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The present invention relates to a resonance type non- contact
“devi ce. BACKGROUND ART Patent Document 1, for exanpl e, disclo m“mwwﬂﬁmw
transm ssion systemof the resonance schene transmtting electri

wrelessly froma prinmary side resonant 10coil at the DM°§§I—QJQ\

side towards a secondary side resonant coil at the power
arranged apart fromthe prinmary side resonant coil. SpeCIfI I

to the power transm ssion system devel opnent of an AC electrlc

the primary side resonant coil thr vol t age fLomaJLgff?o"P%’equency
power source causes devel opnent of aﬁggﬁﬁr@l ng magnetic field in the

proxinmty of the primary side 15resonant coil. Electric power is
transferred fromthe primary side resonant coil to the secondary side
resonant cot{TIgyOXF @{Hﬁbé‘lﬁhbnonenon. PRI OR ART DOCUMENT PATENT DOCUMENT

Resonance Type Non-Contéct Charging Device
5 TECHNICAL FIELD

The present invention relates to a resonance type non-contact charging device.
BACKGROUND ART

Patent Document 1, for example, discloses a power transmission system of the
resonance scheme transmitting electric power wirelessly from a primary side resonant

10 coil at the power transmission side towards a secondary side resonant coil at the power
reception side arranged apart from the primary side resonant coii. Specifically,
according to the power transmission system, develop‘mvent of an AC electric field by the
primary side resonant coil through the AC voltage from a high frequency power source
causes development of an oscillating magnetic field in the proximity of the primary side

15 resonant coil.  Electric powér is transferred from the primary side resonant coil to the
secondary side resonant coil by a resonance phenomenon.

PRIOR ART DOCUMENT
PATENT DOCUMENT
Patent Document 1: W0O/2007/008646

20 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION _

When the power transmission system is applied to a resonance type non-contact
charging device, a high frequency power source and a primary side resonant coil must be
provided at the power transmission side, whereas a secondary side resonant coil and a

25 .charger must be provided at the power reception side. ~ Since the power transmission
system is of the high frequency transmission scheme, stopping the charger before
stopping the high frequency power source will cause a portion of or all of the poWer

- transmitted from the primary side resonant coil to the secondary side resonant coil to be
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* Patent Docunent 1: WY 2007/008646 20SUMMARY OF THE | NVENTI ON PROBLEMS TO BE
SOLVED BY THE | NVENTI ON When the power transmi'ssion systemis applied
to a resonance type non-contact chargi ng device, a high frequency power
source and a primary side resonant coil ‘must be provided at the power
transm ssion side, whereas a secondary side resonant coil and a 25charger
nmust be provided at the power reception side. Since the power transm ssion
systemis of -the high frequency transm ssion schene, stopping the charger
before stopping the high frequency power source will cause a portion of or
all of the power transmtted fromthe primary side resonant coil to the
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power source, C[

bei ng damaglehuehbr movee sourst beipg dgmbded. Chasigeverbabprisg Heampidegbéhe hi gh
frequency power source will cause sudden increase in the input voltage to
t he char gerSteRRIRSthe Mgkl freqyencytporyse spurse malheauise juddsmyncreasadl g itmyt t he
" bpossibilit ; i d bject of .the present

i nvention i%’oh{% ey@\?i%g%ggﬁtiog glﬁggl(t: {83%% I}?(S)%qag(c)%f%m%ckg lag g%thﬁew ce that
can pr&ventpdssibility bfithe clapgeeiaaianted gi ng i s stopped. MEANS FOR SOLVI NG
THE PROBLEMS To achieve the aforementioned object, a resonance type
non- cont act char{n AP eACidle present svveationis to praveder wsenance typemoh-cantacicl udes a

hi gh freque - POWef r a_pr.i mar. ide resongnt .coil, a secondary side
r egonant qco‘l’r}\%?(g"gg @Q’écregg#cggpgeé/ggtnla%urr?x%gfuf%gw dhueeg Bﬁ'tc&%’ﬁﬁ'r ol unit. The

primary si delB2$ORAORISCOVINGauEE PROBIENIEY of high frequency el ectric power
fromthe high frequency power source. The secondary side resonant coil is
arranged apart fFoashieve tgfr afpeanyensioned elednaresomanice tyips nanmontacoshizeging

10 device according to the present invention includes a high frequency power source, a
. primary side resonant coil, a secondary side resonant coil, a charger, a secondary battery,
and a stop control unit. The primary side resonant coil receives supply of high
frequency electric power from the high frequency power source. The secondary side
resonant coil is arranged apart from the primary side resonant coil in a non-contact
15 manner. The secondary side resonant coil receives electric power from the primary
side resonant coil through the magnetic field resonance between the primary side
resonant coil and secondary side resonant coil.  The charger receives supply of high
frequency electric power from the secondary side resonant coil.  The secondary battery
i1s connected to the charger. The stop control unit stops the high frequency power
20 source before stopping the éharger when charging is to be stopped.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic diagram of a configuration of an automobile to which the
resonance type non-contact charging device according to an embodiment of the present
invention is applied.
25 Fig. 2 is a circuit configuration diagram representing the electrical configuration
~ of the resonance type non-contact charging device of Fig. 1.
Fig. 3 is a timing chart to describe the function of the resonance type non-

contact charging device of Fig. 1.



" 15manner. The secondary side resonant coil receives electric power fromthe
primary side resonant coil through the magnetic field resonance between the

prinmary side resonant coil and secondary side resonant coil. The charger
recei ves supply of high frequency electric power fromthe secondary side
resonant coil. The secondary battery is connected to the charger. The stop

control unit stops the high frequency power 20source before stopping the

charger when charging is to be stopped. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a schematic diagram of a configuration of an autonobile to which
t he resonance type non-contact chargi ng device according to an enbodi nent’

of the presgUDEIVERLIGARRYINGIPUTEHE 2RVENTION S a circuit configuration
diagramrepresenting the electrical configuration of the resonance type

non- cont act char4yresgnaievitype n@h -dengct dharging devicdagording ® a dnbridirgerchért to

describe th functlon of t SO e type non- ont t chargi ng devi ce of.
Fig. 1. ° N@ ﬂtﬁg% ba\Fcor Ing Tonf llgéslogtlance type

non- cont act charﬂtertgsdtﬁmeq? ARERESNNY cher ﬁ@oaggpggtmre&h &hﬁo&&gﬁ%t

invention wll be descri bed herei nafter to ki

resonance tzmpbedmr&dxarglwtysmhmfog|arbgttcie\(smnddrytola3er}yb esented erfadgbriént i s
S5applied to har gi n emfor a batt secondary battery) mount ed on
a hybrid ve‘fﬁ%hcf ‘eg“e‘%r-gé’y&:éﬁtcﬁltﬂé‘rhﬂg?/laé"éﬁ‘f:% -TRAUHEE DAL hi AF EFLAtag 1.
battery. Asy ghomry 8dEtedonaht cil sem&qgﬁeg a%ttﬂeef §ﬁ%%a<gth&&r'bo§} ihFadfnk ached
at the front side of the car body, i1nside the front bunper or exanple, in
a vehicle 1£ror$é>um|pdalfqr exampler msoveaiie Loi $ecdhdarg salensdonhnttoai 20fis a copper

wire wound in helic form Second si de resaonant coil 21 is 1l0arranged
in.the fronfonsiiHsde ?étfeﬁpetrﬁ"étfe ‘tVH‘é“dg‘R¥’§“Fail ﬁm cersepadarn e respnans coix 1 ¢

seconggry sar%gémqn@ﬂtmmtntpez LudnStn&QRS bR GAL (MhErD ARGARER) FRkcHighget i on

of t he vehi cl
51de resonant coil 21 is consistent with the vertical direction of the vehicle.

A ground side apparatus 10 is embedded in the floor of a charging station where
charging of battery 25 of automobile 1 is to be carried out. Ground side apparatus 10
includes a primary side resonant coil 11.  Primary side resonant coil 11 is constituted of
15 a copper wire wound in helical form. Primary side resonant coil 11 is arranged such
that the axis line (central axis of helix) of primary side resonant coil 11 is orthogonal to
the ground. . When battery 25 of automobile 1 is to be charged at a charging station,
automobile 1 is situated at the charging station such that the axis line (central axis of
helix) of primary side resonant coil 11 is consistent with or adjacent the axis line (central
20 axis of helix) of secondary side resonant coil 21.
Fig.-2 represents an entire configuration of a resonance type non-contact
charging device. Ground side apparatus 10 includes a primary side resonant coil 11, a
primary coil 12, a high frequency power source (AC source) 13, and a power source
side controller 14 as a primary side control unit.  An in-vehicle side apparatus 20 is
25 mounted on the vehicle. In-vehicle side apparatus 20 includes a secondary side
resonant coil 21, a secondary coil 22, a rectifier 23, a charger 24, a battery 25 that is a
secondary battery, a charging ECU 26 as a secondary side control unit, and a vehicle

side controller 27 as a secondary side control unit.



" A ground side apparatus 10 is enbedded in the floor of a charging station
where charging of battery 25 of autonobile 1 is to be carried out. G ound
$i de apparatus 10 includes a primary side resonant coil 11. Primary side
resonant coil 11 is constituted of 15 a copper wire wound in helical form
Primary side resonant coil 11 is arranged such that the axis line_ (central
axis of helix) of primary side resonant coil 11 is orthogonal to the
ground.. Wen battery 25 of autonobile 1 is to be charged at a charging
station, autonobile 1 is situated at the charging station such that the
axis line (central axis of helix) of primary side resonant coil 11 is
consi stent w thgry, I t 20axis.of helix) of
secondary side r%goﬁg t COF?\R%‘%OG?&SB &E?mg%?@l f{;e SSen esecgrh N Oetx

conf i gur at iapproafmaely ss@nad Mz, fppexanpie. c oPtimasHt c@harzgs mneawj &Chighr ound si de
appar at us é?Iﬁ‘ill ncludes a primary. side resonant coil 11, a primary coil 12, a

hi gh frequ ye%m@weg SRH 6%17( A&E%Plgaﬁeﬂgen%m“@r BRI lss}mpbes eJpetac
controller I n- vehl Si de .appar at us
201 5 25y caonReR ety &) BimfR Ul o, e 8 Bl Bo¥ehip e a

secondary S)VIdEpnIrﬁapmarhtl2(b§)|elecﬁ&ma@1eﬁe¢ﬁtm&&61y C,Qkhr%alt dedt@E€bbvbEk 23, a
- charger 24, a batt 25 that .is a secondary batter a charging ECU 26 as
a secondar Wagﬁragteg%r@m BIMaR; coll 134 PHMashsIg¢ Eesanans ce ht.r of husr primarsside

secondary t1r! { ency Jower source 13 utputs hi gh
frequency ZF%@?@?‘% 1 reme% S'éppog g@?‘ﬁ%ﬁ gﬁuencg\%laﬂc AT PRy hig Qﬁﬁﬂ‘l’eé‘ YPrinmary
coil 12 is pbfmﬂemredlz Oafprglarf E@OLENOY @m@vora@uﬁaﬁfréq%en%&tm ghwtrigquency
power source 13 supplies electric power of high frequency to primary coil

12, pri mar yUBR8 frass Bigh Ateqeesicy pewes spugesupl tdprBwany isideresemant codilll thevulgly
el ect OOy LARVEL | RapdRofc IEhLareFLERHRAG RRIRL-S dhansm 1 ed Trom

pri mary -coi to prinmary si resonant y side

r esonant COI | 1Powecjur&ssidelgioll&f 14his @anhdcBURNENh ﬁ&ﬁﬁhé}l ﬁo@&%ﬁrdcerlgm hi gh
frequency 'power source 13 via primary coil 12. In other words, high

f requency uswercwdeﬁomtsolbnIﬁbrria@semsmmwvwrgm/cfff saneém@yxgpdmuemmowr 13 to
primry si %%u{cgﬁgqg%mcomor O%flhl ?q 89{ p \%érn;%lﬁ}/ce I%PO\)\)éPZNeEQQH%g S1 %:Ejgr Cis

connected tO primary e reso an
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a i

side controller 14 transnits a power on/off signal to high, F guency power
sour ckd 13 tagsaciftef wiih 8 ﬁWdﬁhln&pmtatﬁmeh}uenmsi vptwakat thogrooed $ide tdstasrstgour ce

si de control I er 14 receives a charging start/stop signal. The charging
start/stop SI §n§1 i s 15associated with a switching operation by an

i ndividual at thscofdWISde tedendn® csil 81 Is/ StdABed AH-Of &8 primary side resonant coil
11 in a non-contact manner. Secondary side resonant coil 21 receives high frequency
electric power from primary side resonant coil 11 through the magnetic field resonance

20 between primary and secondary side resonant coils 11 and 21.  Secondary coil 22 is
coupled with secondary side resonant coil 21 through electromagnetic induction. . Asa
result, electric power is transmitted from secondary side resonant coil 21 to secondary
coil 22. Rectifier 23 is connected to secondary coil 22.  Rectifier 23 rectifies electric
power received at secondary coil 22. A capacitor C is connected to secondary side

25 resonant coil 21.

A charger 24 1s connected to rectifier 23.  Charger 24 boosts the electric power
rectified at rectifier 23, for example. Charger 24 includes a switching element. By the

on/off control of the switching element, the output voltage and output current from
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* Secondary side resonant coil 21 is arranged apart fromprimary side

resonant coil 11 in a non-contact manner. Secondary side resonant coil 21
receives high frequency electric power fromprimary side resonant coil 11.

t hrough the magnetic field resonance 20between primry and secondary side
resonant coils 11 and 21. Secondary coil 22 is coupled with secondary side
resonant coil 21 through el ectromagnetic induction. . As a result, electric-
power is transmtted-from secondary side resonant coil 21 to secondary coi
22. Rectifier 23 is connected to secondary coil 22. Rectifier 23 rectifies
el ectric power received at secondary coil 22. A capacitor Cis connected to
secondary s cal : 4 i ct t
rectifier ?gg&&ﬁg{ gzd(raﬁg%tiboggﬂttes%% ﬁels eTect @Fggg%a\%gérr %'ectl%gafttl(\égg?gfs Cr%gr(,gﬁ(i)f ier
23, for exanmg the oG glectrizpoivactrushehasgesditt chi ng el ement. By the on/of f

control of the Z:\ﬁn tching el enent, the output voltage and out put current
from charger 2%"P8ngdiGd28ds cosaested {o obargey 2dondee charging roode ofdnatteny. 25,

Battery 25 ji q j Fi-Gy fr.om char ger,, 24.
Char gi %g Eﬁ% s@ggzr?\r/lggé?gl I?%o&%lhogly%eeﬁé@%& Okghagg%rwg?l%gm lgoer §fth%at tery

25, char gi notirEidugéntcmd ongius volbee Swint chirpgr 21 eneetiargihg ehaM0SsnalHk sehi | e
noni toring the 5output current and output voltage fromcharger 24. A

char gi ng orffYF FhagiggdiCl 26 tueharger 3th whish s BB 4 te hetinrmgdronffl. whi ch
. ch . '+ Ch j . FCU 26 ' bat t ¢
Vol tage Vb CEnE B et AR AL, Vi " Y PO BB T R

chargi ng capphseiomesiQuab. i & dhaangddnisiekelsioan is hanghined BEok dardifg reli & e
side controller 27, Vehicle side controller 27 receives an ignition signal
and 10 a dRaebiclkgidsicaptroliar 3. siVghisle siderrontrghert37oiscaivegraalighiton sigadltand t o

operatd ng t WeTATW| | t.he.vehicle. .Th hargi ng start/.stop

si gna#(5 i's aealskgh(%lk % Eetgmvg\}o? Y]gﬁééﬁgwgéhg h 'ﬁtéorcl)f)lé?aéﬁ %ﬁecfﬁggg OBgra&ﬁ%z%es‘SW&QP on the
vehi cl e to séighlof seohieltar ghB@harging starP8WEkighAUE £RocifkedvigoNiWititigy 14 of
ground side apparatus 10 and vehicle side controller 27 of in-vehicle side

appar at us XPEEHIN ARt iaPasEngdron tharehide hestamistopl ahgrding. 15An operati on of
t he resonance t - : rgjng device configured as set forth
yﬁo%&%g%&gglggggrgﬁoq%ﬁ 94 139 ﬁ]ror%;d éﬁSPPP%F ﬁilg_ang _vehxgle side

above will be describ e ti

Referring ténfroler B, ofan-ReHislOBide ApfHrAUBd0hn BoRAEFERBWHitHodhch BeheY Shietdsgy t Ur NS
on the charging start switch at a timng indicated by ti. In response, a

charglhg start shgnp¢raiien efethe rasongmoaerpesivnraostasi crergingitiedtd emfigdredrasvehi cl e
side control %@}?ﬁ%@@%ﬁ#@%ﬁfﬁ& %8‘%] o(jneth%(%i%rrlg()!:ﬁa%rotjﬁg%hd vehi cl e side

controller %

Referring to Fig. 3, a person on ground or a passenger on the vehicle turns on
the charging start switch at a timing indicated by t1. In response, a charging start
signal is sent to power source side controller 14 or vehicle side controller 27. Power

20 source side controller 14 and vehicle side controller 27 share the on-operation
information of the charging start switch through wireless communication. Power
source side controller 14 outputs a power on/off signal of an H level to high frequency
power source 13.  Specifically, power source side controller 14 outputs a power source
ON command to high frequency power source 13. Vehicle side controller 27 outputs a

25 charging start command to charging ECU 26. In response, charging ECU 26 outputs a
charging on/off signal of an H level to charger 24. In other words, .charging ECU 26
outputs a charging ON command to charg-er 24,

In response, charger 24 initiates charging, whereby battery voltage Vb is boosted.
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“information of the charging start switch through wrel ess conmrunication.
Power. source side controller 14 outputs a power on/off signal of an H level
to high frequency power source 13. Specifically, power source side
controller 14 outputs a power source ON command to high frequency power
source 13. Vehicle side controller 27 outputs a 25charging start conmand to
charging ECU 26. In response, charging ECU 26 outputs a charging on/off
signal of an Hlevel to charger 24. In other words, charging ECU 26 outputs
a charging ON command-to charger 24. In response, charger 24 initiates
char gi ng, whereby battery voltage Vb is boosted. Wen battery voltage Vb

i t | d.value (the tim indi cated by .t2 in Fig. 3),
char ot ng. ECUTEBEREY PAREEND 1 43 ahtoet gt BRI AP ediuiated a2
predet er m nadig BArGbgha EOE 26Gnifibfde akintd dGint HRkre@8d AVarl GadsB oFh9. 3) from

the time of exceeding the threshol d value, charging ECU 26 determ nes that
the char gi ngjeeftersuradeshyrapmsime Te éivpltieninglindipattddyttdun Biga3yframghagmeofipl et e

signal to vehicl Lde controller 27, Upon. recei vi ng a.chargi ng
co?rpl ete si egér%g?cd"fgr%%nggﬁ%? gd. Vi Ehsrsiag Fﬂfé[ﬁizgld8&§’flﬂ’§s g@ﬁf}}eo‘l%fi@m BaEEDt i es
power Sour CE Sicdmplaud! i beputd 4 chiratngCdoiplitd GighASo ReRBIeGRITRI LSk AT ough
W rel ess communi cation., |In response, power source side controller 14

i medi atel y out pUPe! ogiving & chargpizfcosipigiabigodl feom charging EGH 2:51 @hicﬁs’r«dwency
ower source 1013..-1n_.ather words, power source side contraqller out put s
g power soufeH troé?rfmcnc?ﬁ‘ﬁﬁ%ﬁmﬁf AP S%F&‘j’ﬂ'éﬂ@‘i; lﬁdﬁgrcq%l?ﬁhﬁ‘?c'éasf@?“ 2BRIEEAngl v,
hi gh frequetiesughiRtess Both@enidationS 3k ARPEHLe, power sofifcediietloAReferOls 2
predetermned delay tinme Td (the timng indicated by t4 in Fig. 3) fromthe

el apse of piEeRsiaselPwEHtsaHver vy off signal of ¢t hdeveel tni Inigh fregiieanay pdwkrysougeei N Fi g

153), ,chargjng ;ECU 26 outputs a charging op/off signal of an L level to
chaz g%a(? 24.9112 1B Osr X Crsd ?Wﬁrhsé’ll‘&ier?b‘%ﬁ@%“?gerolu“t%f’%tsé RORESF §P1HEE BFf  command

to charger @fmaMdGembhTeMendyR@e5odde 15, SKQ&HSﬁllglyé }ﬁi g%l geﬁg&%&ggg)éfr source

side controller 14, vehicle Side controller 27 an
cooper at e wiourcedddhstoppes such that charger 24 that is a device at the
secondary At an elapse of a predetermined delay time Td (the timing indicated by t4 in Fig.
3) from the elapse of predetermined charging time Tc (the timing indicated by t3 in Fig.
15 3), charging ECU 26 outpufs a charging on/off signal of an L level to charger 24, In
other words, charging ECU 26 outputs a charging off command to charger 24.
Accordingly, charger 24 is stopped.
Thus, power source side controller 14, vehicle side controller 27 and charging
ECU 26 cooperate with each other such that charger 24 that is a device at the secondary
20 side is stopped after high frequency power source 13 that is a device at the primary side
is stopped when charging is to be stopped. In other words, when charging ECU 26
determines that charging is completed, first high frequency power source 13 is stopped,
~and then charger 24 is stopped.
Since the resonance type non-contact charging device is of the High frequency
25 transmission scheme, stopping charger 24 before stopping high frequency power source
13 will cause a portion of or all of the electric power transmitted from the primary side

resonant coil to the secondary side resonant coil to be reflected towards the high

frequency power source, leading to the possibility of high frequency power source 13
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' 20side is stopped after high frequency power source 13 that is a device at
the primary side is stopped when charging is to be stopped. In other words,
when chargi ng ECU 26 determ nes that charging is conpleted, first high
frequency power source 13 is stopped, and then charger 24 is stopped. Since
t he resonance type non-contact charging device is of the high frequency

25t ransm ssi on schene, stopping charger 24 before stopping high frequency
power source 13 will cause a portion of or all of the electric power
transmtted fromthe primary side resonant coil to the secondary side
resonant coil to be reflected towards the high frequency power source,

| eading to i bi 1 ty.of high,f 13 bei
dammged.  SpstERRRS SR R e B ot e ERaer T equency
POVEr SOUT CRywkB sbifrc€ PR WeIohO8HddTh ﬂb@@twhe%rﬁﬁfrg%%gc%%%égﬁ%eH@"}’?r source

13 is overheated. Mreover, if charger 24 i's sto i gh frequency
power sour cevengaied. sMsppagr, if tharges 24 agsopped treforierimght fréqendynalwenfsoatar ger 24

wi Il be boost. scharger 24 ln t resent, odi nent, high
frequency pgﬁﬁg“@gﬁfggp ‘2R ml§m3?53WF@£°£§wﬁﬁ§%gﬁWH§g$°%$%£“1@“@E@pped
bef or €5 char gerge?d4 t Natthé Ere@erﬂ%ﬁib@@inﬁht,tﬂfg&x FERRASPP Y sH8rck S 3 ?Eﬂg&’?d- .
Therefore, damage to high frequency power source 13 by reflected electric
power can bfevise et datpeicnaanside isstapped heforachargre 24rtpattis b devicaat thofecohdarger 24
wi |l not be.boosted. 1Q§gef resent enbo %nent has the follow ng advant ages.
(1) The res8itdnd8PPshe ThsFefuisniamasedn Riedi Fgugrdi RavsT sevigada brirgfiectadequency
power sour Ceclio pdWidriEaHi be pelentc@SRANARvoRRE arlhe f@%?&?ﬂ?%b/ofsdh ef S2QRRN

coil 21, and charger 24, as well as stop control "uni ower source side
control | er mAbevbedted e side controller 27, and charging ECU 26). The stop

contr uni t causes hi gh freguen 5power. source 13 to be stopped before
charggé 24 is s?@Eﬁgﬁmﬁhmgb%ﬂ@Fﬁﬁ%ﬁﬁ?ﬁe OWEE@dvVaERgsEdi ngl y, when char gi ng
is to be stopped)) hiTab résoREHELIENE RARt SO LKL Giad; ¥ f.rom
bei ng danmaged bg %efleéf%d eIe@%ﬁic po&er, a%&égﬁa?ggpﬁggg@éﬁﬁﬁéﬂgfgvented
f rom bei ng riaveageufce 13, primary gife Tésondmsball | atecomdany sitié ed3ofiane GuiE DT Yandower

source 13 and primr i de 20resopant coil 11 at the ground side and the
install ati qula#r éjga@éﬁfiraﬁ qupcfémfrgglgﬁta(@pw(%ﬁcpurce side cont?oller. 14, vehicle side

controller 27, and charging ECU 26). The stop control unit causes high frequency
15 power source 13 to be stopped before charger 24 is stopped in a charging stop mode.
| Accordingly, when charging is to be stopped, high frequency power source 13 can be
prevented from being damaged by reflected electric power, and charger 24 can be
prevented from being damaged.
(2) The installation of high frequency power source 13 and primary side -

20 resonant coii 11 at the ground side and the installation of sécondary side resonant coil
21, charger 24 and battery 25 in the vehicle are preferable from the standpoint of
practical usage.

The present invention is not limited to the above-described embodiment, and
may be embodied as set forth below.

25 When an error occurs at the charging system including charger 24 or at a vehicle
system other than the charging system, similar procedures can be taken, i.e. stopping
high frequency power source 13 first, and then stopping charger 24. S'peciﬁcally, when

a vehicle error signal or the like is applied to vehicle side controller 27 of Fig. 2, ie
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* 21, ' charger 24 and battery 25 in the vehicle are preferable fromthe

st andpoi nt of practical usage. The present invention is not |imted

to the above-descri bed enbodi nent, and nay be enbodi ed as set forth bel ow
25When an error occurs at the charging systemincluding charger 24 or at a
vehi cl e system other than the charging system simlar procedures can be

taken, i.e. stopping high frequency power source 13 first, and then _
st oppi ng charger 24. Specifically, when a vehicle error signal or the like
is applied to vehicle side controller 27 of Fig. 2, i.e. when a system

error occurs, vehicle side controller 27 stops hi gh frequency power source

I3 previ ous,iah SRl A DALGSIRR: i USRI GEe PLLSLig) gl LS output when

there is an erro SUC as a rea

- over heat ed, soafcevilgiteMet 1ol seoppindeche @it Q@' | Nveglz:lecé’rrd?ts@%ﬁl\% %ﬁtp\'l?WhEﬁ repuNt ed
controller is overheated. 5Li kew se, when an ignition switch, a charging

stop swit chS aperrphichiag a breskdeyen, fpreekamplerivrhen the eateduisevetaatebeortakan, | . e

stopplng hi ue urce 1 t hen. sto char ger
sl SR BB VARG AR o - BBeaf FonstelRisy BBof e 1 <

appl iesl to a hytﬂﬁkeﬁiwééekuh@ﬁ 8n i H@nrs%@liladq%r%ﬁ%@tﬁqgm@ﬁ)rﬁrﬂﬁ& I&Q%chJth‘ilecP'eV' ce

may be applied to a vehi cl e T0other than a vehicl e, as wel

char gi ng desinda pugesdurssisan be takien. i Grstapme@htglhefrequency poRier pauTye $3 (ﬂestramdonant
coil 11 andthg t8nqgr¥h§f!rd resonant coil 21 are not restricted to the form
of an electrrc Wres ellcally, and may be wound in flat spiral. In

this case, the I&mmd thﬁ ﬁeb&h 66d fypé Aok 6nt@ Mardihd &&AdeqH 804G
allowing a snaller (;Jegpt hefor alt h llyﬂol% ton be forrérilrﬁegd i net Zﬁpalr?ound ?511%61'_

profile of yshiclaile rebapan¢ectyphaan- ccvmdt cmarglrgrdmewaymelapmqu wecehitde y si de
T L N W e
Si LZ‘“?'eionirm aﬂo*?i‘“f?%?ﬁé“é’gé‘gﬁgg??‘ééf*32""?‘3é’ﬁﬁébﬁﬁg%ﬁﬁﬁ&z"?@??fﬁﬁgﬁre'nQZ‘LYe
However, a restnitiedue dtd formwf ahelbatib wimpacirtddreticAlly, and may be wound in flat
~spiral.  In this case, the length of the coil in the axial direction is reduced, allow.ing a
smaller depth for the hole to be formed in the ground.
15 The profile of primary side resonant coil 11, primary coil 12, secondary side
resonant coil 21 and secondary coil 22 is not limited to a circle, and may take, for
example, a polygonal shape such as a rectangle, hexagon, triangle, or an ellipse.
Capacitor C connected to each of primary side resonant coil 11 and secondary
side resonant coil 21 is dispensable. Howeyer, a configuration with both capacitors C
20 co_nnected can reduce the resonant frequency, as compared to the case where capacitors
C are absent. Primary side resonant coil 11 and secondary side resonant coil 21 can
also be reduced in size, as compared to the case where capacitors C are absent, based on

the same resonant frequency.



* 20connected can reduce the resonant frequency, as conpared to the case
where capacitors C are absent. Primary side resonant coil 11 and secondary
side resonant coil' 21 can also be reduced in size, as conpared to the case
where capacitors C are absent, based on the sane resonant frequency.
CLAIMS 1. A resonance type non-contact chargi ng device conprising: a high
frequency power source, 5a primary side resonant coil receiving supply of
hi gh frequency electric power from said high frequency power source,

a secondary side resonant coil arranged apart fromsaid primry side
resonant coil in a non-contact manner, receiving electric power fromthe
primary side resonant coil through magpetic field resonance between said
primary side resonant coil and 103ecogﬁép§%§ide resonant coil, a
charger receiving supply of high frequency electric power fromsaid
secondary side resonant coil, a secondary battery connected to said
charger, and 1. Aresonancy tgnegpnewmtac charging dstioppomprisieag:d hi gh frequency
power source befgﬁghgaid. 150harg$r is stopped when charging is to be
stopped. 2. The Y&V E&THRLEOPAVHGVE Sl ai m 1, wherein said high

2 Ground s| de.  anf so0ad conendary e g pl SRR Rbe Rky BT aPReT  ana”
sai d secondfEpy spidthighr fjeqaercyrmmwer eduros, sai d vehi cl e.
a secondary side resonant coil arranged apart from said primary side resonant
coil in a non-contact manner, receiving electric power from the primary side resonant
coil through magnetic field resonance between said primary side resonant coil and
10 secondary side resonant coil,
a charger receiving supply of high frequency electric power from said secondary
side resonant coil,
a secondary battery connected to said charger, and
a stop control unit stopping said high frequency power source before said.

15 charger is stopped when charging is to be stopped.

2. The device according to claim 1, wherein

said high frequency power source and said primary side resonant coil are

installed at a ground side, and

20 said secondary side resonant coil, said charger, and said secondary battery are

mounted on said vehicle.

3. The device according to claim 1 or 2, wherein
said stop control unit includes a primary side control unit activating and stopping
25 said high frequency power source, and a secondary side control unit activating and
stopping said charger,
said primary side control unit and said secondary side control unit cooperate

with each other to stop said high frequency power source before said charger is stopped.

-9.



* 3. The device according to claim1 or 2, wherein said stop
control unit includes a primary side control unit activating and stopping
25sai d high frequency power source, and a secondary side control unit
activating and stopping said charger, said primary side control unit
and said secondary side control unit cooperate with each other to stop said
hi gh frequency power source before said charger is stopped. 4 The device
according to claim 3, wherein when charging is to be stopped, sai d
secondary side control unit notifies said prinmary side control unit that
charging is to be stopped, and stops said charger at an el apse of a
predeterm ned de] a tine, sai rimary.side control unit stops said high

Lovpd ATl e

frequency power Sour €8 WheASFE €%t i on of stopping charging
5. The device according to

from said secondalien chibehetiofd bObtoppdd s
claim3 or 4, wherein said prinary side control unit 10and said secondary
si de control uni%idgeeondapatideecastrot uritnetifieatshidrprimari sidacbntod! uait thidtr el essl y.

charging is to be stopped, and stops said charger at an elapse of a predetermined delay

5 time;
said primary side control unit stops said high frequency power source when

receiving notification of stopping charging from said secondary side control unit.
5. The device according to claim 3 or 4, wherein said primary side control unit

10 and said secondary side control unit are capable of communication with each other

wirelessly.
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