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FIG. 6A
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BTRET ESS PORTER S1TPPTY ATPARATITS,
WIRTLESS CTIARGTNG AFPPARATIS, AN
WIRELESS CITARGTNG SYSTEM USTNVG TITE
SAMFE
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APPLICATIO

Lz wpplicaion elomms pricrivy voder 35 L %00, 4114180110
Loreon Potent Applicotion Mo, 10 2010 00RRLOS, filed oo
Sep. T 2010010 the Kercan latelTeat ual Proqerts: Ofllee. the
alinclomue el wlnch 15 incerpse sl by neferenoe lisnsind vits
erirery,

[ RACICILCLIN T

L. Eicld

Apparatuzser acd systems consistenl with e disclosore
redabs e siaslons posar supple appeaccr s, st eloss clainn-
L ypparai e, and 8 wirg_cds chure g sv=em using e sams,
which can reeoeruzs che exiswenos of a sobgeer of cherping

2 Desenption o o Belonsd A

Beprn oy, U dovelapraent of wineloss poweer icanslar eol-
nzlooy has sccn aceclersted, At prosenr, a pencral wetns ooy
el nplumentim wircles power e ler moay e clusilied
it an incduction Lepe and o resanonee Types The doction
type wigloss pomegr wanstor bas boon conuncicialized to
produee carres panding prodnets. bt the peennance tepe wire-
lesn perwesr Innnsfor bes ned heen wrewtly comnng vialieed.

Aldthoush the resonancs tvpe wiLcless porar transtor bas o
wide application lanpe 1o desree of freedam of position s
alimtanee, L hs severml disadvar tiges. ot Tarly, comently,
naing L resamance Ly po wirelees posver rans e il is unehle
to oozl ze whather o lecerine device that can wirlessly
FLLCT S T LT CRIS 1S,

Relomring 1o FICL 1, 00 a voeciver 20 that oo wirelosly
PECENSe wREr colied 1Ny the nelzalorlooed 0f o tearsnure:
100, the transmitter T thatcan wirelessly uanater poaser Lns-
lers poverer nsing & general principle ol wirelosw posar ITane-
ler. Heaweseor i thes a0 whiceh ke secoiver 200 mesees anl
of the getnhborhosd of the tanamirtae 10, the transmitter 14
cunmol reeognisz Hhis, and continuonsly wraimtaim i nasi-
W o, THis ey S Ise DU saTy osssr torrsiimp-
i,

Irl. -;:-r{li.'r Ly 1'."|.'L""\r"L'J]1. I.'i.ILF]I LI Lo -H.l'}' Fl!"“ﬂ- Lvr Q.'rl:iLI]]Il'll'i.l?l.].,
il 3 ranparesd tec i el T e pesgar o Uha eassmialer 1 e the
e 1w hich che weeiver 20 mes awny o che yarcsmioes
e dr e cevse e wlnch e posveor Cloaraing, e the revedves
20w anmiplated. ol ihis eanses maneceniones:

SLIMARY

Fromplay embilimants wddress the disashvanlages
laveahocla b ve, Aceordimghe, anaspeelolone armore cxen-
ploune embndiments prowices 2 wueless poweer supply appa-
riliis, o wirt lests Courging appanitus. ind o wirsless chertiag
sysbem s The sanue, s hich ean rocsamies the coslenee o
noaexstense ot o load deviee and awn ot the opecation of a
pirvver Transrud e,

Aconrding Lo ome aspoeLo s o mone eseny ary emlbvadi-
mwenls, o wircless power supphe apparaiug el winclessly
slpphies power Wooan external device 1w resonant aetlod
wwclodin o sensing newowalor ot seoses Tor the external
aloviens o wansmssioc fesen o Wil IEnals sty o he
eaterna] device by wpnelic resecdace; ind 2 WsLiss oo
circutl Uiat cormleeis the leovsrdsston resonzloe i accondance
wilh yn ouvlpul of the #ems=ing mesonalorn,
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Thes tramarni4si o ez may determine whe her hooaersine
the imnsmission rsons.or by compearnag s culpul ol e
setsip resnular vtk g tinesTold Tewel

The sedng? resemaloT may wivelessly roceswe the vnersy
Iy 1l magme e resonanay B 10 s esien Tesond Lo,
wied deterrcing whethar e external device 15 upproacing
Traaersd 1w the reectvonl cicrey

Lhe simging rescnieT may dowimume that che excrnal
clews ce 15 approaching and cotputs o first level ifa voltage ar
curren! Tt as s by e sensing resoaroris Toseer an
d Teforenee: va o,

Lhe sensing resenorcr moy dersrmine thot the external
dew e is mal approcaching and autpurs a secsnl Tevel 0o
iy e renrnenL et is mossumes] by s sonsing resenaur s
bz her than o reference value,

| he 2engine rescnatar mes hawse ad) Oqualine tactor) walue
Lt i sincaller e o CF vl el e Lramsission resonaiee,

Lhe tronsmission ciscwrt wew conteel the sensing of the
SEﬂSiﬂ_ﬂ I“EF.-I."."I'IE"ID.'I]'h}' Tz on rh tralnsItl 5100 Jean s 1)
# qresbotenind wel Hime s pcodetsrm nod periml

Aceordmyg o snothar aepeel o one or mons el
embadutients. o wirelesg caaraing apparatus included ina
weireleds o sy st includes o irinsiissio sk, i
Lramamissten cireui Ll resder ales The ITmsision resmmaor
b cenerating o maznstie Heald: and a genz.on reszanator that
vty wlielbee: Woresonate the Lansnis sicn resonaton biesed
v Bstmaes b baveer ames ama ldeice 1o bechavgod and he
wirelioss chansivgr ypparsios,

Tl sensicp cesucitor omy Uetgociee wlheher Uie external
v dee o b el 3 positdosal withao o stz Trer e
airelioss churamer ypparal iz, aod contmol wiielha 12 resons e
Wi trensncissicn Jesuior accanding tg cesull ul'detenind-
L.

L b sion imer Tesocai o Ly oo 12 e s ssior, Teso-
oates 1F i Lg deter nuned that the: external devics o b chasped
T weitlin e disterwce.

Lhe wiveless charging spparsiog may [ovlwr mehids o
Jevel detector shat chatects a slenal level of the acnsing noa-
wneileer; v Lenoie the Jeve] deteslor sontmads oo U operatiog
e transimission circ. il accenbing wo the detectod signal
Jevel,

Lhe lzwral detecrer mav peevart Tl thac sirussion besonanalr
TP mespvatiog By boe vings a7 Che trzansne asss o cire 10110 0w
Jevelefthe sipnal recerned from the aznsing reaonatar lsemal
wiorpreate: than o thresho o level, and puicle the resonatns of
Ll Irarsnnissionn resenabar by weming o 1he s wissian
circuil 1 the Tevel ol the receives] signal is et han e
threshold level,

The sional level ma e a volape Tevel or a cwrrent leve]
that i deleclzd by e semaTag rosomaier

Lhe transmission civent may fiorther mshide o transais-
sion tesder, whaiein e ransmizsion t@eder thrms a mog-
melic fiald (hal % concenimled om y lregnency by axcilivg he
Lram =1L 510 Tesomalor,

The exercal devics to te clhiarned oy inchade a receptinn
resunilor; wherein a reseiimee | reguency wl e wnsansion
resonilor iz cgqual laoa resomanee egueney al the reeepion
CESOILOTOE

The winsuaiasion resonater iwod the reospiien resengaor
rmay have o igh O fgqua’ily Gactor) walne and the sensang
Fesonu 10T Iy Ly @ Loae O pouality Gacloe 1 vy o,

The exeruil device o be cheed i Chings the € value
ol o cceatien nesoaeber cod Qo trrsntssion clecwl oy
slop e anslor of cocrsy o e odtemal dovies e e
vlirzsd,

According b s 010 arlwe raspoct el ene or e eanglan
vobadinwnls, d wireless charsing svsicm meludes o 1ans-
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mileT el i s eamer Tasinm resanahor 3 ITHnEm 0 aiT-
il that resonienes 1 remwnissive resonaier hy deoseiim o
muignetic leld: mula sermsing esonatos al el whelle-
to resonate the trapsrussion resonator based cu o cistance
betweesn an exte:nal d=vice 10 e charned and the Tracanurte:
ol The wireless churging system; and o recciver nchiling a
veecphion resralin el receives creney oo Lhe Trmenis-
i resanatoe: and 4 reception circuit thot converts the ensay
received e the receplion resmalor nh elecric enengy.

The recerver may urther eloce o charging amit Lhal
Chaarues NEan The electric aneroy convermed by the reception
ircull,

Thue semsimg rescnator e ay lelenmine shathor Lhe reeeive
it poatticoed willum g cigtaney fem dws iransmaii, sl oons
Lol whetle: o resonite the traos massiew resoator iceerdiog
Ly a resull vl delenmanstion.

LIt 50150007 reson i 190 1oy pescrsi s s Imansmssion neso-
reztb 3L 2 deterininesd Wil e recedeer 6w Tha e Gllancy
Trcera Ui Lumiailier.

Llwe pansmatter e furtwr mselude @ Jeve] dietestor hat
detoets o smipaal Level of the seasing 1osonator;, whorein the
Lewel detoetor contreds anonceloperation el il osuission
aarcuil aceordinge 1 the deleeed ool ol

Lhe Jewnd detoemor maw provont e TEasal.Ss1o0 Laonatn;
Teesrn reevreertings b Lo ol 5 e trawsirssicen cineal a1 the
lewelalthe signal receive] Moz seesing reseiztoris el
to orzreator than o thweeabolel lowe., and the level detoenor may
conthal the resonatiag of the wanarmission rEaanatsr by Tn-
ing ain the trirsimmssieen circidl 10 e evel o7 e reeeved
sipnal is loweor then the thegahole lovel

Lhe sinnal level mav ae g valtages lewel oF o cierent levsl
thet = ilepoctes] ey the sered ng, resonatar.

Thues tramamitier ey (rher inslide o trmsmisson Toeders,
whepsin the fransmiscion feader fovms o mannetie field <hat 13
coneeniratad g Mregne wy by exc'ing (e ransiission
TesmaLeT,

A esnnanee fregqnency of the trancdussion feennatal may
be aqual ta cesonee Tregqaency of the receptian re:onator.

Thus vacopion aneoil may cmniml D receplion resoamibie
I reee e enarmy e (he resmi=sion asorslkor in the
case in which charzing of the charging uait is sanpleted.

Thus racopiom ameoil may cmtml D receplion resamilie
mal o rencive: enerny [Tom the ITmsmision wsonane iy
Caanzinp a L) oqaalicy thetol 1 walue ot the tansmizsion -
reator dn Caeocuse Inowhicle clarging el the cloeping, unt 1s
anmiplaesd.

Ll wismission pesocdler sl s PO Tesani s
roy Loeve o hepls O (guudity Bictocy walue und Une senedag
rewsnal T ey v s e O Cpeslily Baelors valine.

Bl DSCRELPL G T DI AW TS

Theahoveanid olharmspects @il e moneapparenl from the
lnllovasry detsiled dleseripiom when aken e cnameliom
with the accampaiving dawinas, nwhich

TG T 3 u view illustmling o wireless chirsing svslemin
Thee rlaled o

T'ler 2 05 ahlocl diapraca ilustrating the confbzmation of'a
wirelets cliarzing sysemn aoconding woan exenplasy einbodi-
menl,

FLG 305 ¢ daapramm Dlustzalng sn ependlion ol a wiveless
LRI PPl acvonding e e eaempliny ainbadiaeul:

TIC & s oo lusl iy an epenibion ol sireloss
ST AP pard. s gsooToiine 1o ar exempliny combad el

TG, 54 35 a0 praoo illustrtiog o trnsler elliciency ol
sensir resondoer ol s wircless choreieg sppacales seeerdiag
L 41 coemp iy cmbodiman;
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S0 SE s ou peph dlhwiealnge 3 eanafer ellicieney ol 4
scmin resoma el wireless cliamine apoara s acoonding
Lo an exennlary ambodimenl:

ST A 1 a view lesretmg the conliguaiam ol s e
Tess choring apperatns aecisrliog taoan exemiplany el
mnls

T AT o vivw iThistraning e coenfigura Bon ol wireless
cliarzing, apprndus sccosding e another smanplary eradaod-
el il

T T W w vicw IHusteiing ancappicaien cxample ol
wireleds charping svslewn according i eaempliny enilnodi-
el

LA SO C

Cxemplay egabodiments are deser bed o Jderail with eet-
eleiee o the acccoipanyvinp drawinns.

ST uhlock dimgsan illustretings e conliparaion ol
wireless chiarp np svstern soropdinp b an exemplo:y emboch-
ment. Ag idusoated e FLUCn 2, a wareless charzing svatem
accordins toan exemplacy embodionent iochides a tansni-
Tor 100 anc a wegrc: 200

Lhe tropsraitrer 100 [ncludes £ wonardsson ciecnit 110, 2
Tranamisaen resonator 130 8 sensian seaonator 1400 aad o
Tevel detevier 1500 The eoeive: 200 inclwdes a receplion
cirouil 210 a receplion romonalor 220 wnd & chaneing onic
I3k

Thie witeless clineing system aceondinge ke an eenplury
vanbdiren b iney boe o resecioce Lepe wircloss claunping ses-
lem For purposes of 1his digelosune, Che pecemer TO oo s
tie subrjeot Wil supplies e poveer, aol e uinsoiter 200
denutios e subiect thal anserees (oe posseer,

Lhe lpapsmession cweuil 110 lomns o nwapmete Oeld by
ponclating a Lo b-fregqueney AL wavefiorm, and fooms the
et eld vhad 1 conncentraled onca s Uneguat.
Lhe: Immenn ssion civem | 110 may e conliguned e inelusle o
rranans ke feeder (e Hlnstremed L transau ssion iesd o
iy hecvuliparad soporstely and spacal dparl roon Al Lrans-
imission circnit, Trom the viespssint el T Tiechon af e
Tranans sl civamt 110, T trens mussice coinit DL esgeias
the ferrsnlission Jescder by pensratine o abeh-fregnensy A
st Frrn Tl (et wrdssion Baslee woiides 1he geng -
thon of the mapnctee Gelod that s coceantrased oaa spesiticd
frequensy by exciting the tronsmizsion pesonstor conected
thereb inan incoctive conmling ke

The lramsmission resomaber T30 generaios o magnelic licld
that 1s cowenwater on o specified] frequency, Lhe transmis-
sion cesonatar 1M s desiored o have a hizh O Oquadioce
fachay valve. The €) valuz can b chamgal by medifing (e
properts of a copacitor, an mducnar, or a sesishal

The sensicn reanaator 140 TS o oes Uk (aquialioy Faemor) o
delermimes whethar the receiver 2000530 Hhe neighharhood of
the Lramsmmitler W Sinewe the sersimag resomalor T onlike
aeneral reception resanatn:. hasz a 1o ) qualite facror
vilue, the wansmadasioag resowator 130 s the pieeer
vy o reecp o resunalor 200 a7 e roceiver 300 e
caze where the reception rasanatoe 2240 of the recaiver 20
wehicl buas o Iigeh G vadue 3w ivhin i vertain dislivace [nen Qo
Lranamissem resomaler Tk Howseves in the cose m wach he
recpllon nesonalor 220 ol the reociver 200 duss ol oxisl
within e cerlain distanee, e LRms s resonator 130
trennsarile Tl pesseces W e soensing nemoadir TN wlnely Jis
Lhe Lz € walie,

Iy wlher words, the sensing resonslor 140 has o sensing
liwcttew thet van detenanne wlhetlies e recereer J000 cxsts
wilhm the eerlai distinss han b lnnsmiller TR0,
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The lewved cletectan IS0 deleels the level elompes ol the
sorsing reseider T TTene, e vermm “ Tewe ] clane don:ses
archamge of vl or coinranb ol iz son<ing e lor 140
Thasl %, the “eeel sleteotor 1500 15 physically conpled o the
sirrsing oo e r T30 amcndor prsense U clangae o vl
el the sonsing, reseretur Talor T chonwe el enrrent T w
thirvwgh The sems img rosonuler aocorsling oo theamangy Towiag
s Tz senen g resececor TH0 T thas cuse 3100 Tewel ol the
vl oo cwrent detecied by the sensing resarnabsr 140 34
Frisler theaen e el odd ol er coreot e Tevel detocus-
150 deternines i the eneey lies Dewed Toone the traasuois-
e ruseereer D30 e sonsinge csenador THL As duesenbed
v, thas At vt That e receiver 200 3 G apert e
the transmiteer TOW. [T e level detectar 150 derermines that
e eterey hes Thveeed Tron the riesiaisston resodabor T30
o sansng ocssedor BT Lwrns oL thae e e ctssTon el
T Aceordioalye the transimussicon cicenit 1H) does not ces0-
nare the transmission resonator 10any fiuther, T hatweshold
wallagze o ourent iy be a predetenanngd level.

[y the cther hand, if the level of the woltoge or current
deteeted by the sensinn rescnanny 140 12 Jowsar than the thresh-
ol vultioe cr curnent Tevel, The Tevel detevior 150 deteninioes
thal the aneray Fuasnet ovseed T The Trmeni s resera-
tor 130 o the sensing regcaarce 140 1 iz state means chat the
receiver M esists v ithin e ceclaio distaoce Toeon be Leons-
mer T T The Tevel doesslordetermines: thal he cnerey bias
1 Lopeesd Jrom e b memizsoy sosomaior 13000 (11 sensrg
rescnalur 140, 00 wires un e wasmision circuil LTI
Avsondualy, wedeseabal vhove, the Lrinsan ssonncincon 1 1140
avelss e rarsmission leslern dmd Immsmils soiin e
eaerey b e reception resuaetor 22000 Qie ransoiss o
resisnztor Tl

Ll reeeiver 200 recooves (e crasny o e racsmil e
Liny, The socepticn resanamor 2240 of the rovevar 2000=nl] b
Limt deseabed. Ax s e vase will the troosanission resoneio:
130, he reovpliviarssone Loy 220 alss Lud o hieh 6 valog, s
i mw ags where the neception resonarar 2240 iz hacated within
o werlain distseawe Lo e Lresanver T, 11 pecerees the
caerey fionn The Lensmassien resurse 140

L regprran civeat 210 conpnats the <oerey opnt fiom
the reception resonstor 220 md &lectric anerps, and riansfers
1his cleetnc cnerwy W the chowine nmie 2800 Alba. 3001 3«
demermined thet that the charpe 13 covaplensd, the reaeption
cipemt 210 ntervepas the spsrps tonsmission from the trans-
e r 00 bl e OF ol nese e reception resanzin -
220,

Lhe chorging vwt 23M) recerves and soces the sl=cmic
aaeray trom the cecapTion cooenit 21

T velanom g the deseriptiom will reference ke 7100 2,
althcuph it 15 exemplitied that the level detectar 150 mrns
civott the tracsnission cwrcuit THE By detectnn the signal
lewal ol the sersimg resonator 1410, he debsstion 3 nol neces-
samily lmited o the tem=snda 5 al the treesmission cimeoil
HHD 1t oo Tae @l possible toeoctiol the Transmission cuciuit
1Dy increasing ordecreasing the cutput ol T nsiissJon
et T,

Alzo, I acditicon to the configweation inchaded o thewice-
Lo cluintinns sy slewn according w oy exemnpniry einldolinerl,
srwsther conlaomalior may e sdded theres, or the esisliog
confipuration may be eploced e yooiler con Geuration bise-
i e s Lurestan, L he wlowing descriptivn, well-
Feruenar iz clewnenl stractones aed echinolepies are nol doesenbed
i detnl simee oy ol ooseane e invemicn 1o umnesses-
sary detail. Vle technival Jeutwess vould by underiined oy
Mowse el esrdiaary sledll fo e et T The ferepeiag eaplac-
LoD,
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SR E aned A are divaevms iHnslestingz 1 he wieless ehare-
IME APPATAINE Accoreling w yn eicmpliny cmbodaneal Ll
weirediss clarpiop cppurous as hestraed o PGS 3 and 4
raaty coTresponel b he irsmamilier 100 il sdraed m FTG 2,
yndd s the explas o ihareol wil] be nzads vEior e same
e lizrorie nocnneradss ddure specilioudly, PRGOS 3 and 4 slusw
Ul wpererdan et 14 related fe the detemminatian s hiether Qe
recnvar 200 cxtas witan 1he eerlain distanee, ELG, 3 shoas
aease whele the receiver 200 d oes 2ot sxist withun the certain
thstince. ol FICL & slumss o case whons D regaear 200
viisla within e eonain dsiymnee

In the some manoer as in PG, 2, the wireless charai
upparatis ol 700 3 inclodes o trnesmissaen chrcoir TR o
LR resonaior T30 8 seied e wsonuier T ol o
Jevel detector 180, ln Llr, Q. & fransinssion feeder L2003
Hlusteatad as 4 separate contoueanion. - lowevar, thatranzmis-
sivn ealor iy beincloded in e vsmsnission ainnn 1106
clesce ibedd abore

Lhe zenzing resonator 14 has a low L} vahse uolike o
upnor T meeplism nesu RN 10 BRDEIse ype sz lons
prever rars e melhesl The © walue may be dPwersely
cesianad Ins cambagat.on ot a capacitor. an weastor, aad a
cesistor, iy cunlast, Qe Dansiiissicn resanatoe 1300 s
dosignedd i have o high O value, As llosimsded v FTS 3 e
tranamisaeh cicsnit 1) excites the transtssion feecdar 124).
The traneaniesion leeder T20 G Indistbeely conplead o thie
Lramamissen ressns ot T30 o exetle The hansmizzien reaona-
lor 130, [his ease s omanudic Deld hat i3 concenirais] on
Wie resonare egueny 15 lorewed. 21 a ressooator Taving e
s mesonancy freygueney exste cutside e ransanier B,
un eovroraecal 1 caehich he poveer can b brunsmciled is
provicel

Cloveeeser, as i lustrated UG 3 a0 The saonme nueumer 2 e
ITHDEMLS 5100 Tasonalor 13, 1w meoeplhon mesonsler Liyving
the high ) value daes oot cxist o the nem hboshood £t
rensaritioe K00, ared s rroest ey ooepod Tnoon e trans-
IMis#0n Frsonnlar 130 i absorthed by e sensmge ssons ot
141

The sy resonator 140 senceaces e chaope ol currool
v irlicrae o 11 absnrks he coerays nd the Tevad datecie 13540,
=which 13 phwsically sonnecte! o -l senging resoaatar 140
cletacts the chanps cfthe siznsl leavel, that 13, the chiang e of the
currenl e el vl That s, a8 Hostrowesl in 7760 30 1w
Jewel deteetar 13 comnsersd 10 one wod or both cods of the
sensinp resonator CLeu, anc detects the sipnal level of the
LSV NN E IR

T e e Mheshatel e TTOL 3, the sensimd resnawor 1490
absorbe the enerp s from the transm izsion rescnaror 130, ool
thuzs the level detector 130 determines that the sinnal lewel
delec el o The sensing resomater 10 cxczeds The Lthresh-
old to tigper turning off the wansmission crenit 1L, Lhos,
the lewe] detect 130 outputs an anfot signal wo nun off the
tramsmisswm eircuil 110 TTewever, aliemanively, the kvl
delecln 150 may conleal 1Fe ramamvis=on crenit 110 o
decrange The outprm ot the tansmssicn coeenit LK

Avcoordingl v, e Lrumsu s cinewit 10 esacives the trans-
raiiom [zeder THD e Lhal i dises nol aulpnt e massimum
poreer o make e transitission resanator 130 tocm a mog-
uefic Jield, Tt 3, 10 reduies unecessuny poveer aulsug-
Licsn.

Lhe opesaton i he case whens (e nooelver 2000 cxdsis
within e vertain distines ol e wireless chetlos appailus
T e 11 b concrabed st velerenee ke UG &

A lesariben] whove, 1 Uwe same noWnney 35 e rsnenis-
sttty resatiator T30 che revepiion resoaitor 220 Tas o Iigh 0
walue, Adew, Ui saoe weenner m o FI0 2, e esereer 200
meluckss o reeeplion resonaloy 220, o wecplion el 210,
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sl A ehargrie unil 200 The axplmaion will bemade o the
sasumplon (hat che weeciver 200 m ELGL 4 urter melodes o
recap v piclug 2400

T The e e harne thes recviver 20003 pesiliomedsd i hin the
eeTlnn disiaeee rom 1l wincless chereing spparalos L, tie
Leensndsstonn cesowotor T30 transmits voerzy o e reception
resisnizbor 220 e 15 conneehs] dwerews hirsugh O e
eonpling, Wnochis cdse, smee 108 seteing wesomalor 140 bas o
Lo (3 value g5 described aboree, anest o enersy nflow
ovrurs e rocestivn reseniur 2M) receives The anerty
gty the clve oyt Geld Formead by (e imnsnusEsion
resonamor 130, and then tronsfars the enarsy to e reception
pickop 20 w5 dlicively couplol therews, Since e
recoep i richonp 2003 inchctively ceoples! ke U recepiion
resonamor 220, 0t con leverve the eneray, Uhe recepiion cilenit
21 i pavsically conascted to the reception packup 240, a2
oty Ui recad vl energy Inha cheetAv e, The elecinc
eneray correerted by tae receprion cieoot 240 13 stoeed 1o
caaraing wnit 2300

Tho roceplivnopickon 240 neuy be procticn el noceplom
ciranil 20 vl meay ho vamilied e aeparai eleroenl Alan,
the charainz unit 2300 may he amrtzcd, and the reception
cirsull TN iy supply (e eleciric cneipy W wimder Jevice
oo hed Ly the rsseplion cimeui 216,

Alzo, in explaininn an exemplans egraodimect with rate)-
e L IS 3 and 4, the tecon “eerlain distocee™ deneales o
slistames enogh o nsle e cnevge rmales helsoen the
LT 00 Feaanslor 1340 ane e recsplon resensier 2240
wlichs are connested tepeher Mroupln Qe Toeb O aoeeic
wonpling. e cortenn disdacee may e changad teowgds te
comge of e O value, socd s may be dresrsaly clumges] oy
e vircwdl desien, Avvordinoly e vertaiin disteoce 5 ol
T o sy speciliod dis o,

Flivs, 54 anil SB are praphs tlosiedling s racsbre -
e ges e cosc whers the existenes af the weosmrer 20003
rit nevopotad and e vase wloens Qe erastenee ol the
recciver 2 5 rearrnisnl borc speciloglly, the romsier
efficicaics of cocrey thot thomes Srom the traasmizsion wceso-
reztor R0 e sansing vesonatoar B4 aceerdonse wids the
extelenee aid nonezisicnce ol he recoreaer IO e sl in
ELGYE, Savand S5, wes pectively,

Lls 54 shawe o case whese the sxistence of the recene:
2000 35 ron rocesanCaol T8 e e seen Mom TTOL 230 T the
wcaeray transfor cificiencs SO0 to the sansing neonator 1440 13
warw busl, Thar is, 1f the sxistencs of -he recerver 200 [ ot
recoe el the wranstor elliciency o7 eneney et Mises Trern
the trzrwmissier resomaler T30 e sensing resonalonr 1403y
warw huah, and chus meast snersy onfput from the fransrussion
resanamor LA Aowes inte The sensina resonstor 1400 1o the
some marne T as deseribod above, The tramsmissien cireuit 114
1 coentoled by the level cetertor LSO thar derects the signal
lewa]l ot the sensinn cesonatar 140,

T 3T sherws a case whore The exislonee ol Lhe receivies
200w recopnised. T eun he ween Paom FTOL 5B thal the cneney
transter ethciensy SO0 1o the s2nsinn cescnarar 140 13 very
Lo, Thil s, il The ewisterce elle reveiver 200095 revownioaed,
the trme et elNeieney o Fenergye thal Towe Tom the ramenis-
S0 cesomatar LY 5o e sensin Jeannatoe LN is very 1o,
sl s alizaest o enzepy, whicliis cutpat Unon Qae s iis-
sicwt resnabor VAL Mows Snbo the senaang wesomatoe T4 A
dagahcil sbove, Uwe encpme owlpul oy the mnsoussion
rescantabor T30 w1 Mosse Toter o receptivu vesonibor 23000 the
receiear 200

FLCs, 6 amd 65 are vicwes Ulus et ione tw conleord ool
o wlreless Clarging upparatus acoerding by oan exenplocy
catbodirment. o FICE. 64 and 813 oely e ansoeewnsnt ul’
portions of the ramsmisaon esondtor L3 and the sensn
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vl WA v whevasn, wned Thes ez aom eives il P (e
IramEms 5100 Lelar L0, il 1he Level deteo ior 150 grc: omil-
el A lwstratedin UIGE 8, e seresinge, resoretos 140 30 e
aireloss elamrnrappeariis T meay bedesigerad i the Lem
ol put e v 3 Primee Carcus, Boanl OB or b 1k ol
e Lsnsmission gl sciplaeci T s ncision nesou-
Lor T30 ATieratvecly, ws iTnstrened an WL 673 e sensing
resonilor 14 may he yrrammsl 192 e sl Ihon e rnesnis-
sionn respaaror 13, Lesever, inchis case, it Is adventozecs
A e shs e hedweon U Tan resisnzibors = cdislznee solli-
el 12 waliee the eoargs sl bervcen (b wransmishon
rescaatar 130 and the sensing 1esonatoe 140

“horwerver, e conlaorstann nl the sensing resencawer 1440
aned e s wisso o ressincioe T30 ws 1 Toseaied in FTGS. 54
ancl 6L are mevely exmmplory, ond it wLl be appocent tothose
ot cuchnacy skill in the wt that any other contiaueaticon may be
armargal o achisve e same operaticen and elles.

Mo T s A suew lnstratine an applicoticn example of a
wireles? charoinn svatend azeording an exemploy cimbod-
el To lds axenplary crbedimany, s a0 el han e
wihjoct alwirelese churging 5 3T ghuaes, T1Hhe 3T glacsos,
which corraspand o the recevar, are pogitionad withic the
verliin distamee, the wireless churpine appacatus TN, which
cormesponcde oy the Transmider, barsn® 13 oreray o The 3T)
alazees JM | Lorsrewear, it7he 51k alas e besome thorapart from
tie wireless charging apparaios T e wlreless chiogin
apparalne T b the enerey Froms Cues Iramasnisaon neso-
plar umd gl this lwoe, Qwe Lews) deleelar delsslz e o
sponding sipnal lewel dillerence ul’ e seosion rescielur
turn ol T oe reduee the oodput el e tranecnssion cive.ot THL

Aceordmyzly, Une seineloss churgingg apparl s T can -
unidag e esisternce o e 300 plasses, wond e e wineces-
h'.ll':-' ]:'.li.!"r\'L"r 'i.;i.!'ll!-.l.llrlFlil.:lJI oL I.TIL' ]'.l]'L"'r'L"JIl.'L'L:I.

Adea, geeording 123 b wireless pewer supp.y dppacsiog, L
wirclkesd charzime apparama, aoc the wirsless <harping sva-
e sweoerding o the wooplacy conbodireeits. slave e
vperd lom of s trmsrndi ey can ke centmolled thnooeh geeogs-
otiowy of the catiate s of a load ooy e, ThnecSaary paw e
vonsurpiieon 1 the lrueoitter coan e provened.

While thz imeentive concp hos been showen s deseribesd
w=rith reforeows o esrmaln cxcplany cmbediments thenead, it
w1l be vnderstond by thase skillad o the A that waricns
clinges i e ool deenl mwy e made oo warane
clopartinge froan the aprlt and acape, a3 chefoed Dyt
appedec clsims

Wl 3 clainelis

LA wereless poveor supply apporatug hat wielessly sup-
plizs power to f0 egtemnnl device 1o o rescnant methocl, the
wireless ower s F aaparatls cotising:

0 AT SE T Tesonabe ] wamsmils cnangy b thoe oxba-
nal device by mapnetic lemnines:
aenzing resanattr hat wirelesslv recelves the egemy Iy
AEIELic resnmanos T e e ission. resand e
el wenzes The exlemal deviee Sase) om the reeeived
ener2y! and

it Lrnsrodas i il that contnods e rinasemnt ssot reso-

rualor iy soeerdumes with amocolposa e sensima neso-
oator,

wlherein e Lracsinisiten cireul determines whether w

vpenle The lmnsmision rewonalor by comparing e
ulilpal ol s sensicy resonylor will s thresholsd Lewel,

2. e weireless poow s sUppl v sopitrels ds clanaed inclain
1, wluencin e scuwsing nesogiber deterninioes selusthoer s
vrlemal deviee b5 approsching W wircless power suoply
upparatus Taswed o e reveived euemy,

3w e ineliss pove e suppl v coapars Lus ds clarosd i cTaun
2, whenein, iU a vollage or carrenl Ll s maewsured byl

o
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semEmE renn sl 3= lver than o releremae value, The semsioe
resonaor delermines Chal dws calermal dovies s approacng
and oiputs a Gt Towal,

4. The wireles o supply appaeales as elaimed imelinm
2, vweherein, il s wooaess o cursen. el % messursd by e
sansing reso nator s Iiphoes tharca relereces veloe, thie sene g
resssnbordaterimines et the eslerna] device s nostapproac-
g wodd owlpuls 3 seoond Jovel

5. The wireless acmser supplv appazotus os clolmed ineloun
1, whercin the sensing reseeedor Te o ygoedity Faeler o0 valie
Lt 5 sTaaller tham o O valos of 1he bnnenn s resos s o

6. The wireless acmser supplv appazotus os clolmed ineloun
I, whorein e rnsndssiom @ vuil smises the seesiog el he
SO Fese e by e oo T e sinissasn resangt = fise
a predeteuniecd tune i a predeteraiced period,

T. A wirzless chalo_ne appaatus inelwled in o wirelasz
Comrging ryiten, e wirehess chanadmg samparaling ooonmasiew:

A TS MUSEI00 FEEonaTo:,

a transmission St that cagonates the transmissian resn-

rbor by wenerling comadnenc licld; arel
aransina rasabar that s reless by reesives enenoye by niawe-
netic regonance fram the ranamiszion resceanr aad
il whetlier o rescoate Qe lranEmcssion rebn:
Fasal vmd Elelanee hevaeen an ol devios e
canwed and the wieless charoing apparams,
i Tevel deteutor it Jdeteety o sl Lewe] ol e senslas
T MALOAT.

wherean e Lewel dateaior contmlz an ondfb I oparation of
Lhoe tansen i siun cirend! ascending w e delected signul
Ll

¥, Lhw wircless charsingr apparalos sy claroel iooclyim 7.
wlierein e sensing resenat celercines whelbe: e oeler-
rial device o be dlopoed e puosthioned st a ceads dis-
Lames: [om he worcless charging appardlus, and ool
v hwetluer to reseats the TN s Es b0 resenans s aceerdeg 1 a
result ol delerannativn.

WL wircless charsingr appdralos sy claroel o oclyim ¥,
whersin the sensing resonamar soscoatss the tronsoussion
ressnztor 1010 1 detemained tha oe esierna] decice w be
el 15 within Qe cenen o distance.

10, Lhewrirelsss charzine apparatos as slanmwed noclaim 7,
whepemn, fthe level of the sincal recercecl fihom the sensias
resasnbor s ogne 1 lesesr roaer than athres o hl el the level
dameemal prevers tlue trans nisgban osunater T esonat s
b tupnp off the oonsmission ciecut, aad, if the leve] of the
receivel sinal 15 Toweer thean e e resiueld Tevel, che Tevel
sletcetor cnuols the resomaiimg el e ramsnis som resanat-
b turming on the trnsmission secnit

I Thewireless chareing apparatig as slaimed In claim 7,
wherzin Lhe signallesel is o valrage level ors corrend level Lhan
1t deractad b the sensing resucator

12, Thewireless chareing apparatig as slaimed In claim 7,
wherzin the mansmission civenil lirther corprises 4 1Tans-
mazsh leeler,

whereln the transmizzion teader tores o mapnetic fieldthat

i woneetrried i reguersey by erciling the traasos-
'-iii'!-l'l Tl or,

1Y Thewireless chareing apparatig as slaimed In claim 7,
wlierein the external devioe ke charged compise: o nec-
130T TesoTH g

whrrein  sesendnes fnegquensy of e imansmission resors-

Lot 35 et Tood resouiioe [regquency ol Ge receplion
ronrlbr,

14, Thewireless chynmes ap pacil us ds clyimes] inclaimn 13,
wlierein the wwnsnissaoun resonitor iwad Qo reception resoeis-
Lol guality Laetor (0 ol o e ts bl snd thee seostag
resonalor B a0 walus ) is o,
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15 The winelesd chareimyrapparalos a2 eloimod melsm 13,
a e e vxcomnal dovice o b elaered changses e O valoe
ul Ui roception resuatar, wond the nosadssion Gocuil steps
the trams o ol enerpne o the el dawaes: o e chaned
L6 Acwireless chareing sysiem comprisioe:
utransiit ke e Tudiog & LRusands ST nesoaier, oL s-
S o el Tl reseneies e LRansmn 430 i snaar
e wroners Lo d nodnele Debl; and 3 sensing resons or
that wirelessly receives enerps by ropnets resonince
Irnre The s i reseabar sl contres s sehether
pesnnis: L ransmission resondwr based oo v disemee
betwesn ar externol devoaes to be chinresd and the teons
invilier el The sl meless charg i sestanmg i

U oreceiver inehsling o receplion mesonalar bl recoies
ererzy from the tronsmiss on rescoanr: and a reception
cirautthat cocverts the enarpy eeceived by the reception
FLHCTLHL T IR sl energys

a level detector that derscts o siznal level of the sensig
FEEDILITAL,

weliorein 1l Tevel duelec s contnals covanfs I epormtinng al”
the Ismsmizsiom cirenil aceonding o the defected imal
Jeve],

17 The wireless charping syvlecn as Claied el 16
whoream the reccver Tiether e prides: o charging cnit That
charzes: nzing the electric enery eonvertad by the recaption
virsuil.

IR The weiveless changing syaien ae clafmedl m clanre T
ahorem e sensun resorslor dolemines whether  dwe
rewelver 5 oesitions witlin a listies Ttz the uwnsmiller.
s cootrols whotlier wo resonate e weinsnns=aon resencior
deordme oA vesu L of delerminslicn,

1 The wireless charping syvlecn as claied el T8
whorean The senslng nesodor resonales e o ansson
redonulor 1L il is eteromned thal the nevaver s wilon dwe
chismanee from the s,

20 e werreloss clinping syt s claimed inclan: Te.
e, U e Leve] a0 b siemal soceived Do b sensmg
reaonatar s s al to or preatel thena threshalel Jeancl s Lol
dutector presents Ui Lrasniesion nesonalor o resonating,
byt eI e fransneission circuin, sond, 10 the "eeel n e
reveyad 3iznal 15 howrzn than s thoeshold Jeecl, the Lol
cletectar pundes the resonating of the tpnsmission resonanr
by Litr wing un the LRansim ssienn cinziil.

21 1w wirghesa charping syaten as <laoed moclam: 146,
wherein the sipnal lsval 150 valtnps level or a curerant lesse] thar
e deterasl b e sensine, nesonatie,

32, The wireless chonging syl as clafmol noclaie T4,
wherein the vansnutter further comprises a wansmisson
teedear;

wehoreim tha trmsmission feader fommy a maanelic Celd hat

15 concentkated or g frequency by excitian the teansmis-
Si0I regInaTAL

250 The wireless chonging syl as claimol noclaine T4,
s hoream @ resomanes egueney ol the Irmsnisanm emaor
15 equal o o pesananse trequensy of the reception 1esonator

24, Tlae wireless chaging syvalen oy Claimed in clidn: 146,
sa e U reception ecnil comnrals e reeeplion reamaor
oot o ceceive anerny troom the transimission resonator in the
vatse 1wl charging el e champi uwil is oecapleted,

25 The wireless changing sysiomn ae clatmel n clane TH,
e e pegsplion el conrals e reespliom Ksens o7
uol ke revelve enerpgy Jrone the Lansniasion resonais by
vl cogqualiy Tt 00 value ol e Lrnsaissaan nrao-
1T the sdEe nowhich charging of the chyraing gnil is
vompleted.

26 e wareless chagang syvstean as claioned 1 oclain: 16,
e the imrnsmss ion resors 120 angd Lo receplion resoni-

u
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