of the same kind, it is all right if the reading/writing
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ID code switching section 23 does not carry out switching and
is set to be constant, and in case of the wireless communication
media 11 having different ID codes, for example, an ID code
which is divided into time slots with respect to each given
length of time and is read and written is repeated within a
reading/writing execution period, and thereby, accurate
demodulation of digital data of wireless communication media
having a plurality of different ID codes is realized.

Firstly, by use of Figs.12 and 13, such a case that there
exist a plurality of the wireless communication media 11b, 1lc
having ID codes of the same kind will be described.

11b, 1lcdesignatedifferentwireless communicationmedia
having ID codes of the same kind, and the wireless communication
medium 11b belongs to a communication range of the A antenna
19, and 11c belongs to a communication range of the C antenna
21. There exists no wireless communication medium in a
communication range of thé B antenna 20.

Here, all of the A antenna 12, the B antenna 20 and the
C antenna 21 becomes active, and a transmission signal is
transferred to each antenna from the reading/writing section
2 as a base point, and communication with the wireless
communication media 1lb, 1llc is realized.

On this account, even in case that there exist a plurality
of the wireless communication media 11b, 1llc, it is possible

to carry out communication with both sides simultaneously in
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parallel and to read ID codes of the both sides, since the A
antenna 19 and the C antenna 21 in respective communication
ranges are active,'and unlike such a case that antennas are
switched as in the prior art, waiting for its turn (in the prior
art, it is not necessarily possible to switch from the A antenna
to the C antenna 21 via a quickest route, and waiting time for
its turn is elongated unnecessarily, or there is such a case
that it is not possible to read out any one of the wireless
communication media 11b, 1lc indefinitely) is unnecessary.

By use of a timing chart of Fig.13, an operation will
be described. .

In the timing chart, each signal is lined up from a left
side upper stage. A horizontal axis represents a change in
a time direction, and a shape of a line designates a signal
wave form.

Signals are lined up from the upper stage in the order
of “output signal from the réading/writing'section.2”, “output
signal from the transmission divider 3”7, “operation period
signal at the A antenna 197, “operation period signal at the
B antenna 207, “operation period signal at the C antenna 21”7,
“reception signal at the A antenna 19”,“reception signal at
the B antenna 20”, “reception signal at the C antenna 217,
“combined reception signal at the reception compositor 47,
“demodulated data”.

Firstly, “ACK signal”, which permits operation start,
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is outputted from the reading/writing section 2, and this “ACK
signal” is transferred to a'll of the A antenna 19, the B antenna
20 and the C antenﬁa 21 through the transmission divider 3,
and an operation of each antenna 1is started. Concretely
speaking, a signal current flows through each antenna, and a
magnetic field, which is generated by this means, is applied
to the wireless communicationmedia 11b, 11c¢, and electric power
and data are applied to the wireless communication media 11b,
llc.

In addition, a zone, which is demarcated by “ACK signal”
and “END signal”, represents an operation period in which an
operation of each antenna is permitted, and as shown by SIG3,
SI1G4, SIGS5, respective operation permitted periods are set up
at the A antenna 19, the B antenna 20 and the C antenna 21.

In this operation permitted period, electric power is
supplied to the wireless cgmmunication.media 11b, 1lc, and in
response to this, data, which is stored in memories existing
in the wireless communication media 11b, 1lc, causes load
fluctuations of the A antenna 19 and the C antenna 21 because
of mutual reactance, in response to switching etc. of internal
switches, and a signal is received. As represented by SIG6,
a wave form change occurs at the A antenna 19, and in the same
manner, a wave form change also occurs at the C antenna 21.
Here, since the wireless communication media 11b, 1lc have the

same ID code respectively, a wave form change with the same
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shape is generated. Incontrastfothis,awaveformfluctuation
does not occur at the B ante_nna 20 since there exists nowireless
communication medium 11 in its communication range.

SIG 6 and SIG 8 with an identical wave form are combined
in the reception compositor 4 (here, as described in the
implementation mode 1, they may be signals with
transmission/reception frequency between an antenna and a
wireless communication medium without modification, and in
order to reduce noise, they may be changed to base band signals
by carrying out wave detection such as rectification and
down-conversion and then, combined, and by use of a reception
signal amplifier, signal amplification is applied thereto),
and a signal wave form, which is shown by SIG 9, is ouﬁputted
to the reading/writing section 2. Since it is a wave form from
the wireless communication media 11b, 1lc having ID codes of
the same kind, the combined composite wave form SIG 9 does not
have any wave form breékup, and 1is outputted to the
reading/writing section 2, with keeping signal wave forms which
corresponded to these ID codes.

The reading/wring section 2 demodulates this by carrying
out envelope detection, frequency detection, synchronous
detection and so on, and digital data is extracted. In DATA
1, digital data, which is lined up in the order of “01010101~,
is demodulated.

DATA 1, which is this demodulated digital data, is an
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ID code which the wireless communication media 11b, 1llc have,
and the reading/writing section 2 carries out advisability
authentication etc. of an ID code, and if IDs are matched, it
means that both of the two wireless communication media 11ib,
llc having the same ID code were ID-approved simultaneously.

Forexamplé,carriedoutissuchprocessingthatadmission
of company employees who possess both wireless communication
media 11b, 1llc is approved simultaneously. Alternatively, it
is applied to such a case that it is judged simultaneously that
commercial goods of respective wireless communication media
11b, 1llc are not lifted in a shop, and so on.

Adversely, if an ID code is not appropriate, for example,
a gate for entering and leaving is not opened, and a gate is
kept tobe closed, and in case that it is attached to a commercial
good, an alarm is operated as shoplifting, which leads to
appropriate processing at Fhe time of application to security
etc. |

In addition, although it is not shown in Fig.13, on the
occasion of combining reception signals from the wireless
communication media 11b, 1llc, combining is carried out after
information of which antenna of the A antenna 19 through the
C antenna 21 it comes from was added, and it is outputted to
the reading/writing section 2, and thereby, in the
reading/writing section 2, it is possible to judge in a

communication range of which antenna, ID authentication was
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carried out.

For example, in case that it is applied to entering and
leaving security of an office floor, it becomes possible to
carry out such processing that only doors, where the A antenna
19 and the C antenna 21 are disposed, are opened, and a door,
where the B antenna 20 is disposed, is kept to be closed, and
SO on.

Alternatively, even 1in case that the wireless
communication media 11b, 1llc moved in communication ranges of
theAantennal9, theBantenna20andtheCantenna2l, recognition
iscarriedoutinacommunicationrangeof anyoneof the antennas.

Next, as shown in Fig.14, an operation of such a case
that thereexist thewireless communicationmediallb, 11dhaving
ID codes to be authenticated as a different kind will be
described.

11b and 11d have different kind ID codes. In this way,
there is such a case that wireless communication media having
different ID codes exist in a communication ranges of antennas
which were connected to the same wireless communication media
processing apparatus, and there is a necessity to authenticate
these ID codes."For example, it 1is such a case that ID
authentication by use of a wireless communication medium is
used for a number of gateﬁay security of an office floor, and
such a case that ID codes were desired to be classified and

used by classification of persons who possess wireless

52



WO 2005/081423 PCT/JP2005/003658

communication media.

In the suchlike case, a given length of time is divided
into time slots in édvance for only classifications of ID codes
which become necessary as ID authentication objects, and an
authentication cycle of respective ID codes is assigned to each
time slot.

For example,‘ in case that there are sixty kinds of ID
codes which require for ID authentication, and as to others
thanthis,itisnotnecessarytoauthenticatethéninamdreless
communication apparatus, one minute is divided into sixty time
slots (i.e., one second per one time slot), and in a certain
slot, such a system that data is applied to a wireless
communication medium, so as to read out only an ID code which
corresponds to that slot, is used. In communication between
the reading/writing section 2 and the wireless communication
medium 11, datajjsapplied1¥>thewirelesscommunicationnmdium
so as to read out only a certain arbitrary selected ID code,
and thereby, with regard to a wireless communication medium
having an ID code which does not correspond to this, data is
not outputted from the wireless communication medium to an
antenna. On this account, during a period of an arbitrary time
slot, an antenna receives data which comes from only a wireless
communication medium having an ID code which was assigned to
this time slot, and it is demodulated in the reading/writing

section 2.
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In the reading/writing ID switch which appears in Fig.14,
it realizes to arbitrarily switches an ID code to be read out,
by carrying out Ehe suchlike switching of time slots etc.
Meanwhile, the suchlike switching means to switch a
communication time zone with respect to each kind of ID codes,
unlike the conventional switch which selects one out of a
plurality of antennas to realize switching, and therefore, all
antennas are absolutely operating simultaneously, as to which
there is no difference.

Meanwhile, in Fig.16, division into time slots for the
purpose of curving up time during which communication with a
wirelesscommunicationmediumiscarriedoutisshownonatiming
chart. 1In case that ID 1 through 6 are targeted as an object
for ID authentication, a given length of time is divided into
sixtimeslots,andIDauthenticationiscarriedoutinsequence.

As apparent from the timing chart, in a period of ID 1,
a signal of only ID 1 is réceived by an antenna, and much the
same 1s true on other ID 2 etc. sequentially.

Meanwhile, it is also all right even if a frequency band
is divided into channels and corresponding frequency multiplex
is used, as well as dividing time into time slots.

In Fig.14, the wireless communication medium 11b has an
ID code “ID_X”; and the wireless communication medium 11d has
an ID code “ID Y”. 1IN addition, the wireless communication

medium 11b exists in a communication range of the A antenna
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19, and the wireless communication medium 11d exists in a
communication range of thg C antenna 21.

An operation:at this time is shown in a timing chart of
Fig.15.

The timing chart of Fig.15 is such a thing that the same
signals as those of Fig.13 are lined up from a upper stage,
and a horizontal axis represents a change on a time axis, and
a line represents a shape of a wave form.

Firstly, inorder tocarryout communicationwith an ID X,
ACK signal and an END X signal are outputted from the
reading/writing section 2, and passing through the transmission
divider 3, are outputted to each antenna. By this means, an
operation permitted period signal, which carries out
coﬁmunication for the purpose of ID X authentication, becomes
active at each of the A antenna 19, the B antenna 20 and the
C antenna 21. This is an “ID X” period signal which is
represented by SIG 12 thréugh SIG 14.

DuringapmriodofthisID_Xperiodsignal,communication
withthewireless communicationmediumllbhavingID Xiscarried
out. As shown in the timing chart of Fig.9, a signal current
flows through each antenna, and a magnetic field is generated
and induced electric power is applied to each of the wireless
communication media 11b, 11d, but in only the wireless
communicationmediumllbhaving the IDcodeof ID X, transmission

of a signal to an antenna due to load fluctuation is simply
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carried out.

That is, in Fig.14( since the wireless communication
medium 11b exists'in a communication range of the A antenna
19, as represented by SIG 15, there occurs a change in a wave
form only at the A antenna 19, and this is combined with another
signal in the reception compositor 4, as a reception signal
at the Aantenna 19, and outputted to the reading/writing section
2. At the B antenna 20 and the C antenna 21 where there exists
nowireless communicationmedium 11b having the ID code of ID X,
there occurs no wave form change in a signal.

On this account, in the reception compositor 4, there
is no signal breakup which arises from such a matter that it
is combined with a signal wave formwhich is composed of another
ID code, and digital data is accurately demodulated in the
reading/writing section 2. Here, as ID X, it is demodulated
as “010101~.

On one hand, in thelsame manner, during such a period
that an ID Yperiodsignal, whichis aperiodsignal for carrying
out communication with an ID code of ID Y, is active, only the
wireless communicationmediumlldhavingID Ytransmitsasignal
which includes data, to an antenna, and as shown in SIG 17,
a signal, in which there is a wave form change, is outputted
only at the C antenna 21.

As to a signal at this C antenna 21, in the reception

compositor 4, there is no breakup etc. of a signal wave form,
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since there existsno signal having another ID code, and finally,
in the reading/writing seqtion 2, digital data is accurately
demodulated. Heré, an ID code of ID Y is “01000101”, and
different from ID X.

By this means, it is possible to pbrocess, almost
simultaneously, apluralityof thewireless communicationmedia
11b, 11d having different ID codes according to need, and in
addition to that, even if these are located in a communication
range of any antenna which was connected to the wireless
communication medium processing apparatus 1, it is possible
to process it by the simultaneous operation in the same manner,
and there is not such a problem that superfluous walting time
is generated, bysequentiallyswitchingantennas tobe operated,
aé in the prior art. As amatter of course, since it is possible
to carry out processing by one reading/writing section 2, low
cost can be realized. '

These are appropriatlely applicable to such a case that
each antenna is disposed at a number of gateways which exist
in a shop etc. to carry out entering and leaving management,
to carry out shoplifting, and to carry out taking in and out
management of commercial goods.

Meanwhile, Figs.12 through 15 show such a case that there
are two wireless communication media and three antennas, but
it is all right even if they are more than this, or less than

this, or by use of a plurality of reading/writing sections 2,
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a parallel, serial hierarchical structure based on these as
a base point is configured in a more complicated mahner, and
in this case, it bécomes possible to realize more complicated
processing.

Meanwhile, even in case of the implementation mode 2,
awavedetectionsignalafterwavedeteétionisusedandcombined
in the reception compositor, in the same manner as in the
implementation mode 1, and thereby, it is possible to
sufficiently avoid noise and electric power loss, and a direct
current component is overlapped in advance with a signal to
eliminate pulling-around of a power supply line so that a
resistance property to noise is strengthened, and thereby, it
is possible to realize a wireless communication medium
processing apparatus, system which is far more advanced than
the prior art, in which accurate demodulation is realized, and
in particular, even in casexof carrying out complex processing
such as same kind authentication, different kind authentication,

it is possible to carry out appropriate processing.

(Implementation Mode 3)

In an implementation mode 3, a wireless communication
medium processing system in which a wireless communication
medium processing apparatus was applied to various cases will
be described.

Meanwhile, the system here is simply used for descriptive
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purposes as to for example, such a case that centralized
processing such as a host is connected to carry out complicated
processing, and sﬁch a case that it is applied to a concrete
situation, and there isnoparticular interpretationdifference
between a wireless communication medium processing apparatus
and a wireless communication medium processing system.

The wireless communication medium processing apparatus
1, which was described in the implementation modes 1 and 2,
can be appropriately used to a certain mode in which there is
a necessity to carry out management simply and accurately, by
use of a wireless communication media, and it is very
advantageous.

In particular, unlike the prior art, the reading/writing
section can be reduced, and therefore, there is such a merit
that it is of low cost, and there is no trouble to carry out
simultaneous processing fpr a plurality of reading/writing
sections, and it becomes possible to prevent erroneous reading
and an erroneous operation.

In addition, unlike the prior art in which antennas to
be activated are switched by a switch, a simultaneous operation
is possible, and there is no necessity to chase a wireless
communication medium (and a human and baggage having this) as
to which there is a possibility of moving, and it is possible
tosurelycarryout IDauthentication simultaneouslyinparallel,

and therefore, an amount of wireless communication media which
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canbeprocessedatoncebecomesdramatically larger, and further,
even in case of having different ID codes, simultaneous
parallel processihg is possible. Furthermore, it is also
possible to avoid the problem of noise etc.

Figs.l17, 18, 20, 21 are block diagrams of a wireless
communication medium processing system in the implementation
mode 3 of the invention.

Fig.1l7 shows a case of using a gate type antenna which
is used for baggage screening at an airport and a gateway of
a shop etc. Meanwhile, Figs.1l7, 18 are shown as a wireless
communication medium processing system to which a wireless
communicationmediumprocessing apparatus was applied, but they
are not limited to a system, and are shown as a wireless
communication medium processing apparatus itself, and applied
thereto, and therefore, in such a state that a host was removed,
they are shown as a wirele§s communication medium processing
apparatus.

Meanwhile, Fig.1l7 shows three or more loop antennas (in
the figure, four loop antennas 26 are shown, and such a case
that there are three facing areas is shown), and simultaneous
parallel communication with the wireless communication medium
11 is enabled, by such a gate type antenna that a number of
loopantennaswere linedup, at ashopentranceetc. Forexample,
it is suitable for such a case that it is used for a very wide

entrance, and entering and leaving management and commercial
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good management are carried out by disposing it at a plurality
of entrances, and so on. ‘

Alternativeiy, it is also all right even if there are
only two loop antennas 26 as in Fig.18. It is such a case that
the two loop antennas 26 are set to face with each other, and
communication with the wireless communication medium 11 in its
facing area and its vicinity is carried out. Also in this case,
a transmission signal is divided by the transmission divider
3 and outputted to the two loop antennas, and signals from the
two loop antennas 26 are once wave-detected, and combined in
the reception compositor 4 as a wave detection signal, and
outputted to the reading/writing section 5, and thereby, it
is possible to enable communication with the wireless
communication medium 11, at any loop antenna.

For example, it is suitable for sucha case that anentrance
is narrow, and it is suitab}e to have the two antennas 26 faced
with each other, and a gate type antenna is formed with respect
to each entrance, and so on.

As a matter of course, it is all right even if any number
of loop antennas 26 other than this are disposed.

Fig. 20 shows a mode of carrying out entering and leaving
management at a number of gateways which are disposed various
places such as an office floor or a factor, or a classroom of
a school etc., a floor of government and other public offices,

a patient’s room of a hospital etc., a large~size retail store.
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Fig. 21 shows a wireless communication medium processing
system which has a plurality of gates, and classifies and sorts
commercial goods été. to which wireless communication media
were attached, with respect to‘each gate.

26 designates a loop antenna, and 27 designates a gate
type antenna, and 28 designates a host, and 20 designates a
room, and 31, 32, 33, 34, 35, 36, 37, 38, 39 designate gateways,
and although theyarenot shown in the figure, antennas described
in the implementation modes 1 and 2, which carry out
communication with a wireless communication medium, are
disposed at respective gateways 31 through 39.

40, 41, 42 designate humans, and 43, 44, 45 designate
wireless communication media such as non-contact IC cards, ID
tags, RF-1ID, whichcarryoutenteringandleaving security check,
respectively, or authentication bodies which stored the
wireless communication media. These wireless communication
media 43, 44, 45 are possessed by the humans 40 through 42,
respectively.

46 designates acentralizedmanagement apparatus inwhich
a reading/writing section, a transmission divider, a reception
compositor etc. were installed, and a transmission line and
a reception line are connected from this apparatus to antennas
which are disposed at respective gateways 31 through 39. At
this time, as described in the implementation modes 1 and 2,

a reading/writing ID code switching section and a transmission
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signal output selector etc. may be disposed according to need.
In addition, other control, which are required for centralized
management, may bé disposed according to need.

Allofrespectivegateways 31 through39isnormallyclosed,
and the gateways 31 through 39 are unlocked, respectively, only
by ID code authentication due to communication with only a
wireless communication medium having an ID code of an
authentication object. This realizes such security that it
is possible to screen a human who is permitted to enter into
a room.

Firstly, anapparatus, asystem, whichare showninFigs.17,
18, will be described.

The loopantennaisanantennawhichhas anopeningportion,
and in the figure, opening portions of two loop antennas 26
face with each other, and the gate type antenna 27 is configured.
As a matter of course, it i; all right even if there are three
or more loop antennas, and in case that they face with each
other, it is preferable that the opening portions are nearly
inparallel, butitisall right evenif theyare out of alignment.
For example, inasecuritygateetc. atanairport, baggage

and humans pass through between the loop antennas 26, and at
this time, ifwireless communicationmediaareattachedthereto,
ID authentication is carried out by communication with this.
By ID authentication, right or wrong of passing is determined.

In addition, even in this case, there is such a merit that it
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is possible to authenticate the wireless communication media
11 which were attached to customers and baggage passing through
a plurality of gate simultaneously, by having a plurality of
antennas operated simultaneously in ©parallel by one
reading/writing section, which is of very high efficiency. In
particular, as described in the implementation mode 1, there
is no noise by the transmission divider 3 and the reception
compositor 4, and subsequent demodulation by division of a
transmission signal and combining of a reception signal becomes
possible, and a superfluous reading/writing section 2 is not
required, as in the prior art, and low cost is realized, and
unnecessary processing such as synchronization processing
becomes unnecessary. In addition, since there is no necessity
to interchange the loop antenna 26 to be activated, there is
such a merit that a large amount of processing becomes possible
simultaneously in paralle%.

Fig.19 is a perspective view which shows one example of
awireless communicationmediumprocessing systemhaving a gate
type antenna. A wireless communication medium processing
system 500 has two housings 72, .as shown in Fig.19, and these
housings 72 are disposed so as to face with each other. 1In
an inside of each housing 72, a loop antenna 26 (broken line)
having an opening portion 261 is disposed. That is, these two
loop antennas 26 are disposed in suc‘h a manner that the opening

portions 261 of the loop antennas 26 face with each other, and
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thereby, a gate type antenna is configured.

When a human 70 having baggage 71 passes between the loop
antennas 26, the Wireless communication medium processing
system 500 detected a reception signal from a wireless
communication medium 11 which was attached to a document in
the baggage 71, and thereby, carries out input/output
authentication of the document etc. The document is an example
of a physical object.

Next, an apparatus, a system, which are shown in Fig.20,
will be described.

At respective gateways 31 through 39 where antennas were
disposed, ahuman, whohasawireless communicationmediumhaving
an ID code of a unlocking available object, is ID-authenticated
to realize unlocking, by carrying out communication with that
wireless communication medium.

Here, it is assumed.that only the wireless communication
media 43, 44 are wireless communication media having ID codes
of unlocking target, and the wireless communication medium 45
lsawireless communicationmediumhaving an ID code of unlocking
non-target. In this case, the human 40, who came close tq the
gateway 37, has the wireless communication medium 43, and
therefore, the gateway 37 is unlocked, and thereby, it becomes
possible to walk in a room.

In the same manner, the human 41, who has the wireless

communication medium 44, can walk in a room from the gateway
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39.

At this time, as described in the implementation modes
1 and 2, antennas,4which were disposed at respective gateways
31 through 29, operate simultaneously, and therefore, they
communicate with both of the wireless communication media 43
and 44, and these reception signals are combined in the reception
compositor, and then, demodulated in the reading/writing
section 2. It is authenticated whether demodulated digital
data is of a correct ID code, and by this means, the gateways
37, 39 are unlocked, and the humané 41, 42 can walk through
gates.

Meanwhile, as described in the implementation mode 2,
even 1f the wireless communication media 43, 44 have different
ID codes, it is possible to carry out simultaneous processing,
by a time slot system with time division and a channel system
with frequency division etc.

On one hand, as to the wireless communication medium 45
having an ID code which is not permitted in this room 30, the
ID code is not authenticated as a result of communication, and
therefore, the gateway 34 is not unlocked, and the human 42
can not walk in a room. This is the same even if an entrance
is changed.

In this way, it is possible to secure security.

Meanwhile, at this time, it is all right even if only

a specific gateway uses a security system which corresponds
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only to a wireless communication mediumr having a specific ID
code, by changingover anIDcode tobe authenticatedbyagateway.
This is effective .to such a case that an inside of the room
30 is further broken into parts, and so on.

In addition, unlike Figs.17, 18, it is all right even
if there are much more wireless communication media, and it
is also all righf even if someone walks in a room from another
gateway. In addition, much the same is true on leaving a room.

Inaddition, it is also suitable to carry out an emergency
countermeasure such as changing an ID code of authentication
target by a data change in the centralized processing apparatus
46, and non-unlocking all gateways in a specific state.

In addition, the suchlike managed room 30 is further built
up as one unit, and thereby, it is possible to build up a wider
area wireless communication medium processing system.

The suchlike wireless communication medium processing
system 1is applied to a security system using wireless
communication media, for an office etc.

Next, an apparatus, a system, which are shown in Fig.21,
will be described.

Fig.21 shows a wireless communication medium processing
system which has a plurality of gates, and classifies and sorts
commercial goods etc. to which wireless communication media
were attached, with respect to each gate.

50 designates a wireless communication medium processing
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system, and one example of a commercial good automatic sorting
system etc. which are usgd for commercial good sorting.

51, 52, 53, 54 designate sorting paths. 55 designates
a passage, and 56 designates a commercial good, which is an
example of physical object, to a wireless communication medium
is attached, and 57, 58, 59, 60 designate antennas, and 61,
62, 63, 64 designate entrances, and although they are not shown
in the figure, all antennas 57 through 60 are connected to a
centralized processing apparatus which is composed of a
reading/writing section, a reception compositor, a
transmission divider and so on.

A wireless communication medium having an arbitrary ID
code is attached to the commercial good 56, and moves on the
passage55whichiscomposedofabelfconveyeretc. Theantennas
57 through 60 are controlled so as to communicate with wireless
communicationnmdiahavingdifferentIH)code,respectiveiy(as
in the implementationmode 2), and communicationwith a wireless
communication medium of a commercial good, which moves on the
passage 55 movable like a belt conveyer, is carried out
sequentially.

Atthistime,incasethatawirelesscommunicationmedium,
which corresponds to an ID code to be authenticated by any one
of the antennas 57 through 60, is attached to the commercial
good 56, that commercial good 56 is taken in any one of the

entrances 61 through 64 where that antenna is disposed, and
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sortedinanyoneof the sortingpaths 51 through 54, andautomatic
sorting of commercial goods becomes possible.

For example, in this case, processing is carried out
sequentially by carving up by time slot unit in such a manner
only the antenna 57 communicates with a certain ID code 1, and
only the antenna 58 communicates with another ID code 2, and
thereby, the suchlike automatic sorting is realized.

As above, as shown in Figs.17, 18 and 20, as a principle,
one reading/writing section is used for entering and leaving
security of an office etc., and automatic sorting of commercial
goods, etc.,  to enable communication with a wireless
communication medium at a number of gateways where antennas
were disposed, etc., and it becomes possible to realize a
processing system which is of very low cost and does not need
a complicated circuit structure such as synchronizing
processing.

In addition, unlike the prior art where antennas to be
activated are switched sequentially, it is possible to process
data from a plurality of wireless communication media
simultaneously by the reception compositor, by having all or
arbitrarily selected antennas operated simultaneously, and
therefore, entering and leaving are realized simultaneously,
and it becomes easily possible to realize sorting of a number
of commercial goods, and so on. Further, by excluding a base

band signal, it is also possible to prevent noise from being

69



WO 2005/081423 PCT/JP2005/003658

generated.

Meanwhile, even in case of the implementatioﬁ mode 3,
in the same manner as in the implementation modes 1 and 2, a
wave detgction signal after wave detection is used and combined
in the reception compositor so that it is possible to
sufficiently avoid noise and electric power loss, and a direct
current component'is overlapped in advance with a signal to
eliminatepulling-aroundof apower supplyline andto strengthen
a resistance property to noise so that accurate demodulation
is realized, and in particular, even in case of carrying out
complicated processing such as same kind authentication and
different kind authentication, it is possible to carry out
appropriate processing. It is possible to realize a wireless
communication medium processing apparatus, system which were
far more advanced than the prior art.
<INDUSTRIAL APPLICABILITY>

The invention has a plurality of antennas, a transmission
divider which is connected to the plurality of antennas, a
reception compositor which is connected to the plurality of
antennas, and a reading/writing section which is connected to
the transmissiondivider and the reception compositor and caries
out reading or writing, or reading/writing of data with a
wireless communication medium through the antenna, and by such

aconfigurationthatawavedetectionsignal afterwavedetection
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is inputted to the reception compositor, it is applicable also
to an application in which it is necessary to carry out
communication witﬁ a plurality of wireless communication media
simultaneously in parallel and ID authentication thereof, at
low cost and with low noise, by at least one reading/writing

section.
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CLAIMS

1. A wireless communication medium processing apparatus
which carries out éommunication‘with.as&ireless communication
medium, to carry out reading/writing processing as to
informationwhichis storedinthewireless communicationmedium,
comprising:

a plurality4of antennas;

a transmission divider, which is connected to the
plurality of antennas; and

a reception compositor, which is connected to the
plurality of antennas;

wherein the transmission divider divides an input signal
between the plurality of antennas; and

the reception compositor combines signals from the

plurality of antennas, and output it.

2. The wireless communication medium processing apparatus
according to claim 1, further comprising:

a wave detector, which detects a wave detection signal
from the signals from the antennas, and

wherein the reception compositor combines the wave
detection signal which is detected by the wave detector, and

outputs it.

3. The wireless communication medium processing apparatus
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according to claim 2, wherein the wave detector is installed
on the antenna.

4, The wirelesé communication medium processing apparatus
according to claim 2, wherein the wave detector includes a

rectifier.

5. The wireless communication medium processing apparatus
according to claim 2, wherein the wave detector includes a

down—-conversion section.

6. The wireless communication medium processing apparatus
according to claim 2, wherein the wave detection signal is a

base band signal.

7. The wireless communication medium processing apparatus
according to claim 1, futher comprising:

a reception signal amplifier which amplifiers the signal
from the antenna, and

wherein the reception compositor combines a signal which
was amplified by the reception signal amplifier, and outputs

it.

8. The wireless communication medium processing apparatus
according to claim 1, further comprising:

atransmission signal amplifier, whichamplifiesa signal
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which is divided by the transmission divider.

9. The wireless communication medium processing apparatus
according to claim 1, wherein the transmission divider and the

reception compositor are disposed one for each.

10. The wireless communication medium processing apparatus
according to claim 1, wherein the signal is overlapped with

a direct current component.

11. The wireless communication medium processing apparatus
according to claiml, wherein the transmission divider includes
a electric power controller which controls electric power of
the signal, in accordance with a position of the antenna or

a shape of the antenna.

12. The wireless communication medium processing apparatus
according to claim 1, comprising:
a reading/writing section which is connected to both the
transmission divider and the reception compositor, and
wherein the reading/writing section carries out the
reading/writing processing, with the wireless communication

medium which stores a certifiable ID code.

13. The wireless communication medium processing apparatus
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according to claim 12, wherein the reading/writing section
includes a reading/writing ID switch;

wherein the.reading/writing ID switch switches the
reading/writing processingwhich is carried out with awireless
communicationmediumwhich stores the IDcode tobe authenticated
as the same kind, and

thereading/Writingprocessingvﬂﬁxﬂliscarriedoutvﬁth
a wireless communication medium which stores the ID code to

be authenticated as a different kind.

14. The wireless communicatiop medium processing apparatus
according to claim 12, wherein the reading/writing ID switch
carries out the reading/writing processing which is carried
out with a wireless communication medium which stores an ID
code to be authenticated as a different kind, by a time slot

which is time~divided with respect to each the ID code.

15. The wireless communication medium processing apparatus
according to claim 1, wherein the antenna is a loop antenna
including an opening portion; and

at least two of the loop antennas are disposed in such

a manner that the opening portions face with each other.

l6. A wireless communication medium processing system,

comprising:
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the wireless communication medium processing apparatus
according to claim 1; and

a gateway;

wherein the plurality of antennas is disposed at the

gateway.

17. The wireless communication medium processing system
according to claim 16, wherein:

in éase that ID authentication is carried out as a result
of communication between the antenna which is disposed at the
gateway and the wireless communication medium, the gateway is

unlocked.

18. The wireless communication medium processing system
according to claim 16, further comprising:

a plurality of the gateways;

wherein an arbitrary antenna among the plurality of
antennas which is disposed at the plurality of gateways can
be selected as an antenna which does not carryout communication,

in advance.

19. The wireless communication medium processing system
according to claim 16, further comprising:
sorting paths which are disposed at the gateways,

respectively.
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20. The wireless communication medium processing system
according to claim 19,

wherein in éase that ID authentication is carried out
as a result of communication between the antenna which is
disposed at ﬁhe gateway and a wireless communication medium,
a physical object to which the wireless comnunication medium
is attached is sorted in the sorting path which is disposed

at the gateway.

21. The wireless communication medium processing system
according to -claim 20, wherein the physical object is a

commercial good.

22. A wireless communication medium processing apparatus
which carries out communication with a wireless communication
medium, to carry out rgading/writing processing as to
informationwhichisstoredinthewirelesscommunicationmedium,‘
comprising:

a plurality of antennas;

a reception signal input selector, which is connected
to the plurality of antennas and selects a certain antenna from
the plurality of antennas connected, and

a wave detector, which is installed between the antenna
and the reception signal input selector, and detects a wave

detection signal from signals from some antenna which are
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selected by the reception signal input selector.

23. The wireless communication medium processing apparatus
according to claim 22, wherein the wave detector is installed

on the antenna.

24, The wireless communication medium processing apparatus
according to claim 22, wherein the wave detector includes a

rectifier.

25. The wireless communication medium processing apparatus
according to claim 22, wherein the wave detector includes a

down-conversion section.

26. The wireless communication medium processing apparatus
according to claim 22, wherein the wave detection signal is

a base band signal.

27. The wireless communication medium processing apparatus
according to claim 22, further comprising:

a reception signal amplifier which amplifiers the signal
from the antenna.
28. The wireless communication medium processing apparatus
according to claim 22, wherein the reception signal input

selector is one.
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29, The wireless communication medium processing apparatus
according to claim 22, wherein the signal is overlapped with

a direct current component.

30. The wireless communication medium processing apparatus
according to claim 22, further comptising:w

a electric power calculator which calculates electric
power of the signal from the antenna; and

wherein the reception signal input selector selects a
certain antenna from the plurality of antennas, in accordance
with the electric power of the signal which is calculated by

the electric power calculator.

31. The wireless communication medium processing apparatus
according to claim 22, further comprising:

a reading/writing sgction, which is connected to the
reception signal input selector, and

in which the reading/writing section carries out the
reading/writing processing, with the wireless communication

medium which stores a certifiable ID code.

32. The wireless communication medium processing apparatus
according to claim 31, wherein the reading/writing
section includes a reading/writing ID switch;

wherein the reading/writing ID switch switches the
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reading/writing
processing which is carried.out with a wireless communication
mediuﬂlwhich.storeé the ID code to be authenticated as the same
kind; and

the reading/writing processing which is carried out with
a wireless communication medium which stores the ID code to

be authenticated as a different kind.

33. The wireless communication medium processing apparatus
according to claim 31, wherein the reading/writing ID switch
carries out the reading/writing processing which is carried
out with a wireless communication medium which stores an ID
code to be authenticated as a different kind, by a time slot

which was time-divided with respect to each the ID code.

34. The wireless communication medium processing according
to claim 22, wherein the antenna is a loop antenna including
an opening portion; and

at least two of the loop antennas are disposed in such

a manner that the opening portions face with each other.

35. A wireless communication medium processing system,
comprising:
the wireless communication medium processing apparatus

as set forth in claim 22; and
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a gateway,
wherein the plurality of antennas is disposed at the

gateway.

36. The wireless communication medium processing system
according to claim 35, wherein,

in case that ID authentication is carried out as a result
of communication between the antenna which is disposed at the
gateway and the wireless communication medium, the gateway is

unlocked.

37. The wireless communication medium processing system
according to claim 35, further comprising:

a plurality of the gateways;

wherein, an arbitrary antenna among the plurality of
antennas which is disposed{at the plurality of gateways can
be selectedas anantenna which doesnot carryout communication,

in advance.

38. The wireless communication medium processing system
according to claim 35, further comprising:
sorting paths which are disposed at the gateways,

respectively.

39. The wireless communication medium processing system
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according to claim 38, wherein:

in case that ID authentication is carriedout as a result
of communication bétween the antenna which is disposed at the
gateway and a wireless communication medium, a physical object
towhich thewireless communicationmedium is attached is sorted

in the sorting path which is disposéd at the gateway.
40. The wireless communication medium processing system

according to claim 39, wherein the physical object is a

commercial good.
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