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(57) A wireless power transfer (WPT) method based
on a state of an auxiliary battery and an electric vehicle
(EV) for the same includes receiving, by an EV charging
apparatus, a wireless jump start request message from
a user terminal; transmitting, by the EV charging appa-
ratus, a primary jump start power according to the wire-
less jump start request message to the EV; driving an

auxiliary power supply device provided in the EV by a
secondary jump start power induced by the primary jump
start power; driving a controller of the EV based on a
preset power outputted from the auxiliary power supply
device; and charging, by the controller of the EV, an aux-
iliary battery of the EV.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims the ben-
efit of priority to Korean Patent Application No.
2016-0083678 filed on July 1, 2016, and Korean Patent
Application No. 2017-0076882 filed on June 16, 2017
with the Korean Intellectual Property Office (KIPO), the
disclosure of which is hereby incorporated in its entirety
by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a wireless
power transfer (WPT) method and an electric vehicle for
the same, and more particularly, to a WPT method and
an electric vehicle in which an auxiliary battery is first
charged in a case that the auxiliary battery is discharged,
and then a high-voltage battery of an electric vehicle is
charged under an appropriate auxiliary battery state.

BACKGROUND

[0003] Countries around the world have researched
and developed electric vehicles. The electric vehicles are
eco-friendly because they do not generate carbon mon-
oxide (CO) and/or carbon dioxide (CO2), which are the
main causes of air pollution and global warming, unlike
conventional transportation methods using fossil fuels.
[0004] In particular, electric vehicles are expected to
contribute to leveling of power loads and maximization
of use of renewable energy in conjunction with a smart
grid that aims to optimize energy efficiency.
[0005] In order to disseminate and utilize electric ve-
hicles, researches on charging methods of the electric
vehicles have been continuously carried out. One of the
charging methods is a method of a wireless power trans-
fer using an electromagnetic induction phenomenon.
[0006] In wireless charging of an electric vehicle, pow-
er is supplied from a power grid to a charging station,
and further supplied to an induction coil (e.g., transmis-
sion coil) connected to the charging station so that an
electromotive force is generated in a reception coil
mounted on the electric vehicle. Then, a battery of the
electric vehicle is usually supplied with power by the gen-
erated electromotive force.
[0007] However, conventional electric vehicles use an
auxiliary battery for driving an electric vehicle control sys-
tem in addition to a high-voltage battery used as a main
power supply. In this case, if the auxiliary battery is fully
discharged, the control system is disabled and the wire-
less charging cannot be performed. For this reason, there
has been a problem of manually starting the control sys-
tem by using a jumper cable.
[0008] Therefore, even if the auxiliary battery is fully
discharged, there is a need to operate the control system
more conveniently and perform wireless charging without

manual operation.

SUMMARY

[0009] Accordingly, embodiments of the present dis-
closure are provided to substantially obviate one or more
problems due to the above limitations and disadvantages
of the related art.
[0010] Embodiments of the present disclosure provide
a wireless power transfer method capable of wirelessly
charging an electric vehicle by considering a state of an
auxiliary battery supplying power to a charging controller
in the electric vehicle even in a case that the auxiliary
battery is discharged.
[0011] Embodiments of the present disclosure also
provide an electric vehicle performing a wireless power
transfer method capable of wirelessly charging an elec-
tric vehicle by considering a state of an auxiliary battery
supplying power to a charging controller in the electric
vehicle even in a case that the auxiliary battery is dis-
charged.
[0012] According to embodiments of the present dis-
closure, a wireless power transfer (WPT) method based
on a state of an auxiliary battery, performed in a WPT
system for an electric vehicle (EV), may be provided. The
WPT method may comprise receiving, by an EV charging
apparatus, a wireless jump start request message from
a user terminal; transmitting, by the EV charging appa-
ratus, a primary jump start power according to the wire-
less jump start request message to the EV; driving an
auxiliary power supply device provided in the EV by a
secondary jump start power induced by the primary jump
start power; driving a controller of the EV based on a
preset power outputted from the auxiliary power supply
device; and charging, by the controller of the EV, an aux-
iliary battery of the EV.
[0013] The WPT method may further comprise trans-
mitting, by the controller of the EV, a wireless charging
request message requesting to charge a high-voltage
battery of the EV to the EV charging apparatus; and trans-
mitting, by the EV charging apparatus, a wireless charg-
ing power according to the wireless charging request
message to the EV.
[0014] The EV may receive power from the EV charg-
ing apparatus through coupling between a ground as-
sembly (GA) coil of the EV charging apparatus and a
vehicle assembly (VA) coil of the EV, and the auxiliary
power supply device may be connected in parallel with
the VA coil.
[0015] The auxiliary power supply device may be a
switched mode power supply (SMPS) supplying a direct
current (DC) power of 12 volts to the controller of the EV.
[0016] In the charging of the auxiliary battery of the EV,
the controller of the EV may turn off the auxiliary power
supply device, and charge the auxiliary battery with the
high-voltage battery supplying power to a power train
system of the EV. Here, the controller of the EV may
convert power of the high-voltage battery to a low-voltage
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direct current (DC) power by using a low voltage DC-DC
converter connected in parallel with the high-voltage bat-
tery, and charge the auxiliary battery by using the con-
verted low-voltage DC power.
[0017] The wireless charging request message may
include information on a maximum direct current (DC)
power and allowed voltage and current of the EV.
[0018] The receiving a wireless jump start request
message may further comprise performing, by the EV
charging apparatus, authentication of the user terminal;
and exchanging, by the EV charging apparatus, status
information with the user terminal.
[0019] The performing authentication may comprise
authenticating, by the EV charging apparatus, the EV
through the user terminal.
[0020] The EV may transmit status information on the
EV including whether or not the auxiliary battery is dis-
charged through the user terminal and a telematics
equipment.
[0021] Furthermore, in accordance with embodiments
of the present disclosure, an electric vehicle (EV) may
comprise a vehicle assembly (VA) coil for generating a
secondary power by receiving a primary power from an
EV charging apparatus; a high-voltage battery that is
charged by using the secondary power generated in the
VA coil and supplies power to a power train system of
the EV; a communication module for controlling wireless
charging of the EV by communicating with the EV charg-
ing apparatus; a controller for controlling the communi-
cation module and charging the high-voltage battery by
using the secondary power generated in the VA coil; an
auxiliary battery for supplying power to the controller; and
an auxiliary power supply device that is driven by the
secondary jump start power and supplies power to the
controller, when a primary jump start power is received
from the EV charging apparatus and the secondary jump
start power is generated from the primary jump start pow-
er at the VA coil.
[0022] When the controller is driven by the power sup-
plied by the auxiliary power supply device, the controller
may control charging of the auxiliary battery, and charge
the high-voltage battery by using the secondary power
generated in the VA coil by requesting the primary power
to the EV charging apparatus after the charging of the
auxiliary battery is completed.
[0023] The auxiliary power supply device may be con-
nected in parallel with the VA coil.
[0024] The auxiliary power supply device may be a
switched mode power supply (SMPS) supplying a direct
current (DC) power of 12 volts to the controller of the EV.
[0025] The controller of the EV may turn off the auxiliary
power supply device, and charge the auxiliary battery
with the high-voltage battery supplying power to a power
train system of the EV. Here, the controller of the EV may
convert power of the high-voltage battery to a low-voltage
direct current (DC) power by using a low voltage DC-DC
converter connected in parallel with the high-voltage bat-
tery, and charge the auxiliary battery by using the con-

verted low-voltage DC power.
[0026] The communication module may transmit a
wireless charging control message, including information
on a maximum direct current (DC) power and allowed
voltage and current of the EV, to the EV charging appa-
ratus.
[0027] The communication module may transmit sta-
tus information on the EV including whether or not the
auxiliary battery is discharged through the user terminal
and a telematics equipment.
[0028] Furthermore, in accordance with embodiments
of the present disclosure, a wireless charging method
based on a state of an auxiliary battery for an electric
vehicle (EV) having an auxiliary power supply device may
comprise driving the auxiliary power supply device by a
secondary jump start power generated by receiving a
primary jump start power from an EV charging apparatus;
driving a controller of the EV by a preset power outputted
from the auxiliary power supply device; charging, by the
controller of the EV, an auxiliary battery; transmitting, by
the controller of the EV, a wireless charging request mes-
sage requesting to charge a high-voltage battery of the
EV to the EV charging apparatus; and transmitting, by
the EV charging apparatus, a wireless charging power
according to the wireless charging request message to
the EV.
[0029] The auxiliary power supply device may be a
switched mode power supply (SMPS) for supplying a di-
rect current (DC) power of 12 volts to the controller of the
EV.
[0030] Using the above-described method based on a
state of an auxiliary battery according to the present dis-
closure, an electric vehicle may be conveniently charged
and operated even when the auxiliary battery is fully dis-
charged. Also, since a jumper cable is not necessary
even when the auxiliary battery is discharged, there is
an advantage that the driver can conveniently and safely
initiate and perform charging of the EV.

BRIEF DESCRIPTION OF DRAWINGS

[0031] Embodiments of the present disclosure will be-
come more apparent by describing in detail embodiments
of the present disclosure with reference to the accompa-
nying drawings, in which:

FIG. 1 is a conceptual diagram illustrating a concept
of a wireless power transfer (WPT) to which an em-
bodiment of the present disclosure is applied;
FIG. 2 is a conceptual diagram illustrating a wireless
power transfer circuit according to an embodiment
of the present disclosure;
FIG. 3 is a conceptual diagram for explaining a con-
cept of alignment in an EV wireless power transfer
according to an embodiment of the present disclo-
sure;
FIG. 4 is a sequence diagram for explaining a WPT
method based on an auxiliary battery state according
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to an embodiment of the present disclosure;
FIG. 5 is a flow chart for explaining a WPT method
based on an auxiliary battery state according to an
embodiment of the present disclosure;
FIG. 6 is a block diagram illustrating a configuration
of an EV capable of performing a WPT method ac-
cording to an embodiment of the present disclosure;
FIG. 7 is a block diagram illustrating a configuration
of a controller included in an EV according to an em-
bodiment of the present disclosure; and
FIG. 8 is a conceptual diagram illustrating a config-
uration of a WPT system according to an embodi-
ment of the present disclosure.

[0032] It should be understood that the above-refer-
enced drawings are not necessarily to scale, presenting
a somewhat simplified representation of various pre-
ferred features illustrative of the basic principles of the
disclosure. The specific design features of the present
disclosure, including, for example, specific dimensions,
orientations, locations, and shapes, will be determined
in part by the particular intended application and use en-
vironment

DETAILED DESCRIPTION

[0033] Embodiments of the present disclosure are dis-
closed herein. However, specific structural and functional
details disclosed herein are merely representative for
purposes of describing embodiments of the present dis-
closure, however, embodiments of the present disclo-
sure may be embodied in many alternate forms and
should not be construed as limited to embodiments of
the present disclosure set forth herein. While describing
the respective drawings, like reference numerals desig-
nate like elements.
[0034] It will be understood that although the terms
"first," "second," etc. may be used herein to describe var-
ious components, these components should not be lim-
ited by these terms. These terms are used merely to dis-
tinguish one element from another. For example, without
departing from the scope of the present disclosure, a first
component may be designated as a second component,
and similarly, the second component may be designated
as the first component. The term "and/or" include any
and all combinations of one of the associated listed items.
[0035] It will be understood that when a component is
referred to as being "connected to" another component,
it can be directly or indirectly connected to the other com-
ponent. That is, for example, intervening components
may be present. On the contrary, when a component is
referred to as being "directly connected to" another com-
ponent, it will be understood that there is no intervening
components.
[0036] Terms are used herein only to describe the em-
bodiments but not to limit the present disclosure. Singular
expressions, unless defined otherwise in contexts, in-
clude plural expressions. In the present specification,

terms of "comprise" or "have" are used to designate fea-
tures, numbers, steps, operations, elements, compo-
nents or combinations thereof disclosed in the specifica-
tion as being present but not to exclude possibility of the
existence or the addition of one or more other features,
numbers, steps, operations, elements, components, or
combinations thereof.
[0037] All terms including technical or scientific terms,
unless being defined otherwise, have the same meaning
generally understood by a person of ordinary skill in the
art. It will be understood that terms defined in dictionaries
generally used are interpreted as including meanings
identical to contextual meanings of the related art, unless
definitely defined otherwise in the present specification,
are not interpreted as being ideal or excessively formal
meanings.
[0038] Terms used in the present disclosure are de-
fined as follows.
[0039] "Electric Vehicle, EV": An automobile, as de-
fined in 49 CFR 523.3, intended for highway use, pow-
ered by an electric motor that draws current from an on-
vehicle energy storage device, such as a battery, which
is rechargeable from an off-vehicle source, such as res-
idential or public electric service or an on-vehicle fuel
powered generator. The EV may be four or more wheeled
vehicle manufactured for use primarily on public streets,
roads.
[0040] The EV may be referred to as an electric car,
an electric automobile, an electric road vehicle (ERV), a
plug-in vehicle (PV), a plug-in vehicle (xEV), etc., and
the xEV may be classified into a plug-in all-electric vehicle
(BEV), a battery electric vehicle, a plug-in electric vehicle
(PEV), a hybrid electric vehicle (HEV), a hybrid plug-in
electric vehicle (HPEV), a plug-in hybrid electric vehicle
(PHEV), etc.
[0041] "Plug-in Electric Vehicle, PEV": An Electric Ve-
hicle that recharges the on-vehicle primary battery by
connecting to the power grid.
[0042] "Plug-in vehicle, PV": An electric vehicle re-
chargeable through wireless charging from an electric
vehicle supply equipment (EVSE) without using a phys-
ical plug or a physical socket.
[0043] "Heavy duty vehicle; H.D. Vehicle": Any four-or
more wheeled vehicle as defined in 49 CFR 523.6 or 49
CFR 37.3 (bus).
[0044] "Light duty plug-in electric vehicle": A three or
four-wheeled vehicle propelled by an electric motor draw-
ing current from a rechargeable storage battery or other
energy devices for use primarily on public streets, roads
and highways and rated at less than 4,545 kg gross ve-
hicle weight.
[0045] "Wireless power charging system, WCS": A
system for a wireless power transfer and control between
the GA and VA including alignment and communications.
This system transfers energy from the electric supply net-
work to the electric vehicle electromagnetically through
a two-part loosely coupled transformer.
[0046] "Wireless power transfer, WPT": A transfer of
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electrical power from an AC supply network to an electric
vehicle by contactless means.
[0047] "Utility": A set of systems which supply electrical
energy and include a customer information system (CIS),
an advanced metering infrastructure (AMI), rates and
revenue system, etc. The utility may provide an EV with
energy through rates table and discrete events. Also, the
utility may provide information about certification on EVs,
interval of power consumption measurements, and tariff.
[0048] "Smart charging": A system in which EVSE
and/or PEV communicate with power grid in order to op-
timize charging ratio or discharging ratio of EV by reflect-
ing capacity of the power grid or expense of use.
[0049] "Automatic charging": A procedure in which in-
ductive charging is automatically performed after a vehi-
cle is located in a proper position corresponding to a pri-
mary charger assembly that can transfer power. The au-
tomatic charging may be performed after obtaining nec-
essary authentication and right.
[0050] "Interoperability": A state in which component
of a system interwork with corresponding components of
the system in order to perform operations aimed by the
system. Also, information interoperability may mean ca-
pability that two or more networks, systems, devices, ap-
plications, or components can efficiently share and easily
use information without giving inconvenience to users.
[0051] "Inductive charging system": A system transfer-
ring energy from a power source to an EV through a two-
part gapped core transformer in which the two halves of
the transformer, primary and secondary coils are physi-
cally separated from one another. In the present disclo-
sure, the inductive charging system may correspond to
an EV power transfer system.
[0052] "Inductive coupler": A transformer formed by the
coil in the GA Coil and the coil in the VA Coil that allows
power to be transferred with galvanic isolation.
[0053] "Inductive coupling": Magnetic coupling be-
tween two coils. In the present disclosure, coupling be-
tween the GA Coil and the VA Coil.
[0054] "Ground assembly, GA"’: An assembly on the
infrastructure side consisting of the GA Coil, a power/fre-
quency conversion unit and GA controller as well as the
wiring from the grid and between each unit, filtering cir-
cuits, housing(s) etc., necessary to function as the power
source of wireless power charging system. The GA may
include the communication elements necessary for com-
munication between the GA and the VA.
[0055] "Vehicle assembly, VA": An assembly on the
vehicle consisting of the VA Coil, rectifier/power conver-
sion unit and VA controller as well as the wiring to the
vehicle batteries and between each unit, filtering circuits,
housing(s), etc., necessary to function as the vehicle part
of a wireless power charging system. The VA may include
the communication elements necessary for communica-
tion between the VA and the GA.
[0056] The GA may be referred to as a primary device
(PD), and the VA may be referred to as a secondary
device (SD).

[0057] "Primary device": An apparatus which provides
the contactless coupling to the secondary device. That
is, the primary device may be an apparatus external to
an EV. When the EV is receiving power, the primary de-
vice may act as the source of the power to be transferred.
The primary device may include the housing and all cov-
ers.
[0058] "Secondary device": An apparatus mounted on
the EV which provides the contactless coupling to the
primary device. That is, the secondary device may be
installed in the EV. When the EV is receiving power, the
secondary device may transfer the power from the pri-
mary to the EV. The secondary device may include the
housing and all covers.
[0059] "GA controller": A portion of the GA that regu-
lates the output power level to the GA Coil based on
information from the vehicle.
[0060] "VA controller": A portion of the VA that monitors
specific on-vehicle parameters during charging and ini-
tiates communication with the GA to control output power
level.
[0061] The GA controller may be referred to as a pri-
mary device communication controller (PDCC), and the
VA controller may be referred to as an electric vehicle
communication controller (EVCC).
[0062] "Magnetic gap": A vertical distance between the
plane of the higher of the top of the litz wire or the top of
the magnetic material in the GA Coil to the plane of the
lower of the bottom of the litz wire or the magnetic material
in the VA Coil when aligned.
[0063] "Ambient temperature": A ground-level temper-
ature of the air measured at the subsystem under con-
sideration and not in direct sun light.
[0064] "Vehicle ground clearance": A vertical distance
between the ground surface and the lowest part of the
vehicle floor pan.
[0065] "Vehicle magnetic ground clearance": A vertical
distance between the plane of the lower of the bottom of
the litz wire or the magnetic material in the VA Coil mount-
ed on a vehicle to the ground surface.
[0066] "VA Coil magnetic surface distance": A distance
between the plane of the nearest magnetic or conducting
component surface to the lower exterior surface of the
VA coil when mounted. This distance includes any pro-
tective coverings and additional items that may be pack-
aged in the VA Coil enclosure.
[0067] The VA coil may be referred to as a secondary
coil, a vehicle coil, or a receive coil. Similarly, the GA coil
may be referred to as a primary coil, or a transmit coil.
[0068] "Exposed conductive component": A conduc-
tive component of electrical equipment (e.g. an electric
vehicle) that may be touched and which is not normally
energized but which may become energized in case of
a fault.
[0069] "Hazardous live component": A live component,
which under certain conditions can give a harmful electric
shock.
[0070] "Live component": Any conductor or conductive
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component intended to be electrically energized in nor-
mal use.
[0071] "Direct contact": Contact of persons with live
components. (See IEC 61440)
[0072] "Indirect contact": Contact of persons with ex-
posed, conductive, and energized components made live
by an insulation failure. (See IEC 61140)
[0073] "Alignment": A process of finding the relative
position of primary device to secondary device and/or
finding the relative position of secondary device to pri-
mary device for the efficient power transfer that is spec-
ified. In the present disclosure, the alignment may direct
to a fine positioning of the wireless power transfer system.
[0074] "Pairing": A process by which a vehicle is cor-
related with the unique dedicated primary device, at
which it is located and from which the power will be trans-
ferred. The pairing may include the process by which a
VA controller and GA controller of a charging spot are
correlated. The correlation/association process may in-
clude the process of an establishment of a relationship
between two peer communication entities.
[0075] "Command and control communication": A
communication between the EV supply equipment and
the EV exchanges information necessary to start, control
and terminate the process of WPT.
[0076] "High level communication (HLC)": HLC is a
special kind of digital communication. HLC is necessary
for additional services which are not covered by com-
mand & control communication. The data link of the HLC
may use a power line communication (PLC), but it is not
limited.
[0077] "Low power excitation (LPE)": LPE means a
technique of activating the primary device for the fine
positioning ad pairing so that the EV can detect the pri-
mary device, and vice versa.
[0078] "Service set identifier (SSID)": SSID is a unique
identifier consisting of 32-characters attached to a head-
er of a packet transmitted on a wireless LAN. The SSID
identifies the basic service set (BSS) to which the wire-
less device attempts to connect. The SSID basically dis-
tinguishes multiple wireless LANs. Therefore, all access
points (Aps) and all terminal/station devices that want to
use a specific wireless LAN can use the same SSID.
Devices that do not use a unique SSID are not able to
join the BSS. Since the SSID is shown as plain text, it
may not provide any security features to the network.
[0079] "Extended service set identifier (ESSID)": ES-
SID is A name of the network to which you want to con-
nect. It is similar to SSID but can be a more extended
concept.
[0080] "Basic service set identifier (BSSID)": BSSID
consisting of 48bits is used to distinguish a specific BSS.
In the case of an infrastructure BSS network, the BSSID
may be medium access control (MAC) of the AP equip-
ment. For an independent BSS or ad hoc network, the
BSSID can be generated with any value.
[0081] The charging station may comprise at least one
GA and at least one GA controller managing the at least

one GA. The GA may comprise at least one wireless
communication device. The charging station may mean
a place having at least one GA, which is installed in home,
office, public place, road, parking area, etc.
[0082] Additionally, it is understood that one or more
of the below methods, or aspects thereof, may be exe-
cuted by at least one controller. The term "controller" may
refer to a hardware device that includes a memory and
a processor. The memory is configured to store program
instructions, and the processor is specifically pro-
grammed to execute the program instructions to perform
one or more processes which are described further be-
low. Moreover, it is understood that the below methods
may be executed by an apparatus comprising the con-
troller in conjunction with one or more other components,
as would be appreciated by a person of ordinary skill in
the art.
[0083] In embodiments according to the present dis-
closure, the light load driving or light load operation may
include, for example, charging the high voltage battery
with a charging voltage lower than a predetermined rated
voltage in the latter half of charging for the high voltage
battery connected to the VA in the WPT system. Also,
the light load operation may include a case in which the
high-voltage battery of EV is charged at a relatively low
voltage and at a low speed by using a low-speed charger
such as a household charger.
[0084] Hereinafter, embodiments according to the
present disclosure will be explained in detail by referring
to accompanying figures.
[0085] FIG. 1 is a conceptual diagram illustrating a con-
cept of a wireless power transfer (WPT) to which an em-
bodiment of the present disclosure is applied.
[0086] Referring to FIG. 1, a wireless power transfer
may be performed by at least one component of an elec-
tric vehicle (EV) 10 and a charging station 13, and may
be used for wirelessly transferring power to the EV 10.
[0087] Here, the EV 10 may be usually defined as a
vehicle supplying an electric power stored in a recharge-
able energy storage such as a battery 12 as an energy
source of an electric motor which is a power train system
of the EV 10.
[0088] However, the EV 10 according to the present
disclosure may include a hybrid electric vehicle (HEV)
having an electric motor and an internal combustion en-
gine together, and may include not only an automobile
but also a motorcycle, a cart, a scooter, and an electric
bicycle.
[0089] Also, the EV 10 may include a power reception
pad 11 including a reception coil for charging the battery
12 wirelessly and may include a plug connection for con-
ductively charging the battery 12. Here, the EV 10 capa-
ble of conductively charging the battery may be referred
to as a plug-in electric vehicle (PEV).
[0090] Here, the charging station 13 may be connected
to a power grid 15 or a power backbone, and may provide
an alternating current (AC) power or a direct current (DC)
power to a power transmission pad 14 including a trans-
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mission coil through a power link.
[0091] Also, the charging station 13 may communicate
with an infrastructure management system or an infra-
structure server that manages the power grid 15 or a
power network through wired/wireless communications,
and performs wireless communications with the EV 10.
[0092] Here, the wireless communications may be
Bluetooth, Zigbee, cellular, wireless local area network
(WLAN), or the like.
[0093] Also, for example, the charging station 13 may
be located at various places such as a parking area at-
tached to the owner’s house of the EV 10, a parking area
for charging an EV at a gas station, a parking area at a
shopping center or a workplace.
[0094] A process of wirelessly charging the battery 12
of the EV 10 may begin with first placing the power re-
ception pad 11 of the EV 10 in an energy field generated
by the power transmission pad 14 of the charging station
13, and making the reception coil and the transmission
coil be interacted or coupled with each other. An electro-
motive force may be induced in the power reception pad
11 as a result of the interaction or coupling, and the bat-
tery 12 may be charged by the induced electromotive
force.
[0095] The charging station 13 and the transmission
pad 14 may be referred to as a ground assembly (GA)
in whole or in part, where the GA may refer to the previ-
ously defined meaning.
[0096] All or part of internal components and the re-
ception pad 11 of the EV 10 may be referred to as a
vehicle assembly (VA), in which the VA may refer to the
previously defined meaning.
[0097] Here, the power transmission pad 14 or the
power reception pad 11 may be configured to be non-
polarized or polarized.
[0098] In a case that a pad is non-polarized, there is
one pole in a center of the pad and an opposite pole in
an outer periphery. Here, a flux may be formed to exit
from the center of the pad and return at all to outer bound-
aries of the pad.
[0099] In a case that a pad is polarized, it may have a
respective pole at either end of the pad. Here, a magnetic
flux may be formed based on an orientation of the pad.
[0100] FIG. 2 is a conceptual diagram illustrating a
wireless power transfer circuit according to an embodi-
ment of the present disclosure.
[0101] Referring to FIG. 2, a schematic configuration
of a circuit in which a wireless power transfer is performed
in an EV WPT system may be seen.
[0102] Here, the left side of FIG. 2 may be interpreted
as expressing all or part of a power source Vsrc supplied
from the power network, the charging station 13, and the
transmission pad 14 in FIG. 1, and the right side of FIG.
2 may be interpreted as expressing all or part of the EV
including the reception pad and the battery.
[0103] First, the left side circuit of FIG. 2 may provide
an output power Psrc corresponding to the power source
Vsrc supplied from the power network to a wireless charg-

ing power converter. The wireless charging power con-
verter may supply an output power P1 converted from
the output power Psrc through frequency-converting and
AC-to-DC converting so as to generate an electromag-
netic field at a desired operating frequency in a transmis-
sion coil L1.
[0104] Specifically, the wireless charging power con-
verter may include an AC/DC converter for converting
the power Psrc which is an AC power supplied from the
power network into a DC power, and a low frequency
(LF) converter for converting the DC power into a DC
power having an operating frequency suitable for wire-
less charging. For example, the operating frequency for
wireless charging may be determined to be within 80 to
90 kHz.
[0105] The power P1 output from the wireless charging
power converter may be supplied again to a circuit com-
posed of the transmission coil L1, a first capacitor C1 and
a first resistor R1. Here, a capacitance of the first capac-
itor C1 may be determined as a value to have an operating
frequency suitable for charging together with the trans-
mission coil L1. Here, the first resistor R1 may represent
a power loss occurred by the transmission coil L1 and
the first capacitor C1.
[0106] Further, the transmission coil L1 may be made
to have electromagnetic coupling, which is defined by a
coupling coefficient m, with the reception coil L2 so that
a power P2 is transmitted, or the power P2 is induced in
the reception coil L2. Therefore, the meaning of power
transfer in the present disclosure may be used together
with the meaning of power induction.
[0107] Still further, the power P2 induced in or trans-
ferred to the reception coil L2 may be provided to an EV
power converter. Here, a capacitance of a second ca-
pacitor C2 may be determined as a value to have an
operating frequency suitable for wireless charging to-
gether with the reception coil L2, and a second resistor
R2 may represent a power loss occurred by the reception
coil L2 and the second capacitor C2.
[0108] The EV power converter may include an LF/DC
converter that converts the supplied power P2 of a spe-
cific operating frequency to a DC power having a voltage
level suitable for the battery VHV of the EV.
[0109] The electric power PHV converted from the pow-
er P2 supplied to the EV power converter may be output,
and the power PHV may be used for charging the battery
VHV installed in the EV.
[0110] Here, the right side circuit of FIG. 2 may further
include a switch for selectively connecting or disconnect-
ing the reception coil L2 with the battery VHV. Here, res-
onance frequencies of the transmission coil L1 and the
reception coil L2 may be similar or identical to each other,
and the reception coil L2 may be positioned near the elec-
tromagnetic field generated by the transmission coil L1.
[0111] Here, the circuit of FIG. 2 should be understood
as an illustrative circuit for wireless power transfer in the
EV WPT system used for embodiments of the present
disclosure, and is not limited to the circuit illustrated in
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FIG. 2.
[0112] On the other hand, since the power loss may
increase as the transmission coil L1 and the reception
coil L2 are located at a long distance, it may be an im-
portant factor to properly set the relative positions of the
transmission coil L1 and the reception coil L2.
[0113] Here, the transmission coil L1 may be included
in the transmission pad 14 in FIG. 1, and the reception
coil L2 may be included in the reception pad 11 in FIG.
1. Therefore, positioning between the transmission pad
and the reception pad or positioning between the EV and
the transmission pad will be described below with refer-
ence to the drawings.
[0114] FIG. 3 is a conceptual diagram for explaining a
concept of alignment in an EV wireless power transfer
according to an embodiment of the present disclosure.
[0115] Referring to FIG. 3, a method of aligning the
power transmission pad 14 and the power reception pad
11 in the EV in FIG. 1 will be described. Here, a positional
alignment may correspond to the alignment, which is the
above-mentioned term, and thus may be defined as a
positional alignment between the GA and the VA, but is
not limited to the alignment of the transmission pad and
the reception pad.
[0116] Although the transmission pad 14 is illustrated
as positioned below a ground surface as shown in FIG.
3, the transmission pad 14 may also be positioned on
the ground surface, or positioned such that a top surface
of the transmission pad 14 is exposed below the ground
surface.
[0117] The reception pad 11 of the EV may be defined
by different categories according to its heights (defined
in the z direction) measured from the ground surface. For
example, a class 1 for reception pads having a height of
100-150 millimeters (mm) from the ground surface, a
class 2 for reception pads having a height of 140-210
mm, and a class 3 for reception pads having a height of
170-250 mm may be defined. Here, the reception pad
may support a part of the above-described classes 1 to
3. For example, only the class 1 may be supported ac-
cording to the type of the reception pad 11, or the class
1 and 2 may be supported according to the type of the
reception pad 11.
[0118] Here, the height of the reception pad measured
from the ground surface may correspond to the previous-
ly defined term ’vehicle magnetic ground clearance’.
[0119] Further, the position of the power transmission
pad 14 in the height direction (i.e., defined in the z direc-
tion) may be determined to be located between the max-
imum class and the minimum class supported by the pow-
er reception pad 11. For example, when the reception
pad supports only the class 1 and 2, the position of the
power transmission pad 14 may be determined between
100 and 210 mm with respect to the power reception pad
11.
[0120] Still further, a gap between the center of the
power transmission pad 14 and the center of the power
reception pad 11 may be determined so as to be located

within the limits of the horizontal and vertical directions
(defined in the x and y directions). For example, it may
be determined to be located within 6 75 mm in the hor-
izontal direction (defined in the x direction), and within 6
100 mm in the vertical direction (defined in the y direc-
tion).
[0121] Here, the relative positions of the power trans-
mission pad 14 and the power reception pad 11 may be
varied in accordance with their experimental results, and
the numerical values should be understood as exempla-
ry.
[0122] FIG. 4 is a sequence diagram for explaining a
WPT method based on an auxiliary battery state accord-
ing to an embodiment of the present disclosure.
[0123] Referring to FIG. 4, when a driver (or, user) of
the EV 10 recognizes that an auxiliary battery of the EV
is discharged, a user terminal 30 owned by the driver (or,
user) of the EV 10 and a EV charging apparatus 20 which
will be described later may establish a mutual communi-
cation link (S400). The step S400 of establishing the mu-
tual communication link may include a step of connecting
the user terminal to the EV charging apparatus 20 to per-
form a user authentication and a step in which state in-
formation of the user terminal 30 and the EV charging
apparatus 20 are exchanged. Here, the user authentica-
tion may include not only authentication of the user of
the user terminal (or, the driver of the EV 10) but also
authentication of the EV 10 operated by the user.
[0124] The user terminal 30 may be one of various de-
vices capable of communicating with the EV charging
apparatus 20, such as a desktop computer, a laptop com-
puter, a smart phone, a tablet PC, a mobile phone, a
smart watch, a smart glass, an e-book reader, a portable
multimedia player (PMP), a portable game player, a nav-
igation device, a digital camera, a digital multimedia
broadcasting (DMB) player, a digital audio recorder, a
digital audio player, a digital video recorder, a digital video
player, a Personal Digital Assistant (PDA), and the like.
[0125] The step of establishing the mutual communi-
cation link may correspond to the pairing or association
defined above, or may be understood as a corresponding
meaning.
[0126] Once the mutual communication link between
the user terminal 30 and the EV charging apparatus 20
has been established, the user terminal 30 may transmit
a wireless jump start request message to the EV charging
apparatus 20 (S405). The EV charging apparatus 20 may
check whether power for the requested wireless jump
start is available or not or whether the requested wireless
jump start is possible or not (S410), and may transmit a
message indicating completion of preparation of the wire-
less jump start to the user terminal 30 if the wireless jump-
ing start is possible (S415).
[0127] Before the wireless jump start request message
is transmitted (S405), the EV 10 may be aligned to a
permissible position where the power reception pad of
the EV is able to receive the power for the wireless jump
start from the EV charging apparatus 20. Here, the per-
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missible position may be a position that satisfies the con-
dition explained referring to FIG. 3.
[0128] Then, a primary jump start power may be trans-
mitted to the EV 10 that has been verified or confirmed
in the mutual communication link establishment step
S400 (S420).
[0129] The primary jump start power may generate or
induce a secondary jump start power in the EV 10 by
electromagnetic induction (S425). Then, an auxiliary
power supply device, which will be described later,
mounted in the EV 10 may be driven by the secondary
jump start power (S430). Then, the auxiliary power sup-
ply device driven by the secondary jump start power may
wake up a controller of the EV 10 (S435). The controller
of the EV 10 may perform charging of the auxiliary battery
(S440). When charging of the auxiliary battery is com-
pleted, the EV 10 may transmit a wireless charging re-
quest message requesting wireless charging of the high-
voltage battery to the EV charging apparatus 20 (S445).
The EV charging apparatus 20 may transfer wireless
power for charging the high-voltage battery to the EV 10
(S450), and the EV 10 may charge the high-voltage bat-
tery with the electric power generated by using the trans-
ferred wireless power (S455). Further, the EV charging
apparatus 20 may transmit information on a charged
state of the high-voltage battery to the user terminal 30.
[0130] Here, the EV charging apparatus 20 may refer
to all or part of the charging station 13 and the transmis-
sion pad 14 according to FIG. 1. For example, a device
that communicates with the EV 10 or controls the trans-
mission pad 14 at the charging station 13 or the charging
station 13 may be referred to as a Supply Equipment
Communication Controller (SECC), and a device control-
ling the output power of the transmission coil as included
in the transmission pad 14 or the charging station 13 may
be referred to as a Primary Device Communication Con-
troller (PDCC). Also, the EV charging station may be de-
fined as the SECC or the PDCC or as including the SECC
and/or the PDCC. Based on the above-described defini-
tion, operations of the EV charging apparatus 20 may be
described specifically as below.
[0131] First, the steps S400 to S420 may be described
in detail as follows.
[0132] An establishment of the mutual communication
link between the user terminal 30 and the EV charging
apparatus 20 may include establishing a communication
link between the user terminal 30 and the SECC. When
the communication link is established, the user terminal
30 may transmit a message (i.e., a wireless jump start
request message) requesting a wireless jump start to the
SECC, and the SECC may confirm whether transfer of
power for the wireless jump start is possible or not, and
transmit a message indicating that preparation of the
transfer of the power for the wireless jump start is com-
pleted to the user terminal 30. Also, the SECC may re-
quest the PDCC to transfer the power for wireless jump
start (i.e., the primary jump start power), and thus the
PDCC may transfer the primary jump start power to the

EV 10.
[0133] Next, the steps S445 to S455 will be described
in detail. When charging of the auxiliary battery is com-
pleted, the EV 10 may transmit a message requesting
wireless charging of the high-voltage battery to the
SECC, and the SECC may request the PDCC to adjust
the output power for the charging of the high-voltage bat-
tery.
[0134] The PDCC may adjust the voltage and frequen-
cy of its output power in response to the adjustment re-
quest and transfer the wireless power to the EV 10. When
the transmission of the wireless power is initiated or com-
pleted, the SECC may inform the user terminal 30 that
the wireless charging is initiated or completed. Also, the
SECC may transmit information on a progress state of
the wireless charging to the user terminal 30 while trans-
mitting the wireless power.
[0135] FIG. 5 is a flow chart for explaining a WPT meth-
od based on an auxiliary battery state according to an
embodiment of the present disclosure.
[0136] Referring to FIG. 5, a WPT method according
to an embodiment of the present disclosure may com-
prise a step S500 in which the EV charging apparatus
20 receives a wireless jump start request message from
a user terminal; a step S510 in which the EV charging
apparatus transmits a primary jump start power accord-
ing to the wireless jump start request message to the EV;
a step S520 in which an auxiliary power supply device
provided in the EV is driven by a secondary jump start
power induced by the primary jump start power received
at the EV; a step S530 in which the auxiliary power supply
device outputs a preset power to drive the controller of
the EV; and a step S540 in which the auxiliary battery is
charged under a control of the controller of the EV.
[0137] The WPT method may further comprise a step
in which the controller of the EV transmits a wireless
charging request message to the EV charging apparatus
when the charging of the auxiliary battery is completed;
a step in which the EV charging apparatus transfers a
wireless power for charging the high-voltage battery to
the EV according to the wireless charging request mes-
sage; and a step in which the controller of the EV controls
the charging of the high-voltage battery by using the
transferred power.
[0138] Further, the EV may receive the power from the
EV charging apparatus by electromagnetic coupling be-
tween the GA coil of the EV charging apparatus and the
VA coil of the EV. The auxiliary power supply device may
be connected in parallel with the VA coil.
[0139] Here, the primary jump start power may be set
so that the power according to the rated voltage of the
auxiliary power supply device is supplied by the second-
ary jump start power induced from the primary jump start
power. Accordingly, the primary jump start power may
be set differently according to the type of the auxiliary
power supply device.
[0140] The wireless charging request message may
include information on the maximum DC power and al-

15 16 



EP 3 263 390 A2

10

5

10

15

20

25

30

35

40

45

50

55

lowed voltage and current of the EV.
[0141] Further, the wireless charging power may have
a predetermined value for charging the high-voltage bat-
tery of the EV, and may be different from the primary
jump start power, but may be the same.
[0142] The auxiliary power supply device may be a
switched mode power supply (SMPS) that supplies 12 V
(volts) of DC power to the controller of the EV.
[0143] In the step S540 of charging the auxiliary battery
by the controller of the EV, the controller of the EV may
turn off the auxiliary power supply device and charge the
auxiliary battery with the high-voltage battery. That is,
the power of the high-voltage battery may be converted
into a low-voltage DC power by using a low DC-DC con-
verter (LDC) connected in parallel to the high-voltage bat-
tery, and the auxiliary battery may be charged using the
converted power.
[0144] The wireless jump start request message may
include the maximum DC power of the EV and the al-
lowed voltage and current of the EV.
[0145] In the step of receiving the wireless jump start
request message from the user terminal by the EV charg-
ing apparatus, the step of performing the user authenti-
cation by the EV charging apparatus with respect to the
user terminal and the step of exchanging the status in-
formation with the user terminal may be included.
[0146] Further, the step of performing the user authen-
tication of the user terminal by the EV charging apparatus
may include the step of the EV charging apparatus au-
thenticating the EV through the user terminal.
[0147] Here, the EV may transmit EV status informa-
tion including whether the auxiliary battery is discharged
through telematics with the user terminal.
[0148] FIG. 6 is a block diagram illustrating a configu-
ration of an EV capable of performing a WPT method
according to an embodiment of the present disclosure.
[0149] Referring to FIG. 6, an EV 60 according to an
embodiment of the present disclosure may include a VA
coil 61 receiving a primary electric power transmitted
from the EV charging apparatus to generate a secondary
electric power; a high-voltage battery 62 that is charged
using the secondary power generated by the VA coil 61
and provides the electric power of the EV 60; a commu-
nication module 63 for communicating with the EV charg-
ing apparatus to transmit and receive a message for con-
trolling wireless charging of the EV 60; a controller 64 for
controlling the communication module 63 and charging
the high-voltage battery 62 using the electric power gen-
erated in the VA coil; an auxiliary battery 65 for supplying
power to the controller 64; and an auxiliary power supply
device 66 driven by the secondary jump start power to
supply power to the controller 64 when a primary jump
start power is received from the EV charging apparatus
and the secondary jump start power is generated in the
VA coil 61.
[0150] Further, the controller 64 may control the charg-
ing of the auxiliary battery 65 when the power is supplied
from the auxiliary power supply device 66, and charge

the high-voltage battery 62 with the electric power gen-
erated in the VA coil 61 by requesting the wireless charg-
ing power from the EV charging apparatus when the
charging of the auxiliary battery 65 is completed.
[0151] Further, the auxiliary power supply device 66
may be connected in parallel with the VA coil 61.
[0152] The auxiliary power supply device 66 may be a
SMPS that supplies 12 V of DC power to the controller 64.
[0153] Still further, once the controller 64 is driven by
the power supplied from the auxiliary power supply de-
vice 66, the controller 64 may turn off the auxiliary power
supply device 66 and charge the auxiliary battery 65 with
the high-voltage battery. Specifically, the controller 64
may convert the power of the high-voltage battery 62 into
a low-voltage DC by using a LDC connected in parallel
to the high-voltage battery 62, and charge the auxiliary
battery 65 by using the converted power.
[0154] The communication module 63 may exchange
control messages including information on the maximum
DC power and allowed voltage and current of the EV with
the EV charging apparatus.
[0155] The communication module 63 may transmit
the EV status information including whether the auxiliary
battery is discharged through the user terminal owned
by the user of the EV and a telematics equipment.
[0156] FIG. 7 is a block diagram illustrating a configu-
ration of a controller included in an EV according to an
embodiment of the present disclosure.
[0157] Referring to Figure 7, the controller 64 may
comprise at least one processor 70 and a memory 71 for
storing instructions configured to cause the at least one
processor to perform operating procedures of the con-
troller 64 which were explained referring to FIG. 6.
[0158] Here, the controller 64 may further comprise an
input/output interface 72 capable of receiving input from
the user (or, driver) or displaying control information to
the user. For example, the input/output interface 72 may
refer to a touch screen, a display device, or the like that
receives input from the user.
[0159] Here, the controller 64 may be implemented in
a vehicle control unit (VCU), or implemented in or as a
battery management system (BMS).
[0160] FIG. 8 is a conceptual diagram illustrating a con-
figuration of a WPT system according to an embodiment
of the present disclosure.
[0161] Referring to FIG. 8, an SECC 80 may include a
power supply receiving power from a power network and
transmitting the power to a PDCC 81. The PDCC 81 may
comprise a power factor corrector (PFC), an inverter, and
a transmission coil. The PFC may reduce power loss by
reducing harmonic content in the AC power supplied from
the SECC 80, and output a power-factor-corrected AC
power. The inverter may adjust the voltage level of the
AC power outputted from the PFC to be suitable for
charging the high-voltage battery of the EV. Also, the
inverter may adjust the voltage level differently depend-
ing on whether the electric power to be transmitted to the
EV is the primary jump start power or the wireless charg-
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ing power for charging the high-voltage battery.
[0162] The power transmitted from the PDCC 81 may
generate an induced electromotive force in the reception
coil in a charging circuit 82 of the EV, and the induced
electromotive force may be supplied to the high-voltage
battery 83 so that the high-voltage battery 83 is charged.
[0163] Further, the power of the high-voltage battery
may be converted to a low-voltage DC through a LDC 84
connected in parallel with the high-voltage battery 83,
and may be supplied to an auxiliary battery 85.
[0164] The auxiliary battery 85 may supply power to
the controller 86.
[0165] The controller 86 may control the charging cir-
cuit 82 to charge the high-voltage battery 83, and control
the LDC 84 to charge the auxiliary battery 85 using the
high-voltage battery 83.
[0166] Still further, the auxiliary power supply device
87 may be configured in parallel with the reception coil
of the charging circuit 82, and the primary jump start pow-
er supplied from the PDCC 81 may drive the auxiliary
power supply device 87.
[0167] The methods according to embodiments of the
present disclosure may be implemented as program in-
structions executable by a variety of computers and re-
corded on a computer readable medium. The computer
readable medium may include a program instruction, a
data file, a data structure, or a combination thereof. The
program instructions recorded on the computer readable
medium may be designed and configured specifically for
the present disclosure or can be publicly known and avail-
able to those who are skilled in the field of computer soft-
ware.
[0168] Examples of the computer readable medium
may include a hardware device such as ROM, RAM, and
flash memory, which are specifically configured to store
and execute the program instructions. Examples of the
program instructions include machine codes made by,
for example, a compiler, as well as high-level language
codes executable by a computer, using an interpreter.
The above exemplary hardware device can be config-
ured to operate as at least one software module in order
to perform the operation of the present disclosure, and
vice versa.
[0169] According to first further embodiment of the in-
vention, there is provided a wireless charging method
based on a state of an auxiliary battery for an electric
vehicle (EV) having an auxiliary power supply device, the
method comprising: driving the auxiliary power supply
device by a secondary jump start power generated by
receiving a primary jump start power from an EV charging
apparatus; driving a controller of the EV by a preset power
outputted from the auxiliary power supply device; charg-
ing, by the controller of the EV, an auxiliary battery; trans-
mitting, by the controller of the EV, a wireless charging
request message requesting to charge a high-voltage
battery of the EV to the EV charging apparatus; and trans-
mitting, by the EV charging apparatus, a wireless charg-
ing power according to the wireless charging request

message to the EV. According to a second further em-
bodiment of the invention, there is provided the wireless
charging method according to the first further embodi-
ment, wherein the auxiliary power supply device is a
switched mode power supply (SMPS) for supplying a di-
rect current (DC) power of 12 volts to the controller of the
EV.
[0170] While the embodiments of the present disclo-
sure and their advantages have been described in detail
above, it should be understood that various changes,
substitutions and alterations may be made herein without
departing from the scope of the disclosure.

Claims

1. A wireless power transfer (WPT) method based on
a state of an auxiliary battery, performed in a WPT
system for an electric vehicle (EV), the method com-
prising:

receiving, by an EV charging apparatus, a wire-
less jump start request message from a user
terminal;
transmitting, by the EV charging apparatus, a
primary jump start power according to the wire-
less jump start request message to the EV;
driving an auxiliary power supply device provid-
ed in the EV by a secondary jump start power
induced by the primary jump start power;
driving a controller of the EV based on a preset
power outputted from the auxiliary power supply
device; and
charging, by the controller of the EV, an auxiliary
battery of the EV.

2. The wireless power transfer method according to
claim 1, further comprising:

transmitting, by the controller of the EV, a wire-
less charging request message requesting to
charge a high-voltage battery of the EV to the
EV charging apparatus; and
transmitting, by the EV charging apparatus, a
wireless charging power according to the wire-
less charging request message to the EV.

3. The wireless power transfer method according to
claim 1 or 2, wherein the EV receives power from
the EV charging apparatus through coupling be-
tween a ground assembly (GA) coil of the EV charg-
ing apparatus and a vehicle assembly (VA) coil of
the EV, and the auxiliary power supply device is con-
nected in parallel with the VA coil.

4. The wireless power transfer method according one
of claims 1-3, wherein the auxiliary power supply de-
vice is a switched mode power supply (SMPS) sup-
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plying a direct current (DC) power of 12 volts to the
controller of the EV.

5. The wireless power transfer method according to
one of claims 1-4, wherein, in the charging of the
auxiliary battery of the EV, the controller of the EV
turns off the auxiliary power supply device, and
charges the auxiliary battery with a high-voltage bat-
tery supplying power to a power train system of the
EV.

6. The wireless power transfer method according to
one of claims 1-5, wherein, in the charging of the
auxiliary battery of the EV, the controller of the EV
converts power of the high-voltage battery to a low-
voltage direct current (DC) power by using a low volt-
age DC-DC converter connected in parallel with the
high-voltage battery, and charges the auxiliary bat-
tery by using the converted low-voltage DC power.

7. The wireless power transfer method according to
one of claims 1-6 in combination with claim 2, where-
in the wireless charging request message includes
information on a maximum direct current (DC) power
and allowed voltage and current of the EV.

8. The wireless power transfer method according to
one claims 1-7, wherein the receiving a wireless
jump start request message further comprises:

performing, by the EV charging apparatus, au-
thentication of the user terminal; and
exchanging, by the EV charging apparatus, sta-
tus information with the user terminal, wherein,
optionally, the performing authentication com-
prises: authenticating, by the EV charging ap-
paratus, the EV through the user terminal.

9. The wireless power transfer method according to
one of claims 1-8, wherein the EV transmits status
information on the EV including whether or not the
auxiliary battery is discharged through the user ter-
minal and a telematics equipment.

10. An electric vehicle (EV) comprising:

a vehicle assembly (VA) coil for generating a
secondary power by receiving a primary power
from an EV charging apparatus;
a high-voltage battery that is charged by using
the secondary power generated in the VA coil
and supplies power to a power train system of
the EV;
a communication module for controlling wireless
charging of the EV by communicating with the
EV charging apparatus;
a controller for controlling the communication
module and charging the high-voltage battery

by using the secondary power generated in the
VA coil;
an auxiliary battery for supplying power to the
controller; and
an auxiliary power supply device that is driven
by a secondary jump start power and supplies
power to the controller, when a primary jump
start power is received from the EV charging ap-
paratus and the secondary jump start power is
generated from the primary jump start power at
the VA coil.

11. The electric vehicle according to claim 10, wherein,
when the controller is driven by the power supplied
by the auxiliary power supply device, the controller
controls charging of the auxiliary battery, and charg-
es the high-voltage battery by using the secondary
power generated in the VA coil by requesting the
primary power to the EV charging apparatus after
the charging of the auxiliary battery is completed.

12. The electric vehicle according to claim 10 or 11,
wherein the auxiliary power supply device is con-
nected in parallel with the VA coil.

13. The electric vehicle according to one of claims 10-12,
wherein the auxiliary power supply device is a
switched mode power supply (SMPS) supplying a
direct current (DC) power of 12 volts to the controller
of the EV.

14. The electric vehicle according to one of claims 10-13,
wherein the controller of the EV turns off the auxiliary
power supply device, and charges the auxiliary bat-
tery with the high-voltage battery supplying the pow-
er to the power train system of the EV, wherein, op-
tionally, the controller of the EV converts power of
the high-voltage battery to a low-voltage direct cur-
rent (DC) power by using a low voltage DC-DC con-
verter connected in parallel with the high-voltage bat-
tery, and charges the auxiliary battery by using the
converted low-voltage DC power.

15. The electric vehicle according to one of claims 10-14,
wherein the communication module transmits status
information on the EV including whether or not the
auxiliary battery is discharged through the user ter-
minal and a telematics equipment.
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