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presence ol a vehicle, to a charging area BS and transmits
the assigned area ID. Based on return of the transmitted area
ID from the vehicle 200, the charging apparatus establishes
pairing, which 1s a communication connection setting,
between the charging apparatus and the vehicle. The charg-
ing apparatus then performs electric power management of
the electric power transmitted from the charging area BS to
the vehicle 1n a non-contact manner through wireless com-
munication between the paired vehicle and charging appa-
ratus.
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Fig.4
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Fig.7
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1

NON-CONTACT CHARGING SYSTEM,
NON-CONTACT CHARGING METHOD,
NON-CONTACT CHARGING TYPE
VEHICLE, AND NON-CONTACT CHARGING
MANAGEMENT APPARATUS D

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions 10
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

15

The present application is an application for reissue of

US. Pat. No. 9,197 093, issued Nov. 24, 2015, which is a
national stage application of PCT/JP2010/073290, filed

Dec. 24 2010.
20

FIELD OF THE DISCLOSURE

The present invention relates to a non-contact charging
system, a non-contact charging method, a non-contact
charging type vehicle, and a non-contact charging manage- 25
ment apparatus.

BACKGROUND OF THE DISCLOSURE

Recent electric vehicles and hybrid vehicles employ a 30
storage battery serving as an electric power supply umt for
an electric motor, which 1s a drive source for such vehicles.

As a system for recharging such a storage battery, a charging,
system having a charging device for supplying electric
power to the storage battery, such as a charging station, has 35
been proposed. Specifically, to recharge the storage battery
using the system, a feeding plug, which 1s attached to a distal
end of an electric power supply cable extending from the
charging device, 1s mserted 1into a feeding port formed 1n the
vehicle. This electrically connects the feeding plug to the 40
storage battery in the vehicle. The storage battery 1s thus
recharged by supplying electric power from the charging
device to the storage battery through the electric power
supply cable.

In contrast, a non-contact charging system has been 45
proposed as a system for supplying electric power from a
charging device to a storage battery without using the
alorementioned electric power supply cable. Referring to
FIG. 10, as described in Patent Document 1,for example, the
non-contact charging system includes a charging device 50
having an electric power transmission coil 1, which 1s
embedded in the ground surface in advance. An electric
power reception coil 2 1s mounted 1n a lower body portion
ol a vehicle, which 1s a charging target. The electric power
reception coil 2 1s positioned to face the electric power 55
transmission coil 1 to cause electric power transmission
from the electric power transmission coil 1 to the electric
power reception coil 2 through mutual 1induction or reso-
nance brought about by electromagnetic coupling between
the electric power transmission coil 1 and the electric power 60
reception coil 2. Also, to control the electric power trans-
mitted from the charging device to the storage battery, the
non-contact charging system performs wireless communi-
cation between a charging-side wireless communication
device, which 1s installed 1n the charging device, and an 65
in-vehicle wireless communication device, which 1s
mounted 1n the vehicle. However, when the wireless com-

2

munication 1s carried out between the two wireless commu-
nication devices at a position close to the electric power
transmission coil 1 and the electric power reception coil 2,
the communication 1s influenced to a measurable extent by
noise caused by a magnetic field produced between the
clectric power transmission coil 1 and the electric power
reception coil 2. To solve this problem, typically in such
non-contact charging systems, the two wireless communi-
cation devices are arranged at such positions that the wire-
less communication devices are prevented from being influ-
enced by the magnetic field between the coils 1, 2, thus
performing remote communication. To carry out wireless
communication, pairing 1s carried out to ensure that the
vehicle having the storage battery that 1s the charging target
for the charging device corresponds to the vehicle that 1s the
target for the wireless communication.

In the above-described charging system, the charging
device may be used by an indefimite number of vehicles for
recharging. In this case, an electric power transmission coil
1s embedded 1n each of a plurality of charging areas and the
vehicles, which are the charging targets, are arranged 1n the
respective charging areas. Also 1n this case, remote commu-
nication 1s carried out between the charging device and each
of the vehicles. However, the charging device receives
multiple wireless signals from the vehicles, which are,
specifically, the corresponding in-vehicle wireless commu-
nication devices of the vehicles. This decreases accuracy in
the aforementioned pairing.

To solve this problem, as described 1n Patent Document 2,
a non-contact charging system has an electric power trans-
mission device, which obtains 1dentification information (1D
information) from a portable device (a device to be
recharged) as a charging target. Based on the obtained 1D,
the electric power transmission device authenticates the
portable device as the charging target. Referring to FIG. 11,
this non-contact charging system includes a plurality of
clectric power feeding devices 12, which have near field
communication function and non-contact charging function
for a portable device 20. Each of the electric power feeding
devices 12 detects electromagnetic waves transmitted from
the portable device 20, which 1s carried by the user, as an 1D
signal specific to the portable device 20. The electric power
teeding device 12 then provides intensity information of the
detected electromagnetic wave to a server device 16. The
server device 16 has database storing IDs of different
portable devices 20, which have been registered in advance.
Specifically, based on a set of intensity information regard-
ing the ID signals received by the electric power feeding
devices 12, the server device 16 1dentifies the electric power
feeding device 12 that corresponds to the most intense
clectromagnetic wave as the electric power feeding point for
recharging the portable device 20. Subsequently, for the
identified electric power feeding device 12, a monitor 14
serving as a display device arranged in parallel with the
clectric power feeding device 12 displays that the electric
power feeding device 12 1s now capable of charging. Then,
based on comparison between the ID of the portable device
20 obtained by the 1dentified electric power feeding device
12 and the corresponding 1D registered in the database, the
server device 16 authenticates the portable device 20 and

sets a charging condition for the portable device 20 through
the i1denftified electric power feeding device 12. In this
manner, the electric power feeding device 12 1s caused to
perform non-contact charging on the portable device 20.
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PRIOR ART DOCUMENT

Patent Document

Patent Document 1: Japanese Laid-Open Patent Publication
No. 2009-106136

Patent Document 2: Japanese Laid-Open Patent Publication
No. 2009-213293

SUMMARY OF THE

INVENTION

Problems That the Invention 1s to Solve

As has been described, when there are a plurality of
clectric power feeding devices, one of the electric power
feeding device 1s set as an electric power feeding point,
which 1s to feed electric power to a portable device serving,
as a charging target, based on intensities of electromagnetic
waves transmitted by the portable device. The portable
device 1s then authenticated using its ID. However, 11 there
1s a plurality of portable devices for a single electric power
feeding point, the above-described pairing 1s dificult to
establish. Specifically, when electromagnetic waves pro-
duced by the portable devices in the vicinity of the electric
power feeding point (which 1s an electric power feeding
device) have mutually overlapped communication ranges, 1t
1s dithicult to i1dentily one portable device as the charging
target out of the portable devices located 1n the overlapped
communication ranges.

Also, when a portable device 1s authenticated as a charg-
ing target using an ID specific to this portable device, only
devices each having an ID registered in server database 1n
advance can be candidates for the charging target. Addition-
ally, a server must manage a great number of IDs belonging
to portable devices owned by an indefinite number of users,
which are different from one portable device to another. This
inevitably complicates authentication of a charging target
device using an ID and pairing prior to non-contact charg-
ng.

Accordingly, 1t 1s an objective of the present invention to
provide a non-contact charging system, a non-contact charg-
ing method, a non-contact charging type vehicle, and a
non-contact charging management apparatus that allow easy
and accurate i1dentification of a charging target device,
including a vehicle such as an automobile or a portable
device, and perform non-contact charging on the charging
target device.

Means for Solving the Problems

To achieve the foregoing objective, a non-contact charg-
ing system includes a charging target device having a
storage battery and a charging apparatus having intercom-
munication function for intercommunicating with the charg-
ing target device. The system transmits electric power to the
corresponding charging target device 1n a non-contact man-
ner to recharge the storage battery. The charging apparatus
assigns an area ID serving as mmformation for determining
the presence of the charging target device to a charging area
and transmits the area ID. The charging apparatus 1dentifies
the charging target device as a target of the electric power
transmission based on return of the transmitted area ID from
the charging target device through the imtercommunication
function. The charging apparatus transmits the electric
power to the identified charging target device 1 a non-
contact mannetr.

5
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In the above-described configuration, the area ID used by
the charging apparatus to determine the presence of the
charging target device 1s assigned to each charging area of
the charging apparatus. The charging apparatus transmits the
asmgned area 1D to the charging target device. When the
charging target device returns the transmitted area ID to the
charging apparatus, the charging apparatus determines that
the charging target device, which 1s the transmission source
of the area ID, 1s the device located in the charging area, or,
in other words, the device as the electric power transmission
target. Accordingly, simply by assigning the area 1Ds to the
respective charging areas and receiving the corresponding
one of the area IDs returned from the charging target device,
the charging apparatus 1s allowed to identify the charging
target device. This allows the charging apparatus to 1dentify
the device as the charging target without obtaining an 1D or
information specific to the charging target device from the
charging target device. Also, since the number of the
assigned area IDs corresponds to the number of the charging
areas, the charging apparatus 1s allowed to identify the
charging target device using a mimmum necessary number
of IDs. This facilitates management of the area IDs. As a
result, the charging apparatus i1dentifies the charging target
device easily and accurately, thus enabling non-contact
charging for the charging target device.

In accordance with one aspect of the present invention, as
first communication using the mntercommunication function,
pairing as communication connection setting between the
identified charging target device and the charging apparatus
1s performed through transmission of the area ID between
the charging apparatus and the charging target device
through near field communication. As second communica-
tion through the mtercommumnication function, electric
power control 1s performed on the electric power transmitted
from the charging area to the charging target device in a
non-contact manner through wireless communication differ-
ent from the near field communication between the paired
charging target device and charging apparatus.

In the above-described configuration, pairing 1s per-
formed between the charging apparatus and the charging
target device prior to the electric power control, based on
transmission of the area ID between the charging apparatus
and the charging target device. Then, wireless communica-
tion for the electric power control 1s carried out between the
paired charging target device and charging apparatus.
Accordingly, even when there 1s an indefinite number of
charging target devices in the vicinity of the charging
apparatus and the devices have mutually overlapped com-
munication ranges for the second communication, the charg-
ing apparatus 1s allowed to accurately 1dentily the charging
target, with which the charging apparatus i1s to wirelessly
communicate. In this manner, through a simple procedure
including transmission and return of the area ID, the afore-
mentioned pairing 1s established easily and accurately. This
ensures accurate execution of the electric power control
based on the second communication between the paired
charging apparatus and charging target device. Also, a series
of operation from communication to electric power trans-
mission between the charging apparatus and the charging
target device 1s accomplished 1 a non-contact manner
without physically connecting the charging apparatus to the
charging target device, for example.

In accordance with one aspect of the present invention,
the charging apparatus has a plurality of charging areas one
of which 1s said charging area, assigns an area ID to each of
the charging areas, and separately transmits the assigned
area IDs. When the charging target device returns the




US RE48,659 E

S

corresponding one of the transmitted area IDs to the charg-
ing apparatus, the charging apparatus i1dentifies the charging
area and the charging target device each as the electric power
transmission target based on the returned area ID, and
transmits the electric power from the identified charging
area to the i1dentified charging target device in a non-contact
manner.

The present mnvention 1s eflectively used particularly in a
case 1 which there are a plurality of charging areas and a
plurality of charging target devices, as in the above-de-
scribed configuration. Specifically, in the above-described
configuration, the charging target devices in the charging
arecas are identified through transmission and return of the
area IDs, which have been assigned to the respective charg-
ing areas by the charging apparatus. This allows the charging
apparatus to accurately 1dentify each of the charging target
devices arranged 1n the corresponding one of the charging
areas. As a result, non-contact charging 1s performed accu-
rately on the identified one of the charging target devices.

In accordance with one aspect of the present invention,
the charging target device adds a device 1D, which 1s specific
information for identifying the charging target device, to the
area 1D provided by the charging apparatus, and returns the
device ID and the area ID to the charging apparatus. The
charging apparatus identifies the charging target device as
the electric power transmission target including accompa-
nying information of the charging target device based on the
device ID returned from the charging target device together
with the area ID.

In the above-described configuration, the charging appa-
ratus receives the device 1D, together with the area ID, from
the charging target device. Using the area ID and the device
ID, the charging apparatus identifies the charging target
device as the electric power transmission target, including
the accompanying information belonging to the charging
target device. This allows the charging apparatus to obtain
the accompanying information of the charging target device
including the type and the specifications of the device and
the device owner’s name, in addition to 1dentification of the
charging target device to be recharged. As a result, the
charging apparatus 1s allowed to recharge the charging target
device using the accompanying information. This allows the
charging apparatus to carry out electric power settings
suitable for the type of the charging target device and bill the
owner ol the charging target device.

In accordance with one aspect of the present invention,
the device ID includes specification information represent-
ing the specifications of the charging target device corre-
sponding to the electric power transmission target. The
charging apparatus determines the specifications of the
charging target device as the electric power transmission
target based on the specification information included 1n the
device ID, and sets an electric power corresponding to the
determined specifications as an electric power to be trans-
mitted to the charging target device.

The specifications of the charging target devices are
varied from one device type to another. It 1s thus desirable
to set the value or amount of the electric power to be
transmitted from the charging apparatus to each charging
target device 1 a non-contact manner in correspondence
with the specifications. Accordingly, in the above-described
configuration, the charging target device returns the area 1D
that has been transmitted by the charging apparatus and the
device ID including the specification information of the
charging target device to the charging apparatus. This allows
the charging apparatus to identify the charging target device
as the charging target and the specifications of the charging
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target device. As a result, the charging apparatus 1s allowed
to transmit the electric power corresponding to the specifi-
cations of each charging target device, thus properly
recharging the charging target device in correspondence
with the specifications of the charging target device.

In accordance with one aspect of the present invention,
the charging apparatus has a primary coil for electric power
transmission in correspondence with the charging area. The
charging target device includes a secondary coil electromag-
netically coupled to the primary coil. The electric power
transmission from the charging area to the charging target
device 1s carried out through electromagnetic induction or
clectromagnetic field resonance between the primary coil
and the secondary coil.

In the above-described configuration, the charging appa-
ratus performs electric power transmission from the charg-
ing area to the charging target device through electromag-
netic iduction or electromagnetic field resonance between
the primary coil and the secondary coil. This allows the
charging apparatus to accomplish non-contact charging on
the charging target apparatus simply by arranging the pri-
mary and secondary coils to face each other. As a result, the
non-contact charging is performed on the 1dentified charging
target device further easily.

In accordance with one aspect of the present invention,
the charging apparatus transmits the area ID to the charging
target device using electromagnetic coupling between the
primary coil and the secondary coil. The charging target
device guides the user of the charging target device to the
charging area based on the intensity of a signal communi-
cated between the primary coil and the secondary coil.

In the above-described configuration, the charging appa-
ratus 1s allowed to transmit the area ID to the charging target
device through a method of, for example, pulse modulation,
amplitude modulation, or frequency modulation, by using
clectromagnetic coupling between the primary coil and the
secondary coil. The intensity of the magnetic field of each of
the primary and secondary coils characteristically increases
locally about the position at which the coils face each other.
The magnetic field of each coil 1s thus maintained in an
extremely narrow range. Accordingly, the communication
range brought about by the electromagnetic coupling
between the primary and secondary coils 1s limited to a
range 1n the vicinity of the coils. As a result, even when a
secondary coil mounted in a certain charging target device
1s arranged to face the primary coil arranged 1n the corre-
sponding charging area, and another charging target device
having a secondary coil 1s located adjacent to the aforemen-
tioned charging target device, electromagnetic coupling
occurs only between the primary coil and the secondary coil
facing each other. In other words, the primary coil 1is
clectromagnetically coupled only to the secondary coil
arranged 1n the charging area to face the primary coil but not
to the secondary coil of the adjacently arranged charging
target device. Specifically, even if there are a plurality of
charging target devices each having a secondary coil in the
vicinity of a certain charging area, the communication
ranges of the secondary coils are prevented from being
overlapped with one another. The charging apparatus 1s thus
allowed to transmit only the area ID corresponding to the
clectric power transmission target to the charging target
device located 1n the corresponding charging arca. As a
result, the charging apparatus reliably transmits the area 1D
for identifying the charging target device only to the charg-
ing target device to be 1dentified. Also, the primary coil for
clectric power transmission 1s mounted typically in the
corresponding charging area. As a result, based on the fact
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that mmtercommunication 1s established by electromagnetic
coupling between the secondary coil and the primary coil,
the charging apparatus 1s allowed to easily determine that the
transmission source of the area ID that has been returned
through the atorementioned intercommunication is located
in the charging area.

Additionally, 1n the above-described configuration, the
charging target device 1s guided to the charging area using
the mtensity of the signal communicated between the pri-
mary coil and the secondary coil. The charging target device
1s thus guided accurately to the charging area, which is the
position where the charging target device faces the primary
coil. This ensures not only establishment of intercommuni-
cation through the aforementioned electromagnetic coupling
but also electric power transmission from the charging
apparatus to the charging target device via the primary and
secondary coils at the prescribed charging position. As a
result, electric power 1s transmitted with 1mproved efli-
ciency.

In accordance with one aspect of the present invention,
the charging target device 1s an electric vehicle or a hybrid
vehicle including the storage battery serving as an electric
power source for an electric motor. The charging apparatus
includes a charging station for transmitting the electric
power from the charging area to the storage battery of the
electric vehicle or the hybrid vehicle.

Charging stations for electric or hybrid vehicles are
expected to be used by an indefinite number of vehicles,
identifving a charging target 1s thus particularly important
for such charging stations. Specifically, to recharge an
clectric or hybrid vehicle in a non-contact manner, a charg-
ing station must identily a vehicle as a charging target out of
other vehicles belfore transmitting electric power to the
vehicle. In the above-described configuration, the charging
station accurately 1dentifies the vehicle as the charging target
simply by recollecting (recovering) the area 1D, which has
been assigned by the charging apparatus, from the vehicle.

In accordance with one aspect of the present ivention,
the charging apparatus further includes a management cen-
ter. The management center generates the area ID each time
when necessary or registers the area ID in a database in
advance to remotely manage the area ID with respect to the
charging area. The area ID 1s transmitted to the charging
target device either directly from the management center or
indirectly from the management center via the charging
apparatus.

In the above-described configuration, the management
center manages the area IDs collectively and transmits each
area ID to the corresponding charging target device directly
or indirectly. Accordingly, even when the charging apparatus
has a large number of charging areas or the charging areas
are located at separate positions 1 a wide range, the charg-
ing apparatus 1s capable of accurately identifying each
charging target device to be recharged 1n the corresponding
charging area and recharging the identified charging target
device. That 1s, the charging apparatus manages a large
number of area IDs used for multiple charging areas located
in a wide range collectively through the control center. As a
result, the non-contact charging system becomes more ver-
satile.

To achieve the foregoing object, the present mmvention
provides a non-contact charging method 1n which a charging
apparatus having intercommunication function for intercoms-
municating with a charging target device including a storage
battery recharges the storage battery by transmitting electric
power to the corresponding charging target device i a
non-contact manner. The charging apparatus performs:
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a. a step for assigning an area ID to a charging area as
information for determining the presence of the charging
target device and transmitting the assigned area ID; and

b. a step for identitying the charging target device as a
target of the electric power transmission for the charging
apparatus based on return of the transmitted area ID from the
charging target device using the mtercommunication func-
tion, and

wherein, through the steps, the charging target device as
the electric power transmission target 1s identified, and the
clectric power 1s transmitted to the identified charging target
device 1n a non-contact manner.

In the above-described method, the area ID used by the
charging apparatus to determine the presence of the charging
target device 1s assigned to the corresponding charging area,
which 1s included in the charging apparatus. The assigned
area 1D 1s transmitted from the charging apparatus to the
charging target device. When the charging apparatus
receives the transmitted area ID returned by the charging
target, the charging apparatus determines that the charging
target device that 1s the transmission source of the returned
area ID 1s the device arranged 1n the charging area, which 1s
the device as the electric power transmission target. This
allows the charging apparatus to i1dentity a charging target
device simply by assigning an area ID to each charging area
and receiving the area ID returned from the charging target
device. That 1s, the charging apparatus 1s capable of 1den-
tifying the device as the charging target without obtaining
specific ID or information specific to the charging target
device from the charging target device. Also, since the
number of the assigned area IDs corresponds to the number
of the charging areas, identification of a charging target
device 1s accomplished using only a minimum necessary
number of IDs. This facilitates management of the area IDs.
As a result, the charging apparatus 1s allowed to identily a
charging target device easily and accurately perform non-
contact charging on the charging target device.

In accordance with one aspect of the present invention, as
first communication using the mtercommunication function,
pairing as communication connection setting between the
identified charging target device and the charging apparatus
1s performed based on transmission of the area ID between
the charging apparatus and the charging target device
through near field communication. As second communica-
tion through the mtercommunication function, electric
power control 1s performed on the electric power transmitted
from the charging area to the charging target device in a
non-contact manner through wireless communication differ-
ent from the near field communication between the paired
charging target device and charging apparatus.

In the above-described method, pairing 1s carried out
between the charging apparatus and the charging target
device prior to the electric power control through transmis-
sion of the area ID between the charging apparatus and the
charging target device. Wireless communication for the
clectric power control 1s then performed between the paired
charging target device and charging apparatus. This allows
the charging apparatus to accurately i1dentify the charging
target for the wireless communication, even 1f there 1s an
indefinite number of charging target devices 1n the vicinity
of the charging apparatus and the devices have mutually
overlapped communication ranges for the second commu-
nication. Accordingly, the atorementioned pairing 1s estab-
lished easily and accurately through a simple procedure
including transmission and return of the area ID. The electric
power control based on the second communication between
the paired charging apparatus and charging target device 1s
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thus performed accurately. Also, a series of operation from
intercommunication to electric power transmission between
the charging apparatus and the charging target device 1s
accomplished in a non-contact manner without physically
connecting the charging apparatus to the charging target
device, for example.

In accordance with one aspect of the present invention,
the charging apparatus has a plurality of charging areas
including said charging area. In the step for transmitting the
area ID, an area ID 1s assigned to each of the charging areas
and transmitted separately. In the step for identifying the
charging target device, the charging area and the charging
target device each as the electric power transmission target
for the charging apparatus are 1dentified based on the trans-
mitted area ID returned from the charging target device.

The present invention 1s eflectively employed particularly
in a case 1 which there are a plurality of charging areas and
a plurality of charging target devices, as in the above-
described configuration. Specifically, 1n the above-described
method, the charging target devices in the charging areas are
identified through transmission and return of the area IDs,
which have been assigned to the respective charging areas
by the charging apparatus. This allows the charging appa-
ratus to accurately identily each of the charging target
devices arranged in the corresponding one of the charging
areas. As a result, non-contact charging 1s performed accu-
rately on the i1dentified one of the charging target devices.

In accordance with one aspect of the present invention,
the non-contact charging method further includes a step in
which, when the charging target device 1s to be 1dentified,
the charging target device adds a device 1D, which 1s specific
information for identifying the charging target device, to the
area ID provided by the charging apparatus and returns the
device ID and the area ID to the charging apparatus. In the
identification step, the charging apparatus identifies the
charging target device as the electric power transmission
target, including accompanying information of the charging
target device, based on the device ID returned from the
charging target device together with the area ID.

In the above-described method, the charging apparatus
receives the device ID, together with the area 1D, from the
charging target device. Using the area ID and the device 1D,
the charging apparatus i1dentifies the charging target device
as the electric power transmission target, including the
accompanying imnformation belonging to the charging target
device. This allows the charging apparatus to obtain the
accompanying information of the charging target device
including the type and the specifications of the device and
the device owner’s name, in addition to identifying the
charging target device to be recharged. As a result, the
charging apparatus 1s allowed to recharge the charging target
device using the accompanying information. This allows the
charging apparatus to carry out electric power settings

suitable for the type of the charging target device and bill the
device owner.

In accordance with one aspect of the present invention,
the device ID includes specification imnformation represent-
ing the specifications of the charging target device corre-
sponding to the electric power transmission target. When
clectric power 1s transmitted to the identified charging target
device, the charging apparatus determines the specifications
of the charging target device as the electric power transmis-
sion target based on the specification information included
in the device ID, and sets an electric power corresponding to
the determined specifications as an electric power to be
transmitted to the charging target device.

10

15

20

25

30

35

40

45

50

55

60

65

10

The specifications of the charging target devices are
varied from one device type to another. It 1s thus desirable
that the value or amount of the electric power to be trans-
mitted from the charging apparatus to each charging target
device 1 a non-contact manner be set 1n correspondence
with the specifications. Accordingly, 1n the above-described
method, the charging target device returns the area 1D,
which has been transmitted by the charging apparatus, and
the device ID including the specification information of the
charging target device to the charging apparatus. This allows
the charging apparatus to identify the charging target device
as the charging target and the specifications of the charging
target device. As a result, the charging apparatus 1s allowed
to transmit the electric power corresponding to the specifi-
cations ol each charging target device, thus properly
recharging the charging target device in correspondence
with the specifications of the charging target device.

In accordance with one aspect of the present invention,
the charging apparatus has a primary coil for electric power
transmission in correspondence with the charging area. The
charging target device includes a secondary coil electromag-
netically coupled to the primary coil. The electric power
transmission from the charging apparatus to the identified
charging target device 1s carried out through electromagnetic
induction or electromagnetic field resonance between the
primary coil and the secondary coil.

In the above-described method, the charging apparatus
performs electric power transmission from the charging area
to the charging target device through electromagnetic induc-
tion or electromagnetic field resonance between the primary
coil and the secondary coil. This allows the charging appa-
ratus to accomplish non-contact charging on the charging
target apparatus simply by arranging the primary and sec-
ondary coils to face each other. As a result, the non-contact
charging 1s performed on the identified charging target
device further easily.

In accordance with one aspect of the present invention, 1n
the step for transmitting the area 1D, the charging apparatus
transmits the area ID to the charging target device using
clectromagnetic coupling between the primary coil and the
secondary coil. The charging target device guides the user of
the charging target device to the charging area based on the
intensity of a signal communicated between the primary coil
and the secondary coil.

In the above-described method, the charging apparatus 1s
allowed to transmuit the area ID to the charging target device
through a method of, for example, pulse modulation, ampli-
tude modulation, or frequency modulation, by using elec-
tromagnetic coupling between the primary coil and the
secondary coil. The intensity of the magnetic field of each of
the primary and secondary coils characteristically increases
locally about the position at which the coils face each other.
The magnetic field of each coil 1s thus maintained 1n an
extremely narrow range. Accordingly, the communication
range brought about by the electromagnetic coupling
between the primary and secondary coils 1s limited to a
range 1n the vicinity of the coils. As a result, even when a
secondary coill mounted 1n a certain charging target device
1s arranged to face a primary coil arranged in a certain
charging area and another charging target device having a
secondary coil 1s located adjacent to the aforementioned
charging target device, electromagnetic coupling occurs
only between the primary coil and the secondary coil facing
cach other. In other words, the primary coil 1s electromag-
netically coupled only to the secondary coil arranged 1n the
charging area to face the primary coil but not to the
secondary coil of the adjacently located charging target
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device. Specifically, even if there are a plurality of charging
target devices each having a secondary coil in the vicinity of
a certain charging area, the communication ranges of the
secondary coils are prevented from being overlapped with
one another. The charging apparatus 1s thus allowed to
transmit only the area ID corresponding to the electric power
transmission target to the charging target device located in
the corresponding charging area. As a result, the charging
apparatus reliably transmits an area ID for identifying a
charging target device only to the charging target device to
be identified. Also, the primary coil for electric power
transmission 1s mounted typically in the corresponding
charging area. As a result, based on the fact that intercom-
munication 1s established by electromagnetic coupling
between the secondary coil and the primary coil, the charg-
ing apparatus 1s allowed to easily determine that the trans-
mission source of the area ID that has been returned through
the aforementioned intercommunication 1s located in the
charging area.

Additionally, 1n the above-described method, the charging
target device 1s guided to the charging area using the
intensity of the signal communicated between the primary
coil and the secondary coil. The charging target device 1s
thus guided accurately to the charging area, which is the
position where the charging target device faces the primary
coil. This ensures not only establishment of intercommuni-
cation through the aforementioned electromagnetic coupling
but also electric power transmission from the charging
apparatus to the charging target device via the primary and
secondary coils at the prescribed charging position. As a
result, electric power 1s transmitted with 1mproved efli-
ciency.

In accordance with one aspect of the present ivention,
the charging target device 1s an electric vehicle or a hybrid
vehicle including the storage battery serving as an electric
power source lfor an electric motor. The charging target
device includes a charging station for transmitting the elec-
tric power from the charging area to the storage battery of
the electric vehicle or the hybrid vehicle.

Charging stations for electric or hybrid vehicles are
expected to be used by an indefinite number of vehicles,
identifving a charging target 1s thus particularly important
for such charging stations. Specifically, to recharge an
clectric or hybrid vehicle 1n a non-contact manner, a charg-
ing station must identily a vehicle as a charging target out of
other vehicles before transmitting electric power to the
vehicle. In the above-described method, the charging sta-
tion, which 1s included in the charging apparatus, accurately
identifies the vehicle as the charging target simply by
recollecting (recovering) the assigned area ID from the
vehicle as the charging target.

In accordance with one aspect of the present ivention,
the charging apparatus includes a management center having,
a management server. The management server generates the
area ID each time when necessary or registers the area ID 1n
a database 1n advance to perform remote management of the
area 1D with respect to the charging area. The management
center 1s connected to a network to carry out the remote
management. In the step for transmitting the area ID, the
area ID 1s transmitted to the charging target device either
directly from the management center or indirectly from the
management center via the charging apparatus.

In the above-described method, the management center
controls the area IDs collectively and transmits each area 1D
to the corresponding charging target device directly or
indirectly. Accordingly, even when the charging apparatus
has a large number of charging areas or the charging areas
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are located at separate positions 1n a wide range, the charg-
ing target 1s capable of accurately 1dentifying each charging
target device to be recharged 1n the corresponding charging
areca and recharging the identified charging target device.
That 1s, the charging apparatus controls a large number of
area 1Ds used for multiple charging areas located 1n a wide
range collectively through the management center. As a
result, the non-contact charging system becomes more ver-
satile.

To achieve the foregoing objective, the present invention
provides a non-contact charging type vehicle having an
clectric motor and a storage battery serving as an electric
power source for the electric motor. The storage battery 1s
recharged using electric power transmitted from a charging
apparatus in a non-contact manner. The vehicle receives an
area ID assigned to a charging area of the charging apparatus
from the charging apparatus as information used by the
charging apparatus to determine the presence of the vehicle.
The vehicle includes an in-vehicle communication device
for returning the received area ID to the charging apparatus.

Charging stations for electric or hybrid vehicles are
expected to be used by an indefimite number of vehicles,
identifying a charging target 1s thus particularly important
for such charging stations. Specifically, to recharge an
clectric or hybrid vehicle in a non-contact manner, a charg-
ing station must identify a vehicle as a charging target out of
other vehicles before transmitting electric power to the
vehicle. In the above-described configuration, the vehicle as
the non-contact charging target receives the area ID assigned
to the corresponding charging area by the charging apparatus
from the charging apparatus using the in-vehicle communi-
cation device. The vehicle then returns the received area 1D
to the charging apparatus. This allows the vehicle as the
non-contact charging target to cause the charging apparatus
to determine that the vehicle 1s 1 the charging area through
reception and return of the area ID. As a result, simply by
returning the area ID that has been provided by the charging
apparatus, the vehicle as the non-contact charging target 1s
allowed to cause the charging apparatus to determine that the
vehicle 1s the non-contact charging target and i1dentify the
vehicle, without transmitting the vehicle ID or personal
information about the vehicle’s owner. In this manner, the
charging apparatus 1dentifies the vehicle as the non-contact
charging target easily and accurately.

In accordance with one aspect of the present invention,
the m-vehicle communication device 1s configured by: a first
in-vehicle communication device for near field use, the first
in-vehicle commumication device receiving the area ID
through wireless communication; and a second in-vehicle
communication device, wherein the second-vehicle side
communication device returns the area ID received by the
first 1n-vehicle communication device to the charging appa-
ratus, and communicates electric power control information
for recharging with the charging apparatus through wireless
communication for remote use diflerent from the wireless
communication for near field use, the electric power control
information being based on pairing, which 1s communica-
tion connection setting between the vehicle and the charging
apparatus established by return of the area ID.

In the above-described configuration, through reception
of the area ID by the first in-vehicle communication device
and return of the area ID from the second in-vehicle com-
munication device to the charging apparatus, pairing 1s
carried out between the charging apparatus and the vehicle
as the non-contact charging target prior to the electric power
control. Then, electric power control nformation about
charging 1s then communicated between the paired charging
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apparatus and vehicle via the second in-vehicle communi-
cation device. As a result, even 1 other vehicles than the
vehicle serving as the non-contact charging target are
located 1n the vicinity of the charging apparatus and the
vehicles have mutually overlapped communication ranges
for the second in-vehicle communication devices, the elec-
tric control 1information 1s communicated accurately
between the vehicle as the target and the charging apparatus
based on the pairing. This allows the vehicle to accomplish
the aforementioned pairing with the charging apparatus
casily and accurately through a simple procedure including
reception and return of the area ID. The electric power
control, which 1s to transmit electric power to the vehicle 1in
a non-contact charging manner, 1s accurately performed.
Also, the vehicle as the non-contact charging target 1s
allowed to cause the charging apparatus to accomplish a
series of operation from intercommunication to electric
power transmission between the vehicle and the charging
apparatus 1n a non-contact manner, without being physically
connected to the charging apparatus.

In accordance with one aspect of the present invention,
when receiving the area 1D, the in-vehicle communication
device adds a vehicle ID, which 1s information specific to the
vehicle, to the receirved area ID and returns the vehicle ID
and the area ID to the charging apparatus.

In the above-described configuration, the vehicle as the
non-contact charging target by the charging apparatus
returns the area 1D, which has been provided by the charging
apparatus, to the charging apparatus, together with the
vehicle ID specific to the vehicle. This allows the vehicle as
the non-contact charging target to ensure that the charging
apparatus determines that the vehicle 1s 1n the charging area
and 1dentifies the vehicle type and the specifications of the
vehicle based on the vehicle ID transmitted from the vehicle.
As a result, the charging apparatus performs electric power
settings corresponding to the vehicle type and the specifi-
cations of the vehicle, thus allowing the vehicle to receive
the electric power corresponding to the characteristics of the
vehicle from the charging apparatus.

To achieve the foregoing objective, the present mvention
provides a non-contact charging management apparatus for
managing recharging of a storage battery mounted in a
charging target device. The recharging 1s performed through
non-contact transmission of electric power to the charging
target device through communication between the non-
contact charging management apparatus and the charging
target device. The non-contact charging management appa-
ratus 1includes: an area ID assigning section for assigning an
area 1D to a charging area or each of a plurality of charging
arcas as 1nformation used by the non-contact charging
management apparatus to determine the presence of the
charging target device; a charging-side communication sec-
tion for transmitting each of the area IDs assigned by the
arca ID assigning section to the charging target device,
wherein, when the charging target device returns the trans-
mitted area ID, the charging-side communication section
receives the returned area 1D; and an electric power trans-
mitting section for identitying the charging area and the
charging target device each as the electric power transmis-
sion target based on the area ID received by the charging-
side commumnication section, the electric power transmitting
section transmitting electric power from the identified charg-
ing area to the identified charging target device 1n a non-
contact mannetr.

In the above-described configuration, the non-contact
charging management apparatus assigns the area ID used by
the non-contact charging management apparatus to deter-
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mine the presence of the charging target device to the
corresponding charging area and transmits the assigned area
ID to the charging target device. When the non-contact
charging management apparatus receives the transmitted
area 1D returned by the charging target device, the non-
contact charging management apparatus determines that the
charging target device that is the transmission source of the
returned area ID 1s the device arranged in the charging area,
which 1s the device as the electric power transmission target.
This allows the non-contact charging management apparatus
to 1dentily a charging target device simply by assigning an
area ID to each charging areca and receiving the area ID
returned from the charging target device. That 1s, the non-
contact charging management apparatus 1s capable of 1den-
tifying the device as the charging target without obtaining
specific ID or information specific to the charging target
device from the charging target device. Also, since the
number of the assigned area IDs corresponds to the number
of the charging areas, the non-contact charging management
apparatus 1s allowed to identily a charging target device
using only a minimum necessary number of ID areas. This
facilitates management of the area IDs. As a result, the
non-contact charging management apparatus 1s allowed to
identily a charging target device easily and accurately and
perform non-contact charging on the charging target device.

In accordance with one aspect of the present 1invention,
the in-vehicle communicating section 1s configured by: a
first charging-side communication device for near field use,
the first charging-side communication device transmitting
the area ID to the charging target device through the
communication; and a second charging-side communication
device, wherein the second charging-side communication
device communicates electric power control information for

the recharging with the charging target device through
wireless communication for remote use, which 1s different
from wireless communication for near field use, the electric
power control information being based on pairing, which 1s
communication connection setting between the charging-
side target device and the non-contact charging management
apparatus established at the time when the charging target
device returns the area ID that has been transmitted by the
first charging-side communication device.

In the above-described configuration, through reception
and return of the area ID between the non-contact charging
management apparatus and the charging target device, pair-
ing 1s carried out between the non-contact charging man-
agement apparatus and the charging target device as the
non-contact charging target prior to the electric power
control. Then, electric power control information 1s then
communicated between the paired non-contact charging
management apparatus and charging target device via the
second in-vehicle communication device. As a result, even
if there are other charging target devices 1n the vicinity of the
non-contact charging management apparatus and the charg-
ing target devices have mutually overlapped communication
ranges for the second in-vehicle communication devices, the
clectric control information 1s communicated accurately
between the charging target device and the non-contact
charging management apparatus based on the pairing. This
allows the non-contact charging management apparatus to
establish the atorementioned pairing easily and accurately
through a simple procedure including transmission and
return ol the area ID between the non-contact charging
management apparatus and the charging target device. The
clectric power control, which 1s to transmait electric power to
the charging target device, 1s accurately performed. Also,
according to the present invention, a series of operation from
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intercommunication to electric power transmission between
the non-contact charging management apparatus and the
charging target device 1s accomplished 1n a non-contact
mariner, without physically connecting the non-contact
charging management apparatus to the charging target
device.

In accordance with one aspect of the present invention,
the charging target device 1s an electric vehicle or a hybnd
vehicle including the storage battery serving as an electric
power source for an electric motor. The area ID assigning,
section, the charging-side communication section, and the
clectric power transmitting section are mounted 1n a charg-
ing station for transmitting electric power to the electric
vehicle or the hybnd vehicle.

Charging stations for electric or hybrid vehicles are
expected to be used by an indefinite number of vehicles.
identifying a charging target 1s thus particularly important
for such charging stations. Specifically, to recharge an
clectric or hybrid vehicle 1n a non-contact manner, a charg-
ing station must identify a vehicle as a charging target out of
other vehicles belfore transmitting electric power to the
vehicle. In the above-described configuration, the charging
station 1s allowed to accurately identily the vehicle as the
charging target simply by receirving the assigned area ID
from the vehicle as the charging target.

In accordance with one aspect of the present invention,
the non-contact charging management apparatus being con-
figured by: a charging apparatus for transmitting the electric
power; and a management center that has a management
server and 1s network-connected to the charging apparatus,
the management server generating the area ID each time
when necessary or registering the area ID 1n a database in
advance to manage the area ID. The area ID assigning
section and the charging-side communication section are
mounted 1n the management server. The electric power
transmitting section 1s arranged in the charging apparatus.
The charging-side communication section delivers the area
ID either indirectly from the management center to the
charging target device via the charging apparatus or directly
from the management center to the charging target device.

In the above-described configuration, the management
center controls the area IDs collectively and transmits each
area ID to the corresponding charging target device directly
or indirectly. Accordingly, even when the charging apparatus
has a large number of charging areas or the charging areas
are located at separate positions 1n a wide range, the non-
contact charging management apparatus 1s capable of accu-
rately 1dentifying each charging target device to be
recharged 1n the corresponding charging area and recharging,
the 1dentified charging target device. That 1s, the non-contact
charging management apparatus manages a large number of
area IDs used for multiple charging areas located 1n a wide
range collectively through the management center. As a

result, the non-contact charging management apparatus
becomes more versatile.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram schematically representing a
first embodiment of a non-contact charging system, a non-
contact charging method, a non-contact charging type
vehicle, and a non-contact charging management apparatus
according to the present invention;

FIG. 2 1s a table representing examples of area IDs
generated by an area ID generating section;
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FIGS. 3(a) and 3(b) are diagrams showing the relationship
between signal intensity detected by an electromagnetic

wave detecting section and the position of a primary co1l L1;

FIG. 4 1s a table representing examples ol accompanying,
information registered 1 an accompanying information
memory area;

FIG. 5 1s a block diagram representing the relationship
between a charging station and vehicles arranged 1n charging
areas according to the first embodiment;

FIG. 6 1s a sequence chart representing a non-contact
charging procedure according to the first embodiment;

FIG. 7 1s a flowchart representing a guiding procedure of
the first embodiment;

FIG. 8 1s a block diagram schematically representing a
second embodiment of a non-contact charging system, a
non-contact charging method, a non-contact charging type
vehicle, and a non-contact charging management apparatus
according to the present ivention;

FIG. 9 1s a table representing an example of accompany-
ing information registered 1n a accompanying information
memory area for another embodiment of a non-contact
charging system, a non-contact charging method, a non-
contact charging type vehicle, and a non-contact charging
management apparatus according to the present invention;

FIG. 10 1s a block diagram schematically representing a
conventional non-contact charging system; and

FIG. 11 1s a block diagram schematically representing
another conventional non-contact charging system.

L1

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

First Embodiment

A first embodiment of a non-contact charging system, a
non-contact charging method, a non-contact charging type
vehicle, and a non-contact charging management apparatus
according to the present invention will now be descried with
reference to FIGS. 1to 7. In the first embodiment, a charging
target device 1s an electric vehicle or a hybrid vehicle having
a storage battery serving as an electric power supply for an
clectric motor.

As 1illustrated 1n FIG. 1, the non-contact charging system
of the first embodiment 1s configured mainly by a charging
apparatus 100, which transmits electric power to a charging
target device 1n a non-contact manner, and a vehicle 200
serving as the charging target device.

The charging apparatus 100 has an area ID assigning
section 110 for assigning area I1Ds, which are information for
determining the presence of the vehicle 200, to respective
charging areas BS each for receiving the vehicle 200. The
area ID assigning section 110 includes an area ID generating
section 111 for generating area IDs for the respective charg-
ing areas BS, which are managed by the charging apparatus
100.

With reference to FIG. 2, the area ID generating section
111 generates area 1D1 to area IDn for respective charging
arcas BS1 to BSn, which are managed by the charging
apparatus 100. In the first embodiment, the area ID gener-
ating section 111 produces the area IDs each time recharging
1s completed for the vehicle 200, which 1s the charging
target. The area ID assigning section 110 then outputs the
area ID1 to area IDn, which have been generated by the area
ID generating section 111, to an electric power transmitting
section 120. The electric power transmitting section 120
transmits electric power to the vehicle 200 1n a non-contact
manner.
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The electric power transmitting section 120 has an electric
power control section 121, which sets a charging condition
for the vehicle 200 and controls the electric power trans-
mitted to the vehicle 200. The electric power transmitting
section 120 also includes a modulating section 122, which
modulates area ID signals including the area ID1 to area IDn
provided by the area ID assigning section 110. Specifically,
when 1t 15 determined that the vehicle 200 1s 1n any one of
the charging areas BS, the electric power control section 121
sets a charging condition for the vehicle 200 and transmuits
the electric power to the vehicle 200 1n correspondence with
the charging condition. When the charging apparatus 100
performs recharging, the electric power set by the electric
power control section 121 1s transmitted to a corresponding,
primary coil L1 for electric power transmission. When
receiving the area ID1 to area IDn from the area ID
assigning section 110, the modulating section 122 modulates
the area ID signals including the area ID1 to area IDn and
outputs each of the modulated area ID signals to the primary
coil L1 for electric power transmission. In this example, an
area 1D 1s assigned as ID specific to each of the charging
areas BS. Specifically, modulation of the area ID signals by
the modulating section 122 includes pulse modulation such
as pulse width modulation, pulse amplitude modulation,
pulse density modulation, pulse position modulation, and
pulse code modulation.

In the first embodiment, the primary coil L1 functions as
a first feeding-side communication device and a secondary
coil L2 functions as a first in-vehicle communication device.

The primary coils L1 are embedded 1n the ground surface
in correspondence with the charging arecas BS. When the
vehicle 200 1s 1n any one of the charging arcas BS, the
associated primary coil L1 transmits a modulated area 1D
signal, which has been modulated by the modulating section
122, to the secondary coil L2 mounted in a lower portion of
the vehicle 200. When guided to the position facing the
primary coil L1, the secondary coil L2 1s electromagneti-
cally coupled to the primary coil L1. The primary coil L1
and the secondary coil L2 thus establish near field commu-
nication for the area ID. When the charging apparatus 100
transmits electric power, the primary coil L1 transmits the
clectric power to the secondary coil L2 through electromag-
netic induction or electromagnetic field resonance between
the primary coil L1 and the secondary coil L2.

The vehicle 200 has an 1n-vehicle electromagnetic wave
detecting section 210 for detecting electromagnetic waves of
the secondary coil L2, which 1s produced through electro-
magnetic induction or electromagnetic coupling between the
primary coil L1 and the secondary coil L2. Specifically, the
in-vehicle electromagnetic wave detecting section 210
detects electromagnetic waves (signals), which are changed
by transmission of an area ID or electric power through the
primary coil L1, and outputs the detected electromagnetic
wave to an 1n-vehicle charging control section 220 and an
in-vehicle charging area guiding section 280.

The 1n-vehicle charging control section 220 detects a
recharging state of a storage battery 240 based on the electric
power transmitted from the charging apparatus 100 and
controls a charging mode for the storage battery 240. The
in-vehicle charging control section 220 also includes a
demodulating section 221 for demodulating signals that
have been detected by the in-vehicle electromagnetic wave
detecting section 210.

When receiving a modulated area ID signal from the
charging apparatus 100, the demodulating section 221
demodulates the modulated area ID. The demodulating
section 221 then provides the demodulated area ID to an
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in-vehicle intercommunication control section 250, which 1s
mounted 1n the vehicle 200 to control wireless communica-
tion between the vehicle 200 and the charging apparatus
100.

When the charging apparatus 100 transmits electric power
to the vehicle 200 for recharging, the in-vehicle charging
control section 220 transmits the electric power, which has
been received from the in-vehicle electromagnetic wave
detecting section 210 as electromagnetic waves, to an 1n-
vehicle rectifier 230 for rectifying the electric power. The
in-vehicle rectifier 230 rectifies the electric power and
transmits the rectified electric power to the storage battery
240, which 1s installed in the vehicle 200. In this manner, the
storage battery 240 1s recharged by the electric power
supplied from the charging apparatus 100 through the sec-
ondary coil L2, the in-vehicle electromagnetic wave detect-
ing section 210, and the i-vehicle rectifier 230. The
recharging state of the storage battery 240 1s monitored by
the 1n-vehicle charging control section 220.

When receiving an area ID from the charging apparatus
100, the in-vehicle intercommunication control section 250
extracts a vehicle 1D specific to the vehicle 200 from a
vehicle ID memory section 260 memorizing the vehicle ID.
The 1n-vehicle intercommunication control section 250 then
associates the vehicle ID to the area ID and outputs the
vehicle ID and the area ID to an in-vehicle wireless com-
munication device 270 as a second in-vehicle communica-
tion device.

The in-vehicle wireless communication device 270 func-
tions as intercommunication means for second communica-
tion, which 1s different from the primary coil L1 and the
secondary coil L2. The in-vehicle wireless communication
device 270 performs wireless communication between the
vehicle 200 and the charging apparatus 100. The 1n-vehicle
wireless communication device 270 transmits the vehicle 1D
and the area ID, which have been input from the n-vehicle
intercommunication control section 2350, to the charging
apparatus 100 through 1ts intercommunication function.
Specifically, the in-vehicle intercommunication control sec-
tion 250 of the vehicle 200 returns the area 1D, which has
been assigned to the corresponding charging area BS and
then transmitted by the charging apparatus 100, to the
charging apparatus 100 and transmits the vehicle 1D specific
to the vehicle 200, together with the area 1D, to the charging
apparatus 100.

The 1n-vehicle charging area guiding section 280 1s con-
figured by, for example, a car navigation system. The
in-vehicle charging area guiding section 280 generates guid-
ing information for gmding the drniver (the user) of the
vehicle 200 to move the vehicle 200 to a prescribed position
in the charging arca BS based on the signal intensity
detected by the in-vehicle electromagnetic wave detecting
section 210. In other words, with reference to FIGS. 3(a) and
3(b), the signal intensity (the intensity of the electromag-
netic waves) of the primary coil L1 characteristically
increases focally at a position immediately above the pri-
mary coil L1 and decreases rapidly past the position 1n a
lateral direction. Accordingly, in the first embodiment, refer-
ring to FIG. 3(a), the in-vehicle charging area guiding
section 280 generates guiding information for guiding the
driver to move the secondary coil L2 to a position imme-
diately above the primary coil L1 such that the signal
intensity detected by the in-vehicle electromagnetic wave
detecting section 210 becomes greater than or equal to a
charging permitting intensity V1, which 1s a threshold value
for ensuring a suflicient signal intensity for smooth recharg-
ing. The in-vehicle charging area guiding section 280 guides
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the driver to move the vehicle 200 based on the generated
guiding information through a non-illustrated display or
speech device, which 1s mounted 1n the passenger compart-
ment of the vehicle 200. In the first embodiment, by guiding
the vehicle 200 through such guiding, the primary coil L1
and the secondary coil L2 face each other. As a result, the
secondary coil L2 mounted in the vehicle 200 1s gmided to
a prescribed charging position CA, thus allowing highly
ellicient transmission of electric power between the primary
coil L1 and the secondary coil L2.

In FIG. 3(b), 1n the charging areca BS into which the
vehicle 200 1s moved, a zone recerving the primary coil L1
and having a diameter slightly greater than the diameter of
the primary coil L1, as viewed from above, 1s represented as
a prescribed charging position CA. At the charging position
CA, the intensity of a signal from the primary coil L1
produced through electromagnetic induction or electromag-
netic field resonance exceeds the charging permitting inten-
sity V1. As 1s clear from the graph, the signal intensity from
the primary coil L1 quickly drops past the charging position
CA 1 a lateral (horizontal) direction. By way of example, a
state 1n which the secondary coil L2 as a whole 1s inside the
charging position CA without even a portion of the second-
ary coil L2 maintained outside the charging position CA 1s
referred to as a state in which “the secondary coil L2 1s
located 1mmediately above the primary coil L1”. That 1s,
when the secondary coil L2 1s immediately above the
primary coil L1, the secondary coil L2 smoothly receives
clectric power from the primary coil L1 using a signal
intensity that 1s greater than or equal to the charging per-
mitting intensity V1. In the first embodiment, it 1s assumed
that the intensity of the area ID signal from the primary coil
L1 and the intensity of the electric power for recharging the
vehicle 200 both vary in the same manner as the signal
intensity illustrated 1 FIG. 3(b).

The in-vehicle charging area guiding section 290 deter-
mines the signal intensity from the primary coil L1 through
the secondary coil L2. When the signal intensity is less than
the charging permitting intensity V1, the in-vehicle charging
arca guiding section 290 determines that the secondary coil
.2 1s not immediately above the primary coil L1 but
displaced from the charging position CA and then starts
guiding the driver. In other words, when not located 1mme-
diately above the primary coil L1 , the secondary coil L2
cannot receive a modulated area IDsignal from the primary
coil L1 by suflicient signal intensity. The in-vehicle charging
area guiding section 290 1s thus prevented from 1dentifying
the area ID but allowed to determine that the signal intensity
1s less than the charging permitting intensity V1. Accord-
ingly, based on the determination, the in-vehicle charging
area guiding section 290 guides the driver to move the
vehicle 200 to the charging position CA. Since the area 1D
emitted from the primary coil L1 1s received by the second-
ary coil L2 only when the secondary coil L2 i1s in the
proximity of the primary coil L1 (the charging position CA),
security 1s ensured.

The charging apparatus 100 includes a charging-side
wireless communication device 130 serving as the second
charging-side communication device, which 1s intercommus-
nication means different from the primary coil L1. The
charging-side wireless communication device 130 recerves
an area ID and a vehicle ID from the in-vehicle wireless
communication device 270 of the vehicle 200. The charging-
side wireless communication device 130 communicates
information for controlling the electric power fur recharging
the vehicle 200 with the in-vehicle wireless communication
device. When recerving the area ID from the in-vehicle
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wireless communication device 270 of the vehicle 200, the
charging-side wireless communication device 130 outputs
the received area ID to a charging-side mtercommunication
control section 140, which controls modes of intercommu-
nication between the charging-side wireless communication
device 130 and the in-vehicle wireless communication
device 270 of the vehicle 200. When receiving the vehicle
ID, which 1s provided by the 1mn-vehicle wireless communi-
cation device 270 of the vehicle 200 together with the area
ID, the charging-side wireless communication device 130
outputs the received vehicle ID to the charging-side inter-
communication control section 140. The charging-side inter-
communication control section 140 then outputs the area ID
and the vehicle ID, which have been obtained from the
vehicle 200, to an ID) processing section 150 for processing
the area ID and the vehicle ID.

The ID processing section 150 includes an area ID
checking section 151 for checking the area ID returned from
the vehicle 200 and an accompanying imnformation 1dentify-
ing section 152 for identifying accompanying information
such as the specifications of the vehicle 200 based on the
vehicle ID received from the vehicle 200. In the first
embodiment, the ID processing section 150 and the electric
power transmitting section 120 configure the electric power
transmitting section described in the claims.

When receiving the area ID returned from the vehicle 200
via the charging-side wireless communication device 130,
the area ID checking section 151 checks whether the area 1D
1s the area ID that has been assigned by the area ID assigning
section 110, or, 1n other words, the area 1D that has been
assigned by the charging apparatus 100 to the corresponding
charging arca BS. The area ID checking section 151 also
determines which one of the charging arecas BS managed by
the charging apparatus 100 the area ID sent from the vehicle
200 through the charging wireless communication device
130 corresponds to. The area ID checking section 151
outputs the result of checking to the charging-side intercom-
munication control section 140.

Based on the result of checking provided by the area 1D
checking section 151, the charging-side intercommunication
control section 140 establishes pairing, which 1s a commu-
nication connection setting, between the in-vehicle wireless
communication device 270 of the vehicle 200 that has
transmitted the area ID and the charging-side wireless com-
munication device 130 of the charging apparatus 100. Spe-
cifically, based on the fact that the areca ID that has been
assigned by the charging apparatus 100 to the corresponding
charging area BS 1s returned to the charging apparatus 100,
the charging apparatus 100 determines that the vehicle 200,
which 1s the charging target, 1s located in the charging area
BS and that the area ID has been wirelessly transmitted from
the vehicle 200.

In the first embodiment, based on the pairing established
as return of the area ID, the charging apparatus 100 causes
the wireless communication devices 130 and 270 to com-
municate electric power control information for controlling
the electric power transmitted to the vehicle 200. In this
manner, even when there 1s another vehicle near the charg-
ing arca BS and the vehicle has wireless communication
function and 1s capable of communicating with the charging-
side wireless communication device 130 of the charging
apparatus 100, the vehicle 1s prevented from erroneously
identified as the charging target. This allows the charging
apparatus 100 to accurately identify the vehicle 200 located
in the charging area BS, thus ensuring wireless communi-
cation accurately between the charging apparatus 100 and
identified the vehicle 200. Through such intercommunica-
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tion, the wireless communication devices 130 and 270
communicate information about the storage battery 240
including, for example, 1ts recharging state, recharging
capacity, remaining recharging amount, and time for com-
pleting recharging. Then, the charging-side wireless com-
munication device 130 of the charging apparatus 100 out-
puts the information to the electric power transmitting,
section 120. The in-vehicle wireless communication device
2770 of the vehicle 200 also transmits the information to the
clectric power transmitting section 120.

The ID processing section 150 further includes the
accompanying information identifying section 152 for 1den-
tifying accompanying information about the vehicle 200
based on the vehicle ID received from the vehicle 200
through the charging-side wireless communication device
130. When obtaining the vehicle ID of the vehicle 200, the
accompanying information identifying section 152 identifies
the accompanying information of the vehicle 200 with
reference to the vehicle ID and an accompanying informa-
tion memory area 160, in which the accompanying infor-
mation of the vehicle 200 1s associated to the vehicle ID.

As 1llustrated 1n FIG. 4, the accompanying information
memory area 160 registers, 1n advance, information about
the vehicles corresponding to the vehicle ID1 to the vehicle
IDn for the respective vehicle IDs. The imnformation about
cach of the vehicles includes the type and the specifications
of the vehicle and the charging condition for the storage
battery mounted 1n the vehicle. In the first embodiment, with
reference to the accompanying information memory area
160, the accompanying information identifying section 152
identifies the specifications of the vehicle 200 and obtains
information about the charging condition such as the value
of the electric power to be transmitted to the vehicle 200 or
the battery capacity. After having obtained the information
about the charging condition of the vehicle 200, the accom-
panying information identiiying section 152 sends the infor-
mation to the electric power transmitting section 120.

Based on the information about the charging condition
provided by the accompanying information 1dentifying sec-
tion 152, the electric power control section 121 of the
clectric power transmitting section 120 sets the charging
condition for the vehicle 200, which has returned the area 1D
assigned by the charging apparatus 100. Also, when obtain-
ing the imnformation about the recharging state of the storage
battery 240, for example, based on the information commu-
nicated between the wireless communication devices 130
and 270, the electric power control section 121 computes the
time necessary lfor completing recharging and transmits
information regarding the determined time for completing
recharging to the vehicle 200 through the charging-side
wireless communication device 130. The vehicle 200 then
displays the recerved information on, for example, a display
device of a car navigation system. If determining that
recharging of the storage battery 240 1s complete based on
the obtained recharging state of the storage battery 240, the
clectric power control section 121 suspends transmission of
clectric power to the vehicle 200.

In the above-described manner, the vehicle 200 receives
clectric power from the charging apparatus 100 through
clectric power control executed based on pairing established
between the vehicle 200 and the charging apparatus 100.

In the first embodiment, the area ID assigning section 110,
the electric power transmitting section 120, the charging-
side wireless communication device 130, the charging-side
intercommunication control section 140, the ID processing
section 150, and the accompanying information memory
area 160 configure a charging station ST. Also, in the

10

15

20

25

30

35

40

45

50

55

60

65

22

embodiment, the charging apparatus 100 configures a non-
contact charging management apparatus.

Referring to FIG. 5, the non-contact charging system of
the first embodiment has a plurality of charging areas BS1
to BSn, which are adjacently arranged, as management
targets for the charging apparatus 100. The charging areas
BS1 to BSn include corresponding primary coils 11 to L1n
and receive, for example, corresponding vehicles 200a to
200n as charging targets. The charging apparatus 100
assigns a corresponding one of the area ID1 to area IDn for
cach one of the charging areas BS1 to BSn. The charging
apparatus 100 then transmits the area ID1 to area IDn to the
corresponding vehicles 200a to 200n, which are in the
correspondmg charging arcas BS1 to BSn, through the
primary coils L11 to L1n. Subsequently, the vehicles 200a to
200n return the recerved area ID1 to area IDn to the charging
apparatus 100 via the in-vehicle wireless communication
devices 270, which are mounted in the vehicles 200a to
200n. Then, based on the returned area I1D1 to area IDn, the
charging apparatus 100 1dentifies the charging areas BS1 to
BSn and the vehicles 200a to 200n, which are electric power
transmission targets. In this manner, pairing between the
charging apparatus 100 and the respective vehicles 200a to
200n 1s established.

In the first embodiment, the magnetic field produced by
cach of the primary coils L11 to Lln serving as the first
communication device 1s maintained 1 a local range. In
other words, each primary coil L11 to L1n only has a local
communication range. This prevents each adjacent pair of
the communication ranges from being overlapped with each
other, as 1llustrated 1n FIG. § as the charging positions CAl
to CAn. Specifically, each of the charging positions CA1l to
CAn 1s only a zone having a slightly larger diameter than the
diameter of each primary coil L11 to L1n. The charging
positions CAl to CAn are thus maintained in the corre-
sponding charging areas BS1 to BSn, each of which i1s sized
sulliciently for accommodating the vehicle 200. As a result,
the charging positions CA to CAn are set such that the
charging positions CAl to CAn are not overlapped with one
another. In this manner, the charging apparatus 100 1is
allowed to transmit the area ID1 to area IDn only to the
corresponding vehicles 200a to 200n, which are received 1n
the charging areas BS1 to BSn. This accurately establishes
pairing based on transmission and return of the area ID1 to
area [Dn.

In the first embodiment, such pairing 1s carried out prior
to wireless communication between the wireless communi-
cation devices 130 and 270. As a result, even when there 1s
a vehicle near the charging area BS and the vehicle has
wireless communication function and 1s capable of commu-
nicating with the charging-side wireless communication
device 130 of the charging apparatus 100, the vehicle 1s
prevented from being erroneously identified as a charging
target. This allows the charging apparatus 100 to accurately
identify the vehicle 200 in the charging area 135, thus
ensuring wireless communication accurately between the
charging apparatus 100 and the identified vehicle 200.

An example of operation of the non-contact charging
system according to the first embodiment will hereafter be
described with reference to FIG. 6.

With reference to FIG. 6, when the vehicle 200 as the
charging target enters the charging area BS of the charging
apparatus 100, the charging apparatus 100 generates an area
ID assigned to the charging area BS that the vehicle 200 has
entered. The charging apparatus 100 then modulates an area
ID signal including the generated area ID, thus producing a
modulated area ID signal. The charging apparatus 100 sends
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the modulated ID signal to the vehicle 200, which 1s 1n the
charging area BS, through the primary coil L1 embedded 1n
the charging arca BS.

In the first embodiment, transmission of the area ID from
the charging apparatus 100 to the vehicle 200 via the
primary coil L1 and the secondary coil L2 corresponds to the
first communication.

When recerving the area ID from the charging apparatus
100, the vehicle 200 demodulates the area ID and returns the
demodulated area ID to the charging apparatus 100 via the
in-vehicle wireless communication device 270. At this stage,
the vehicle 200 transmits the vehicle ID of the vehicle 200,
together with the area ID provided by the charging apparatus
100, to the charging apparatus 100.

In response to reception of the returned area ID and the
transmitted vehicle ID from the vehicle 200, the charging
apparatus 100 checks the area ID. Specifically, the charging
apparatus 100 determines whether the area ID sent from the
vehicle 200 corresponds to the area ID that the charging
apparatus 100 has assigned to the charging area BS. If the
charging apparatus 100 determines that the area ID from the
vehicle 200 1s the area ID that has been assigned by the
charging apparatus 100 base on the result of checkmgj the
charging apparatus 100 confirms that the vehicle 200 1s 1n
the charging area BS and 1dentifies the vehicle 200 as the
charging target. Afterwards, the charging apparatus 100
establishes pairing between the in-vehicle wireless commus-
nication device 270 of the identified vehicle 200 and the
charging-side wireless communication device 130 of the
charging apparatus 100.

The charging apparatus 100 1dentifies the specifications of
the vehicle 200 and the charging condition for the vehicle
200 with reference to the vehicle ID provided by the vehicle
200. Then, based on the result of pairing with the vehicle
200, the charging apparatus 100 starts to communicate the
clectric power control imnformation through wireless com-
munication between the two wireless communication
devices 130 and 270. Under such electric power control
between the wireless communication devices 130 and 270,
the charging apparatus 100 transmits electric power to the
vehicle 200 through the primary coil L1 and the secondary
coil L2, thus recharging the storage battery 240 mounted 1n
the vehicle 200.

In the first embodiment, by performing wireless commu-
nication for the electric power control based on the pairing
established through transmission and return of the area ID,
recharging ol the vehicle 200 and intercommumnication
between the charging apparatus 100 and the vehicle 200 are
established without physically connecting the charging
apparatus 100 and the vehicle 200 to each other.

A guiding procedure performed by the in-vehicle charging
area guiding section 280 of the first embodiment will
hereafter be described with reference to FIG. 7.

Referring to FIG. 7, the guiding procedure 1s started by
determining whether the in-vehicle electromagnetic wave
detecting section 210 has detected electromagnetic waves 1n
Step S100. Then, 1t 1s determined whether the signal inten-
sity V detected by the in-vehicle electromagnetic wave
detecting section 210 has reached the charging permitting
intensity V1, which allows transmission of electric power
from the primary coil L1 to the secondary coil L2 (Step
S101).

If the secondary coil L2 of the vehicle 200 1s not located
near the position immediately above the primary coil L1,
which 1s embedded in the ground surface, and the detected
signal intensity V 1s determined to be less than the charging
permitting intensity V1, the in-vehicle charging area guiding,
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section 280 guides the driver of the vehicle 200 1n such a
direction that the signal intensity V increases. Specifically,
the driver of the vehicle 200 1s guided through 1mage display
or speech guidance through a car navigation system, for
example, to move the vehicle 200 1n such a direction that the
signal intensity V increases (Step S101: NO; Step S102).

When the secondary coil L2 1s thus brought to the position
facing the primary coil L1 and the signal intensity V
becomes greater than or equal to the charging permitting
intensity V1, the in-vehicle charging area guiding section
280 informs the driver of the vehicle 200 that the vehicle 200
1s located at the designated position in the charging area BS
(Step S101: YES; Step S103).

In this manner, the vehicle 200 as the charging target 1s
guided to the prescribed position 1n the charging area BS.
This ensures accurate and highly eflicient transmission from
the primary coil L1 to the secondary coil L2 of not only the
area ID but also the electric power.

As has been described, the non-contact charging system,
the non-contact charging method, the non-contact charging
type vehicle, and the non-contact charging management
apparatus according to the first embodiment have the advan-
tages described below.

(1) The charging apparatus 100 assigns the area ID to the
charging area BS as information for determining presence of
the vehicle 200, which 1s the charging target, and transmits
the assigned area ID to the vehicle 200. When the transmit-
ted area ID 1s returned from the vehicle 200, the charging
apparatus 100 identifies the vehicle as the electric power
transmission target. The charging apparatus 100 then trans-
mits electric power to the vehicle 200, which 1s the identified
charging target device, 1n a non-contact manner Accord-
ingly, the charging apparatus 100 1s capable of assigning
area IDs to respective charging areas BS and 1dentiiying the
vehicle 200 as the charging target simply by recollecting the
corresponding one of the assigned area IDs from the vehicle
200. The vehicle 200 as the charging target 1s thus 1dentified
without obtaining mformation specific to the vehicle 200 as
the charging target or the driver of the vehicle 200. Further,
the number of the area IDs assigned by the charging appa-
ratus 100 corresponds to the number of the charging areas
BS managed by the charging apparatus 100. This allows
identification of the vehicle 200 using a minimum necessary
number of IDs, thus facilitating management of the area IDs.
As a result, the vehicle 200 as the charging target 1s
identified easily and accurately, thus enabling non-contact
charging of the vehicle 200.

(2) As the first communication through the mtercommu-
nication function, pairing 1s performed between the vehicle
200, which has been 1dentified based on transmission of the
area ID between the charging apparatus 100 and the vehicle
200, and the charging apparatus 100. As the second com-
munication through the intercommunication function, the
clectric power transmitted from the charging area BS to the
vehicle 200 1n a non-contact manner 1s subjected to the
clectric power control through wireless communication
between the vehicle 200 and the charging apparatus 100,
which have been paired, by means of the corresponding
wireless communication devices 130 and 270. In this man-
ner, the aforementioned pairing 1s established easily and
accurately through such a simple procedure, which 1s trans-
mission and return of the area ID. Further, the electric power
1s controlled accurately through the second communication
between the charging apparatus 100 and the vehicle 200,
which have been paired. As a result, a series of operation
from 1ntercommunication to electric power transmission 1s
established between the charging apparatus 100 and the
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vehicle 200 as the charging target 1n a non-contact manner,
without physically connecting the charging apparatus 100 to
the vehicle 200.

(3) The charging apparatus 100 manages the multiple
charging areas BS1 to BSn and assigns the area 1D1 to area
IDn for the respective charging arecas BS1 to BSn. The
charging apparatus 100 transmits each of the assigned area
IDs to the corresponding one of the charging areas BS1 to
BSn. Then, based on the area I1D1 to area IDn returned from
the corresponding vehicles 200a to 200n, the charging
apparatus 100 identifies the charging area BS and the vehicle
200 each serving as the electric power transmission target.
The charging apparatus 100 then transmits the electric
power from the 1dentified charging area BS to the identified
vehicle 200 1n a non-contact manner. In this manner, each
one of the charging areas BS1 to BSn and the corresponding
one of the vehicles 200a to 200n are identified and non-
contact charging i1s accurately performed in the identified
charging area BS1 to BSn.

(4) When the vehicle 200 returns the area ID to the
charging apparatus 1110, the vehicle ID of the vehicle 200
1s added to the area ID. Based on the vehicle ID returned
with the area ID from the vehicle 200, the charging appa-
ratus 100 determines the specifications of the vehicle 200,
which 1s the electric power transmission target. The charging,
apparatus 100 sets the electric power corresponding to the
specifications as the electric power to be transmitted to the
vehicle 200. As a result, even when various types of vehicles
200 having different specifications use the charging appa-
ratus 100, non-contact charging 1s carried out accurately in
correspondence with the specifications of each of the
vehicles 200.

(5) The charging apparatus 100 includes the primary coil
L1 for electric power transmission corresponding to each
charging area BS. The vehicle 200 has the primary coil L2,
which 1s electromagnetically coupled to the primary coil L1.
The electric power 1s transmitted from the charging area BS
to the vehicle 200 through electromagnetic induction or
clectromagnetic field resonance between the primary coil L1
and the secondary coil L2. Accordingly, electric power
transmission to the vehicle 200 1s allowed to happen simply
by arranging the secondary coil L2 to face the primary coil
L1, which 1s embedded in the charging area BS. Also,
non-contact charging 1s carried out on the 1dentified vehicle
200 further easily.

(6) The charging apparatus 100 transmits each area ID
through electromagnetic coupling between the primary coil
L1 and the secondary coil L2. This allows transmission of
the area ID prior to the atorementioned pairing through a
turther simple configuration without arranging additional
near field intercommunication means for transmitting the
area ID from the charging apparatus 100 to the vehicle 200.
Also, 1n this manner, the area ID for 1identifying the vehicle
200 1s reliably transmitted only to the vehicle 200 located 1n
the corresponding charging area BS. Further, the primary
coil L1 1s employed for each charging area BS and arranged
integrally with the charging area BS. As a result, when
intercommunication 1s established between the primary coil
[L1 and the secondary coil L2 through electromagnetic
coupling between the coils L1 and L2, 1t 1s easily determined
that the vehicle 200, which 1s the source that has transmitted
the area ID returned through the aforementioned intercom-
munication, 1s located in the charging areca BS.

(7) The n-vehicle charging area guiding section 280,
which 1s mounted 1n the vehicle 200, guides the driver of the
vehicle 200 to move the vehicle 200 to the prescribed
position in the charging area BS based on the signal intensity
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communicated between the primary coil L1 and the second-
ary coil L2. This allows not only the aforementioned inter-
communication through electromagnetic coupling but also
clectric power transmission by the primary coil L1 and the
secondary coil L2 at the prescribed charging position. As a
result, electric power 1s transmitted with 1mproved efli-
cl1ency.

(8) The vehicle 200, which 1s an electric vehicle or a
hybrid vehicle, 1s the non-contact charging target. The
charging apparatus 100 is the charging station for transmuit-
ting electric power to the vehicle 200. As a result, 1n the
above-described configuration, the vehicle as the charging
target 1s accurately 1dentified simply by recollecting the area
ID that has been assigned by the charging apparatus from the
vehicle as the charging target.

(9) The vehicle 200 has the 1in-vehicle wireless commu-
nication device 270, which receives the area ID and returns
the received area ID to the charging apparatus 100. This
allows the vehicle 200 to operate the charging apparatus 100
to determine and 1dentily that the vehicle 200 1s the charging
target located 1in the charging area BS, simply by returming
the area ID that has been transmitted from the charging
apparatus 100 to the charging apparatus 100. As a result,
betore recharging the vehicle 200 1 a non-contact manner,
the charging apparatus 100 identifies the vehicle 200 as the
non-contact charging target easily and accurately.

(10) The 1n-vehicle communication device of the vehicle
200 1s configured by the first in-vehicle communication
device (the secondary coil L2) for near field intercommus-
nication, which receives the area ID through wireless com-
munication, and the second in-vehicle communication
device (the 1mn-vehicle wireless communication device 270).
The second in-vehicle communication device returns the
area 1D to the charging apparatus 100 and communicates the
clectric power control information based on the aforemen-
tioned pairing through wireless communication for remote
communication. This allows the pairing to be established
casily and accurately through a simple procedure including
reception of the area ID by the secondary coil L2 and return
of the received area ID by the in-vehicle wireless commu-
nication device 270. Also, a series of operation from inter-
communication to electric power transmission 1S accoms-
plished between the charging apparatus 100 and the vehicle
200 as the non-contact charging target in a non-contact
manner, without physically connecting the charging appa-
ratus 100 to the vehicle 200.

(11) The 1n-vehicle wireless communication device 270
mounted 1n the vehicle 200 returns the area ID received from
the charging apparatus 100 with the vehicle ID added to the
area ID. This allows the vehicle 200 as the non-contact
charging target to operate the charging apparatus 100 to
perform electric power setting corresponding to the type and
specifications of the vehicle 200. The vehicle 200 thus
receives the electric power corresponding to the character-
istics of the vehicle 200.

(12) The non-contact charging management apparatus,
which 1s the charging apparatus 100, includes the area 1D
assigning section 110, the primary coil L1 for transmitting
the area ID assigned by the area ID to the vehicle 200, and
the charging-side wireless communication device 130 for
receiving the area ID returned from the vehicle 200. The
charging apparatus 100 has the ID processing section 150,
which identifies the charging areca BS and the vehicle 200
cach as a target of the electric power transmission based on
the atorementioned area 1D, and the electric power trans-
mitting section 120, which transmuits electric power from the
identified charging area BS to the i1dentified charging appa-
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ratus 100 1in a non-contact manner. This allows the charging
apparatus 100 to identily the vehicle 200 as the charging

target simply by assigning the area IDs to the respective
charging areas BS managed by the charging apparatus 100
and recollecting the corresponding one of the assigned area
IDs from the vehicle 200. In this manner, the charging
apparatus 100 identifies the vehicle 200 as the charging
target without obtaining ID information for identifying the
vehicle 200 from the vehicle 200. This also allows the
charging apparatus 100 to i1dentify the vehicle 200 as the
charging target simply by employing a minimum necessary
number of area IDs 1n correspondence with the number of
the charging areas BS managed by the charging apparatus
100, thus facilitating management of the area IDs.

(13) The charging-side communication section of the
charging apparatus 100 includes the primary coil L1 for near
field intercommunication, which transmaits the area ID to the
vehicle 200, and the charging-side wireless communication
device 130. The charging-side wireless communication
device 130 communicates information for the electric power
control with the in-vehicle wireless communication device
270 of the vehicle 200 based on the pairing established
through return of the area ID from the vehicle 200. Accord-
ingly, even when there are multiple vehicles having wireless
communication functions near the charging apparatus 100 or
any charging areca BS managed by the charging apparatus
100 and the vehicles have overlapped communication ranges
for the charging-side wireless communication device 130,
the charging apparatus 100 1s allowed to accurately com-
municate the information for the electric power control with
the vehicle 200 based on the aforementioned pairing.
Accordingly, the pairing 1s established easily and accurately
through a simple procedure such as transmission and return
of the area ID. The electric power transmitted to the charging
target device 1s thus controlled accurately. Also, a series of
operation from mtercommunication to electric power trans-
mission 1s accomplished between the charging apparatus
100 and the vehicle 200 1n a non-contact manner, without

physically connecting the charging apparatus 100 to the
vehicle 200.

Second Embodiment

A second embodiment of the non-contact charging sys-
tem, the non-contact charging method, the non-contact
charging type vehicle, and the non-contact charging man-
agement apparatus according to the present mvention will
now he described with reference to FIG. 8. The second
embodiment has a management center 300 for remotely
managing the area IDs additionally to the first embodiment.
The basic configuration of the second embodiment 1s 1den-
tical to the configuration of the first embodiment.

FIG. 8 1s a diagram corresponding to FIGS. 1 and 3,
schematically representing the non-contact charging system
of the second embodiment. The same or like reference
numerals are given to components shown i FIG. 8 that are
the same as or like corresponding components shown in
FIG. 1 or 5 and repeated description of these components are
omitted herein.

With reference to FIG. 8, a charging apparatus 100A of
the second embodiment i1s configured by a plurality of
charging stations ST1, ST2, ST3, ST4, ST5, and ST6 and the
management center 300. The charging stations ST1 to ST6
manage corresponding charging blocks BC1, BC2, BC3,
BC4, BCS, and BC6 and the management center 300
remotely manages area 11)s used for the charging blocks
BC1 to BCé6. Each of the charging blocks BC1 to BCeé
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includes a plurality of charging areas BS. For example, the
charging block BC1 has four charging areas BS and the
charging block BC2 includes four other charging areas BS.
In the second embodiment, the charging stations ST1 to ST6
and the management center 300 configure the non-contact
charging management apparatus.

The management center 300 has a database 310, which
registers the area IDs assigned to the respective charging
areas BS of each charging block BC1 to BCé6 1n advance 1n,
for example, the manner illustrated 1n FIG. 2. The manage-
ment center 300 of the second embodiment also includes a
management server 320 for managing the database 310. The
management server 320 collectively manages the area 1Ds
used by the charging blocks BC1 to BC6, which are man-
aged by the corresponding charging stations ST1 to ST6.
The management server 320 1s network-connected to the
charging stations ST1 to STé6 and capable of remotely
communicating with the charging stations ST1 to ST6.

In the second embodiment, when assigning the area IDs,
the management server 320 of the management center 300
distributes the area IDs stored in the database 310 to the
corresponding charging stations ST1 to ST6. Then, each
charging station ST1 to ST6 assigns the area IDs, which
have been received from the management center 300, to the
corresponding charging areas BS managed by the charging
station ST1 to ST6. In this manner, based on the assigned
area IDs, each charging station ST1 to ST6 pertorms the first
communication, the electric power transmission, and the
second communication as needed, as in the first embodi-
ment. Specifically, 1in the first communication, each charging
station ST1 to ST6 transmits the corresponding one of the
assigned area IDs to the vehicle 200 1n the charging arca BS
managed by the charging station ST1 to STé6 to carry out
pairing between the charging area BS and the vehicle 200.
The second communication i1s performed to control the
clectric power for recharging. As a result, the management
center 300 performs non-contact charging based on the area
IDs, which are remotely managed.

As has been described, the non-contact charging system,
the non-contact charging method, the non-contact charging
type vehicle, and the non-contact charging management
apparatus according to the second embodiment have the
advantages (1) to (13) of the first embodiment and the
additional advantage described below.

(14) The management center 300 remotely manages the
area IDs used for the respective charging stations ST1 to
ST6 with respect to the corresponding charging arcas BS.
The management center 300 transmits each area ID to the
vehicle 200 located 1n the corresponding charging area BS
indirectly through the corresponding charging station ST1 to
ST6. Accordingly, even when the charging arcas BS are
located at different positions 1n a relatively wide area, the
charging apparatus 100A accurately i1dentifies each vehicle
200 to be recharged in the corresponding charging area BS
and recharges the identified vehicle 200. This allows the
management center 300 to collectively manage the area 1Ds
used for the multiple charging areas BS 1n the wide area,
thus allowing a wider range of use of the non-contact
charging system. Also, 1t 1s unnecessary for each charging
station ST1 to ST6 to generate and manage the area IDs
assigned to the charging areas BS managed by the charging
station ST1 to ST6. This simplifies the configuration of each
charging station ST1 to ST6.

The illustrated embodiments may be modified to the
forms described below.

In the illustrated embodiments, the charging apparatus
100 (which includes the charging apparatus 100A illustrated
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in FIG. 8 as needed herein) constantly distributes the area
IDs. However, the area IDs may be distributed when 1t 1s
detected that the magnetic field of any one of the primary
coils L1 has been changed by the secondary coil L1
approaching the primary coil L1 or that the vehicle 200 has
entered any one of the charging areas BS using means such
as a sensor or camera for detecting a vehicle, which 1is
mounted 1n the charging area BS.

In the illustrated embodiments, the charging apparatus
100 modulates the signals for transmitting the area IDs but
transmits the area I1Ds 1n plaintext. However, the charging
apparatus 100 may encrypt each area ID for a temporary
period and transmit the encrypted area ID to the vehicle 200.
This improves confidentiality of the area ID and prevents
unauthorized use of the area ID.

In the second embodiment, the management center 300
transmits the area IDs indirectly via the corresponding
charging stations ST1 to ST6. However, the management
center 300 may transmit each area ID to the vehicle 200 1n
the corresponding charging area BS only through the pri-
mary coil L1 directly without using the charging stations
ST1 to ST6. In this case, pairing with the vehicle 200 may
be established when the corresponding charging station ST
receives the area ID returned from the vehicle 200.

In the second embodiment, the management center 300
manages the area IDs and performs the second communi-
cation between the vehicle 200 and the corresponding charg-
ing station ST1 to ST6. However, the management center
300 may have the above-described electric power transmit-
ting section 120 and establish pairing with the vehicle 200
using the area ID that has been assigned by the management
center 300. The management center 300 then remotely
manages the electric power transmitted to the vehicle 200
based on the pairing. In this case, the management center
300 may collectively manage assignment of the area IDs and
clectric power transmission to the charging blocks BC1 to
BC6 cach for receiving the corresponding vehicle 200.

In the second embodiment, the management center 300
has the database 310. However, the database 310 may be
omitted. In this case, the management center 300 generates
an area ID to be assigned to each charging arca BS and
transmits the generated area ID each time when necessary.

In the first embodiment, the charging apparatus 100
includes the area ID generating section 111. However,
instead of the area ID generating section 111, the charging
apparatus 100 may have a database that registers area 1Ds
assigned to the charging areas BS 1n advance. In this case,
the charging apparatus 100 reads out the area IDs from the
database and transmits the area IDs to assign the area IDs.

In the 1llustrated embodiments, the driver 1s guided to
move the vehicle 200 to the prescribed position 1n each
charging area BS through image display or speech guidance
by a car navigation system. However, instead of this, the
vehicle 200 may include an illumination device for guiding,
the driver, which 1s installed 1in the passenger compartment
of the vehicle 200 and turned on when the signal intensity of
the secondary coil L2 becomes greater than or equal to the
charging permitting intensity V1. In this case, the vehicle
200 1s guided to the prescribed position 1n the charging area
BS through a comparatively simple configuration.

In the 1llustrated embodiments, the vehicle 200 1s guided
to each charging area BS by the in-vehicle charging area
guiding section 280, which 1s mounted 1n the vehicle 200,
using the signal intensity of the signal from the primary coil
L1 detected by the m-vehicle electromagnetic wave detect-
ing section 210, which 1s also arranged 1n the vehicle 200.
However, instead of this, the charging apparatus 100 may
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detect a change 1n the magnetic field of the primary coil L1
caused by the secondary coil L2 approaching the primary
coll L1 and generate guiding information for moving the
secondary coil L2 to the position immediately above the
primary coil L1 based on the result of detection. In this case,
the charging apparatus 100 transmits the generated guiding
information to the vehicle 200 through the primary coil L1
serving as the first communication device or the charging-
side wireless communication device 130. The vehicle 200
then guides the driver using the guiding information, which
has been provided by the charging apparatus 100. Alterna-
tively, the vehicle 200 may be guided 1n any other suitable
manner as long as the vehicle 200 as the non-contact target
1s moved to such a position that electric power can be
transmitted between the secondary coil L2 mounted in the
vehicle 200 and the primary coil L1. In other words, guiding
through detection of the signal intensity from the primary
coil L1 may be omitted 1f position detection and guiding for
the vehicle 200 are performed all visually using, for
example, a camera device mounted 1n the vehicle or the
charging apparatus 100, which determines the location of the
vehicle 200 and guides the vehicle 200.

In the 1illustrated embodiments, intercommunication of
area 1D signals through electromagnetic coupling between
the primary coil L1 and the secondary coil L2 1s carried out
through pulse modulation. However, instead of this, inter-
communication between the primary coil L1 and the sec-
ondary coil L2 may be performed through amplitude modu-
lation or frequency modulation.

In the 1llustrated embodiments, an area ID 1s transmitted
from the charging apparatus 100 to the vehicle 200 using
clectromagnetic coupling between the primary coil L1 and
the secondary coil L2. However, transmission of the area 1D
from the charging apparatus 100 to the vehicle 200 may be
accomplished through Bluetooth (registered trade mark) or
infrared communication using another wireless communi-
cation device, without using the primary coil L1 or the
secondary coil L2. In other words, any other suitable method
may be employed 1n near field mtercommunication of the
arca IDs from the charging apparatus 100 to the charging
arcas BS as long as the method allows the charging appa-
ratus 100 to transmit each area ID locally to the correspond-
ing charging arca BS.

In the illustrated embodiments, electric power 1s trans-
mitted from the charging apparatus 100 to the vehicle 200
through electromagnetic induction or electromagnetic field
resonance between the primary coil L1 and the secondary
coil L2. However, instead of this, the charging apparatus 100
may transmit electric power to the vehicle 200 using a
microwave transmission method or an evanescent wave
transmission method. That 1s, the present invention 1s
employable for any other suitable form of electric power
transmission from the charging apparatus 100 to the vehicle
200 as long as 1t 1s non-contact transmaission.

In the i1llustrated embodiments, the accompanying infor-
mation memory area 160 of the charging apparatus 100
registers information about the specifications and the charg-
ing condition of the vehicle 200 as the accompanying
information associated to the vehicle ID. However, 1nstead
of this, as illustrated 1n, for example, FIG. 9 corresponding
to FIG. 4, the user’s name of the vehicle 200 and the billing
state of the user for each time of using the charging
apparatus 100 may be associated with the corresponding
vehicle ID as the accompanying information regarding the
vehicle 200. The associated information 1s then registered in
the accompanying information memory area 160. The charg-
ing apparatus 100 may update the billing information reg-
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istered 1n the accompanying information memory area 160
cach time the user (the driver) of the vehicle 200 uses the
charging apparatus 100 for battery recharging. This configu-
ration allows the charging apparatus 100 to manage the
billing information for use of recharging by the charging
apparatus 100 additionally, thus improving usefulness of the

charging apparatus 100.

In the 1llustrated embodiments, the information about the
specifications of the vehicle 200 1s associated with the
vehicle ID of the vehicle 200 and registered in the accom-
panying information memory area 160 of the charging
apparatus 100. The charging apparatus 100 refers to the
accompanying information memory areca 160 using the
vehicle ID provided by the vehicle 200 to determine the
specifications of the vehicle 200. However, instead of this,
if the vehicle ID of the vehicle 200 includes information
about the specifications of the vehicle 200, the charging
apparatus 100 may determine the specifications of the
vehicle 200 based on the information about the specifica-
tions without referring to the accompanying information
memory area 160. Alternatively, the charging apparatus 100
may associate 1dentification information specific to the user
of the vehicle 200 as the non-contact charging target, such
as the driver’s license number, with the charging condition
of the vehicle 200 and register the associated information 1n
the accompanying information memory area 160 1n advance.
The vehicle 200 transmits the i1dentification information to
the charging apparatus 100 together with the area ID. In this
case, by referring to the accompanying information memory
area 160 using the identification information received from
the vehicle 200, the charging apparatus 100 obtains the
information regarding the charging condition associated
with the 1dentification information.

In the illustrated embodiments, the charging apparatus
100 1dentifies the specifications of the vehicle 200 as the
charging target and sets the charging condition for the
storage battery 240 in correspondence with the identified
specifications. However, 1f 1t 1s clear that charging condi-
tions are the same for a certain period of time or 1n a certain
arca and the vehicle 200 can he recharged by the electric
power transmitted from the charging apparatus 100 1n a
non-contact manner, the charging apparatus 100 may
recharge the vehicle 200 without specitying the specifica-
tions of the vehicle 200.

In the 1llustrated embodiments, the vehicle 200 transmaits
the vehicle 1D of the vehicle 200, together with the assigned
area 1D, to the charging apparatus 100. The charging appa-
ratus 100 identifies the accompanying mmformation of the
vehicle 200 using the vehicle ID provided by the vehicle
200. However, even without the vehicle ID transmitted from
the vehicle 200 to the charging apparatus 100, the charging
apparatus 100 can smoothly determine that the vehicle 200
1s 1n the charging area BS by using the area ID. Accordingly,
the accompanying information memory area 160 of the
charging apparatus 100 and the vehicle ID memory section
260 of the vehicle 200 may be omitted. This simplifies the
configuration of the charging apparatus 100 and the con-
figuration of the vehicle 200.

In the second embodiment, the management center 300
assigns the area 1Ds to the multiple charging blocks BC1 to
BC6. However, nstead of this, the management center 300
may assign area IDs to a single charging block BC.

In the illustrated embodiments, the charging apparatus
100 has the multiple charging arecas BS and assigns an area
ID to each one of the charging areas BS. However, the
charging apparatus 100 may include a single charging area
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BS and assign and transmit an area ID to the charging area
BS to perform the above-described pairing.

In the illustrated embodiment, the driver moves the
vehicle 200 as a whole with respect to the primary coil L1
to bring the secondary coil L2 to the position facing the
primary coil L1. However, instead of this, the vehicle 200
may include an actuator for moving the secondary coil L2
independently from the other components of the vehicle 200
such that the secondary coil L1 1s sent to the position facing
the primary coil L1. In this case, such movement of the
secondary coil L2 1s controlled by the in-vehicle charging
arca guiding section 290. Alternatively, an actuator may be
installed in the ground surface to move the primary coil L1
flexibly with respect to the ground surface such that the
primary coil L1 1s arranged at the position facing the
secondary coil L2.

In the illustrated embodiments, as the first communication
brought about by the intercommunication function, the
primary coil L1 and the secondary coil L2 perform pairing
between the charging apparatus 100 and the vehicle 200
using the area ID. The information for the electric power
control 1s communicated through wireless communication
different from the first communication. However, the infor-
mation for the electric power control for recharging the
vehicle 200 through the charging apparatus 100 may be
communicated using the same communication device used
also 1n transmission of the area ID from the charging
apparatus 100 to the vehicle 200. Since the communication
device must transmit the area ID, 1t 1s preferable that the
communication device be directional. Specifically, as long

as the charging apparatus 100 transmits the area ID to the
he area 1D to the

vehicle 200 and the vehicle 200 returns t _
charging apparatus 100 to allow the charging apparatus 100
to determine that the vehicle 200 1s the charging target, any
suitable mode of communication may be carried out
between the charging apparatus 100 and the vehicle 200.
In the illustrated embodiments, the charging apparatus
100 transmits electric power to a hybrnid vehicle or an
clectric vehicle as a non-contact charging target. However,
a charging target device as a charging target of the charging
apparatus 100 may be a portable device such as a cellular
phone. That 1s, the present invention may be used 1n any
suitable charging target device as long as the device 1s
rechargeable in a non-contact manner.
100,100A.. charging apparatus, 110...area ID assigning
section, 111 . . . area ID generating section, 120 . . .
clectric power transmitting section, 121 . . . electric
power control section, 122 . . . modulating section,
130 . . . charging-side wireless communication device,
140 . . . charging-side communication control section,
150...ID processing section, 151 ...area ID checking
section, 132...accompanying information identiiying
section, 160 . . . accompanying information memory
area, 200 and 200a to 200n...vehicle, 210...1n-vehicle
clectromagnetic wave detecting section, 220 . . . 1n-
vehicle charging control section, 221...demodulating
section, 230 . . . in-vehicle rectifier, 240 . . . storage
battery, 250 . . . mn-vehicle commumication control
section, 260 . . . ID memory section, 270 . . . in-vehicle
wireless communication device, 280 . . . in-vehicle
charging area guiding section, 300 . . . management
center, 310...database, 320... management server, L1
and 11 to L1n...primary coil, L2...secondary coil, ST
and ST1 to STé6é . . . charging station, BC1 to
BC6...charging block, BS and BS1 to BSn...charging

drea




US RE48,659 E

33

The 1nvention claimed 1s:

1. A non-contact charging system comprising:

a [charging target device] vehicle having a storage bat-
tery, and

a [charging apparatus] charging station having an inter-
communication function for mtercommumcating with
the [charging target device] vekicle, wherein

the [system transmitting] ciarging station is configured to
transmit electric power to the [corresponding charging
target device] vehicle in a non-contact manner to
recharge the storage battery, [wherein]

the charging [apparatus assigns an area] station is con-
figured to transmit an area 1D serving as information
for determining a charging area, in which the [charging
target device] vehicle exists, [to a charging area, in
which transmission of electric power to the charging
target device 1s performed, and transmits the assigned

area 1D] the area ID being assigned to a plurality of

charging areas,

the [charging apparatus identifies the charging area, in
which the charging target device as a target of the
electric power transmission exists, based on return of}
vehicle is configured to return the transmitted area ID
[from the charging target device through the intercom-
munication function}], and

the charging [apparatus transmits] station is configured to
control the transmission of the electric power to the
[charging target device, which exists in the identified
charging area, in a non-contact manner] vehicle based
upon receipt of the transmitted avea ID from the vehicle
through the intercommunication function.

2. The non-contact charging system according to claim 1,

wherein

as a first communication [using] #hrough the intercom-
munication function, pairing, as a communication con-
nection [setting] between the [identified charging target
device] vehicle and the charging [apparatus] station is
performed [through] based on the transmission of the
area 1D between the charging [apparatus] statior and
the [charging target device] vehicle through near field
communication, and

as a second communication through the mtercommuni-
cation function, electric power control 1s performed, on
the electric power transmitted from the charging [area]
station to the [charging target device] vehicle in [a] the
non-contact manner, through wireless communication
[different from the near field communication between
the paired charging target device and charging appara-
tus].

[3. The non-contact charging system according to claim 1,

wherein

the charging apparatus has a plurality of charging areas
one of which 1s said charging area, assigns an area ID
to each of the charging areas, and separately transmits
the assigned area IDs, and

when the charging target device returns the corresponding
one of the transmitted area IDs to the charging appa-
ratus, the charging apparatus identifies the charging
area and the charging target device each as the electric
power transmission target based on the returned area
ID, and transmits the electric power from the 1dentified
charging area to the 1dentified charging target device 1n
a non-contact manner.}

[4. The non-contact charging system according to claim 1,

wherein

the charging target device adds a device ID, which 1s
specific information for identifying the charging target
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device, to the area ID provided by the charging appa-
ratus, and returns the device ID and the area ID to the
charging apparatus, and

the charging apparatus identifies the charging target
device as the electric power transmission target includ-
ing accompanying information of the charging target
device based on the device ID returned from the
charging target device together with the area ID.]

[5. The non-contact charging system according to claim 4,
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the device ID includes specification information repre-
senting the specifications of the charging target device
corresponding to the electric power transmission target,
and

the charging apparatus determines the specifications of

the charging target device as the electric power trans-
mission target based on the specification mformation
included 1n the device 1D, and sets an electric power
corresponding to the determined specifications as an
clectric power to be transmitted to the charging target
device.]

6. The non-contact charging system according to claim 1,
wherein

the charging [apparatus] statiorn has a primary coil for

electric power transmission [in correspondence with
the charging areal,

the [charging target device] vekhicle includes a secondary

coil electromagnetically coupled to the primary coil,
and

the electric power transmission, from the charging [area}

station to the [charging target device] vehicle is carried
out through electromagnetic induction or electromag-
netic field resonance between the primary coil and the
secondary coil.

7. The non-contact charging system according to claim 6,
wherein the charging [apparatus] statior transmits the area
ID to the [charging target device] vehicle using electromag-
netic coupling between the primary coil and the secondary
coil[, and

the charging target device guides the user of the charging

target device to the charging area based on the intensity
of a signal communicated between the primary coil and
the secondary coil].
8. The non-contact charging system according to claim 1,
wherein
the [charging target device] vekicle is an electric vehicle
or a hybrid vehicle including the storage battery serving
as an electric power source for an electric motor, and

the [charging apparatus includes a] charging station [for
transmitting] transmits the electric power [from the
charging area] to the storage battery of the electric
vehicle or the hybrid vehicle.

[9. The non-contact charging system according to claim 1,
wherein

the charging apparatus further includes a management

center, the management center generating the area 1D
cach time when necessary or registers the area ID 1n a
database in advance to remotely manage the area 1D
with respect to the charging area, and

the area ID 1s transmitted to the charging target device

cither directly from the management center or indi-
rectly from the management center via the charging
apparatus.}

10. A non-contact charging method 1n which a charging
[apparatus] station having ar intercommunication function
for intercommunicating with a [charging target device}
vehicle including a storage battery recharges the storage
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battery by transmitting electric power to the [corresponding
charging target device] vehicle in a non-contact manner, the
method comprising:

[wherein the charging apparatus performs:

a. step for assigning an area ID] transmitting, from the 3
charging station, an area ID serving as information for
determining a charging area, in which the [charging
target device] vehicle exists, [to a charging area, in
which transmission of electric power to the charging
target device 1s performed, and transmitting the
assigned area ID] the area ID being assigned to each of
a plurality of charging areas;

returning, from the vehicle, the transmitted avea ID; and

controlling, at the charging station, the transmission of
the electric power to the vehicle based upon receipt of
the transmitted avea 1D from the vehicle through the
intercommunication function

[b. a step for identifying the charging area, in which the
charging target device as a target of the electric power »g
transmission from the charging apparatus exists, based
on return of the transmitted area ID from the charging
target device through the intercommunication function,
and

wherein, through the steps, the charging area, 1n which the 25
charging target device as the electric power transmis-
s1on target exists, 1s 1dentified, and the electric power 1s
transmitted to the charging target device, which exists
in the 1dentified charging area, 1n a non-contact man-
ner]. 30

11. The non-contact charging method according to claim

10, [wherein] further comprising:

performing, as a first communication using the intercoms-
munication function, pairing, as communication con-
nection [setting] between the [identified charging target 33
device] vehicle and the charging [apparatus is per-
formed] station based on transmission of the area 1D
between the charging [apparatus] station and the
[charging target device] vehicle through near field
communication, and 40

performing, as a second communication through the
intercommunication function, electric power control [is
performed], on the electric power transmitted from the
charging [area] station to the [charging target device}
vehicle in [a] the non-contact manner, through wireless 45
communication [different from the near field commu-
nication between the paired charging target device and
charging apparatus].

[12. The non-contact charging method according to claim
10, wherein 50
the charging apparatus has a plurality of charging areas

including said charging area,

in the step for transmitting the area ID, an area ID 1s
assigned to each of the charging areas and transmitted
separately, and 55

in the step for identifying the charging target device, the
charging area and the charging target device each as the
clectric power transmission target for the charging
apparatus are identified based on the transmitted area
ID returned from the charging target device.] 60

[13. The non-contact charging method according to claim

10, further including a step 1n which, when the charging
target device 1s to be 1dentified, the charging target device
adds a device ID, which 1s specific information for identi-
tying the charging target device, to the area ID provided by 65
the charging apparatus and returns the device ID and the area

ID to the charging apparatus,
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wherein, 1n the identification step, the charging apparatus

identifies the charging target device as the electric
power transmission target, including accompanying
information of the charging target device, based on the
device ID returned from the charging target device
together with the area ID.]

[14. The non-contact charging method according to claim

13, wherein
the device ID includes specification information repre-

senting the specifications of the charging target device
corresponding to the electric power transmission target,
and

when electric power 1s transmitted to the identified charg-

ing target device, the charging apparatus determines the
specifications of the charging target device as the
clectric power transmission target based on the speci-
fication information included 1n the device 1D, and sets
an electric power corresponding to the determined
specifications as an electric power to be transmitted to
the charging target device.}

15. The non-contact charging method according to claim
10, wherein
the charging [apparatus] statiorn has a primary coil for

electric power transmission [in correspondence with
the charging areal,

the [charging target device] vehicle includes a secondary

coil electromagnetically coupled to the primary coil,
and

the electric power transmission, from the charging [appa-

ratus] station to the [identified charging target device]
vehicle 1s carried out through electromagnetic induc-
tion or electromagnetic field resonance between the
primary coil and the secondary coil.

16. The non-contact charging method according to claim
15, [wherein:
in the step for transmitting the area ID, the charging

apparatus transmits the area ID to the charging target
device using electromagnetic coupling between the
primary coil and the secondary coil, and

the charging target device guides the user of the charging

target device to the charging area based on the intensity
of a signal communicated between the primary coil and
the secondary coil]l wherein transmitting, from the
charging station, the arvea ID includes transmitting the
area ID to the vehicle using electromagnetic coupling
between the primary coil and the secondary coil.

17. The non-contact charging method according to claim
10, wherein
the [charging target device] vekicle is an electric vehicle

or a hybrid vehicle including the storage battery serving
as an electric power source for an electric motor, and

the [charging target device includes a] charging station

[for transmitting] transmits the electric power [from the
charging area] to the storage battery of the electric
vehicle or the hybrid vehicle.

[18. The non-contact charging method according to claim
10, wherein
the charging apparatus includes a management center

having a management server, the management server
generating the area ID each time when necessary or
registers the area ID in a database in advance to
perform remote management of the area ID with
respect to the charging area, the management center
being connected to a network to carry out the remote
management, and

in the step for transmitting the area ID, the area ID 1s

transmitted to the charging target device either directly
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from the management center or indirectly from the

management center via the charging apparatus.}

19. A [non-contact charging type] vehicle having an
antenna, an electric motor and a storage battery serving as
an eclectric power source for the electric motor, the storage
battery being recharged using electric power transmitted
from a charging [apparatus] szatior in a non-contact manner,
the vehicle comprising:

a coil configured to:

[wherein the vehicle receives an area] receive a trans-
mitted area 1D assigned to a charging area of the
charging [apparatus] station from the charging
[apparatus] station as information used for determin-
ing a charging avea, in which the vehicle exists,
transmitted by the charging [apparatus] station,
wherein

the vehicle is configured to return, via the antenna, the
transmitted area [to determine a charging area, in
which the vehicle exists, the vehicle including an
in-vehicle communication device for returning the
received area] ID to the charging [apparatus] station;
and

the coil configured to rveceive the electric power trans-
mitted from the charging station in the non-contact
maliter.

20. The [non-contact charging type] vehicle according to
claim 19, wherein the [in-vehicle communication device is
configured by] coil functions as:

a first [in-vehicle] communication device for near field
use, the first [in-vehicle] communication device receiv-
ing the [area] transmitted 1D through wireless commu-
nication; and

the antenna functions as a second [in-vehicle] communi-
cation device, wherein

the second [-vehicle side] communication device returns
the [area] transmitted area 1D received by the first
[in-vehicle] communication device to the charging
[apparatus] statiorn, and communicates electric power
control information for recharging with the [charging
apparatus] vehicle through wireless communication
[for remote use different from the wireless communi-
cation for near field usel, and

the electric power control information [being] is commu-
nicated based on pairing, which 1s a communication
connection [setting] between the vehicle and the charg-
ing [apparatus] station established by return of the
[area] transmitted area 1D.

[21. The non-contact charging type vehicle according to
claam 19, wherein, when receirving the area ID, the 1n-
vehicle communication device adds a vehicle ID, which 1s
information specific to the vehicle, to the received area 1D
and returns the vehicle ID and the area ID to the charging
apparatus. }

22. A [non-contact] charging [management apparatus]
station for [managing] recharging [of] a storage battery
mounted in a [charging target device] vehicle having an
antenna, the recharging being performed through a non-
contact transmission of electric power to the [charging target
device through communication between] vehicle from the
[non-contact] charging [management apparatus and the
charging target device] station, the [non-contact] charging
[management apparatus comprising] station comprising:

[an area ID assigning section for assigning an area ID to
a charging area or each of a plurality of charging areas
as mformation used by the non-contact charging man-
agement apparatus to determine a charging area, in
which the charging target device exists;]
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a [charging-side communication section for transmitting
each of the area. IDs] coil configured to:
transmit an area [assigned by the area] ID [assigning
section] to the [charging target device] vehicle,
[wherein, when the charging target device returns the
transmitted area ID, the charging-side communica-
tion section receives the returned area ID; and an
clectric power transmitting section for identilying
the charging area and the charging target device each
as the electric power transmission target based on the
area 1D received by the charging-side communica-
tion section,] the area ID being assigned to a charg-
ing area or ach of a plurality of charging areas as
information used to determine a charging area in
which the vehicle exists,

wherein the charging station is configured to receive
the transmitted arvea ID from the vehicle via the
antenna,

the charging station is configured to control the trans-
mission of the electric power [transmitting section
transmitting electric power from the 1dentified charging
area] to the [identified charging target device in a}
vehicle in the non-contact manner based upon receipt of
the transmitted avea ID from the vehicle.

23. The [non-contact] charging [management apparatus]
station according to claim 22, wherein the [in-vehicle com-
municating section is configured by] coil functions as:

a first [charging-side] communication device for near field
use, the first [charging-side] communication device
transmitting the area ID to the [charging target device]
vehicle through [the] wireless communication; and

the antenna functions as a second [charging-side] com-
munication device, wherein

the second [charging-side] communication device com-
municates electric power control information for the
recharging with the [charging target device] vehicle
through wireless communication [for remote use,
which 1s different from wireless communication for
near field use], and

the electric power control information [being] is commu-
nicated based on pairing, which 1s a communication
connection [setting] between the [charging side target
device] vehicle and the [non-contact] charging [man-
agement apparatus] station established at [the] a time
when the [charging target device] vehicle returns the
area ID that has been transmitted by the first [charging-
side] communication device.

24. The [non-contact] charging [management apparatus]

station according to claim 22, wherein

the [charging target device] vekicle is an electric vehicle
or a hybrid vehicle including the storage battery serving
as an electric power source for an electric motor|, and
the area ID assigning section, the charging-side com-
munication section, and the electric power transmitting
section are mounted 1n a charging station for transmit-
ting electric power to the electric vehicle or the hybnd
vehicle].

[25. The non-contact charging management apparatus
according to claim 22, the non-contact charging manage-
ment apparatus being configured by:

a charging apparatus for transmitting the electric power;

and

a management center that has a management server and 1s
network-connected to the charging apparatus, the man-
agement server generating the area ID each time when
necessary or registering the area ID 1n a database in
advance to manage the area ID, wherein
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the area 1D assigning section and the charging-side com-
munication section are mounted in the management
Server,
the electric power transmitting section 1s arranged 1n the
charging apparatus, and the charging-side communica-
tion section delivers the area 1D either indirectly from
the management center to the charging target device via
the charging apparatus or directly from the manage-
ment center to the charging target device.]
26. The non-contact charging system according to claim
2, wherein
the charging station has a primary coil for electric power
lransmission,
the vehicle includes a secondary coil electromagnetically
coupled to the primary coil, and
the electric power transmission, from the charging station
to the vehicle, is carried out through electromagnetic
induction or electromagnetic field resonance between
the primary coil and the secondary coil, and
the charging device transmits the avea ID to the vehicle
using electromagnetic coupling between the primary
coil and the secondary coil.
27. The non-contact charging system according to claim
2, wherein as the second communication through the inter-
communication function, the electric power control is per-
Jormed through wireless communication diffevent from the
near field communication between the paived vehicle and
charging station.
28. The non-contact charging system according to claim
2, wherein
the charging station has a primary coil for electric power
transmission,
the vehicle includes a secondary coil electromagnetically
coupled to the primary coil, and
the electric power transmission, from the charging station
to the vehicle, is carried out through electromagnetic
induction ov electromagnetic field vesonance between
the primary coil and the secondary coil, and
the charging station transmits the area ID to the vehicle
without using the primary coil and the secondary coil.
29. The non-contact charging system according to claim
I, wherein the avea ID is transmitted as a pairing signal.
30. The non-contact charging method according to claim
11, wherein
the charging station has a primary coil for electric power
transmission,
the vehicle includes a secondary coil electromagnetically
coupled to the primary coil, and
the electric power transmission, from the charging station
to the vehicle, is carried out through electromagnetic
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induction or electromagnetic field resonance between
the primary coil and the secondary coil, and

transmitting, from the charging apparatus, the avea 1D
includes transmitting the area 1D to the vehicle using
electromagnetic coupling between the primary coil and
the secondary coil.

31. The non-contact charging method according to claim
11, wherein performing, as the second communication
through the intercommunication function, the electric power
control includes performing the electvic power control
through wireless communication different from the near field
communication between the paived vehicle and charging
station.

32. The non-contact charging method according to claim
11, wherein

the charging station has a primary coil for electric power

lransmission,

the vehicle includes a secondary coil electromagnetically

coupled to the primary coil, and

the electric power transmission, from the charging station

to the vehicle, is carried out through electromagnetic
induction or electromagnetic field resonance between
the primary coil and the secondary coil, and

transmitting, from the charging station, the area ID

includes transmitting the area ID to the vehicle without
using the primary coil and the secondary coil.
33. The non-contact charging method according to claim
10, wherein the avea ID is transmitted as a pairing signal.
34. The vehicle according to claim 19, wherein the vehicle
is an electric vehicle or a hvbrid vehicle including the
storage battery serving as an electrvic power source for an
electric motor.
35. A non-contact charging system comprising.
a vehicle having a storvage battery; and
a charging station having an intercommunication func-
tion for intercommunicating with the vehicle, wherein

the non-contact charging system is configured to transmit
electric power to the vehicle in a non-contact manner
to rvecharge the storage battery,

the charging station is configured to transmit a code,

including an avea ID,

the vehicle is configured to veturn the transmitted code,

and

the charging station is configured to control the trans-

mission of the electric power to the vehicle based upon
receipt of the transmitted code from the vehicle through
the intercommunication function.

36. The non-contact charging system according to claim
35, wherein the code is transmitted as a pairing signal.
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