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FIG. 2
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FIG. 3
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FIG. 5
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1
POWER RECFETVTNG APPARATES AND
WIELLLSS MAWYER TRANSCEIVING
SYS11EM

CROBS-ETRRENC T T AL
AL LA LI

Lhuz applicatian ¢lauris sty frocmn Korsan Patert Appli-
atllorn o T-2010-002 7874, flled In e Somesn Lol leeoal
Proporty CHhoe Mar, 20 20000 Qe diadozune ol which as
Lcorporated] herelo b cetarence ity entirety.

Bl K OELILN D

1.Li=ld

Apparatses amld methesls consistem with exemmlay
canhadimats el o poser noeetving apparalas and oece-
Luss PowCT ITHLSCCIVIIE SYSIciL sl more purhcularly, 1o o
Prwer receieing apparatius wlnel cay see aower ens-
rudssion Sllcieoey by adjustioe wapeduces gencrls] by oo
pardslie cduenee g eeilier cimeuil whisl opozalcs |l
bigh frequency axd a wicless power transcclving vt
Lluesroes].

1, Deseription of the Kol i) sl

wita the developacar of intormearion aod wlecomeanwca-
oo e hirwdeswe, vare s mebie clectnoone poodoe s aee bty
intraedncanl, med e e nommber ol measkale electrme gooads
that o ascr 18 carrviog arovoel 13 also noreazing,

Sinee masw of these mobile elecrranic peodners specate
wilh o berdery, womethead bor chargierg the nnbile clecionic
produets Ls being, developed, Pawicvlars, wircloss powe:
transrnizsan techinala gy may prosads poaer sapply wathent
nsing, e eleetne wins by using clecirmnegnetic ressnece.

Talely, it hecame prasihle o skesior o resanatee hoviag
s of efficiancy fir elect oma znet iz seqnnancs, o the =f-
cieney ul ot sall e ng e, sleprossind overall ciT-
cionay vl wireloss powear ram<ce'ving appersne.

Spesticalke o full wave rectifisr 1z need m restife wire-
lessly uansmited pewre: In the related alt wileless pose:;
teamarni om melhes L Howower, incomdor ke elos irma-
ol resemAnse, A e renil 2 wenld b operated imos KTH g
[ omeeer, 1t 35 diftonlt o realize ok transmizsien efficieocy
in the related ar rzelilizr eiveuil.

Wlome: specifics e, o nelaed sl meatifer o perlorms
rectificaticn usicn adicde. 1 lowever, when the dinde operate:
ar i fovguiemey, 3s impredunce inoreasas doue o wpaceedic
anmiponent. such s, for ceampla, warasitie ndueee. Ao
resull, leh Goguaney A mmpol vollige 5 o necalied poop-

ey wlaich Teads o Tess wod conssguenndy, we degrodation ol

allivivaey in e wArsless posaar Iemseaivines apprming

I actdnion, 108 loacl socuwerted 19 ce aulpol of 8 ree il
wircuil chumges oo awsetwann Toad feaadudan Toud. te
inpulaee charges lue oo perws e conpenaet and e
Lo, Fracd s e Beale of reenfed volgae # Lo changes, 1o
particular, since rectifisd woltipe creas=s when a load
slerreerses 30 1T resensnce metwel 1 baren ol a 130710
SOVETLCT ImeTeses B lue DOV LMD conrverler Ls connee e Lo
the baclent of'arectified cieevit, deteriorating efficiency even
luriler,

Accordinele w rechlior Gronil wl-ach Tupreees elficieney
of 2 wireless pomer transcelving apparats and cutpuoss pect)
fied et v ltone eonsistentls even with changes in o lmacl 2
el

SUANARY

Fxvonplary embuodinents address al Teast e aboese poola-
Lems andfor dissdvanlymes amd other dhsaowvaolames nol

£l

ar

Al

2

reseribed sl Advo, an oxenmplaing ambodimaent is ol
reguiretl o ereorenrne the cisabeantages dessn bed abesec, and
un axemplary ernhodimen! may ool overcome any ol e
prvshlome sleseribed alyec,

Sreinplury enthesliments proaciche o s reeeving -
s wlich sy enhanee poweer e vission eiliciency by
uddjnslingg impuedames generaled by o por le e cnee g
rectilier circud! wloch operate o ITngh Freguieney and sow -
T prswer Transceiving systony using e s

Troinplury embishimenis ol peseidde o opoessd - meoeiving
upparatus which meintalae vonper soltige o revtilier cineuil
e e Tk 1 Josd and srseinelies prosseer Uiy
sl horand

Avzonrding e an asaect ofon exenplary embodiment. there
It provided dwireless poeer triosceiving syestean unsluding i
prwer transnniiey appandus wlngl converls poser it o
resonance wave and transnlts the resonance wave and o
poreer pecelvinn apparams which eecelves the Transtitied
resurnice wares awd couserts Ui resonancy wave e |60
poeverusinn o para llel pesonant rectifier ¢ ronit thar s iesed-
anee matehed wich ipadance nensrated i the (ower receiv-
e apparams by parasite companents at a frequercy o the
LEI0ULALNGCE TUAYS,

Lhe peawer recering asparptus mew elals o reception
Fesonilor el el eseives W sl e sesonaees wave ynd
4 pomdllel resomscl recllor arcull whch eomacns e
receed JeEnanes weve Lt D power and Is Lo pedanes
rmalched ity impedimes genaratocd n e posaar recensang
UPPAAITE by Parasl b e P s Al E Treguensy ol [l meso-
TIATICRS S v,

The parullol resamant neetilicr @reoil nay molode @ D
chiode in which xn anade = commeslol woone end al e
rerapllon esoma Lok A o Lo 1 ocuterted oW sl autpol
viale, o seaans] disle noehich o cthode i cismectad oy oo
v el The vecoeplior wesemabrandan sl is conmesisd i o
weeond il nocde @ el cupacilive clemel one ond of
wehicTias connecied e Cwsather ool he receplion resenaaor
und the pther cud el which 35 cennevled w the lissd anrpuo
runle, und 8 secand eapaeifve clenenl one ond ol wlich i
vontectsd fes the otlier coad el e recopticn nesoatee gl e
nther crd ol wlich 38 commocts] o U sesencd emput e,

Lhe powrer eeciving apparaims mav fiutwr melnds a
smnoothing ciont whicl iz connected re the fiver cutpus aocle
aned the secrned oo Lot mesle in para e’

The perwer reccvimd appralng muy lurlher imclude un
adjustion nwie wlich adjues capac mance of the drst capacithe
elemeant and the secand capacitive slament o that spacitic
impedomee o he perseer receiviog wppardtis s asljosied
avenrding to a load cornscted to the fivsr cutpar acc e aal the
secord output node in parallel.

The copacitive clemant mey Fe al leas! eme ol capacitern,
# wariahle capacilr wnd a8 ocireml mowich o plumling of
savlable capacitors and switch elements In s2cles are con-
ey ted i pacallel,

The posear Teansrlng apparalus may eloce @ power
vt whish provides power and o tragsnission pescnar
whiclicormee s Uie prosided puorver L @ resl o vires wid
Lramamnils e nesomanee wave kb pewer roceivingg apraea-
[RIE]

Acoording b in aspect el wmther e npliors erulodimeat.
there 1 provided o posser revetetng appecatos elading o
Fecgplied s ot whieh neeess 3 IESnnEmes: Wiy |THns-
wilted reri ot sade, o paredle] redount rectilles dncuil which
voreerts The nocenteed resenaees waee Lol 1307 peseer oud 15
mpscdanee: s clwsd ol mpalsoes gemeraied o the poweer
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3
ey gt ApEHTE s by prrnsilic compoments s Regnoney ol
e resorgnoe save, ol g ol unit s hich smsmnes the
reclilicd TR poweer,

Thue prvallal resomant reciler cirenil may Snehcls o T
slivades a0 which ane woade = conpacus] e e eeld ol the
TegCp LG =i 2 anil anihadlia is cammsee lad win s Aulpul
remde, o s diode e wlie o vanlonde 15 connectad wy one
aotl anMhe nesceptien reso s s an ansde 15 conmesied Loy
s 2ula roce, o s cwnaciues coement v end of
which 13 connected 1o the other end of the reception resonoto:
contl e el el wlneh 34 canneenst us the lind aotpn
ristlee, comd wosocord copecilive clemenl oo el ol echict 3s
connested wo the other enclof the reception resonnter ond the
erbier encl ool wlhvich is crmeeeied ks e seeend oaipot viede.

The perswr reoeiving sppariis sy orhes inclnde
smpotum cieuitwhich s coanected w the fiest output code
aad the secoac catpur node e pacallel.

The pesswr receiving apperatos ey Torther inclode an
adpusting i which adjos s s pacitamaeoNhe Dmelcapacilve
elament and the second eapacitive alement o that apecitic
impuslne el dw mewoer rorciving apparcios 5 acdjrsied
avcesling by Lead ol the load omin

L he capacitive elemect mav b at least one of & capacitar,
o wiciable capacilor a:d a cireadl Zoowhich o pluralie ul’
varinhle cumac o and ealeh clemens v senies are oon-
el 1o parallal,

The welieless poasey reoeivin apparitics i be w lews Loy
ol g remete seninnller and ATY glasses wehch cnvmmicale
wilh 4 display appuratus wirlessly,

Bl DESCREIPLIC Q00T DI AR TN

Thus abowe sl ather aspesk will he mse apparenl vy
deeczihing cermam axemplary embedicnents with pefelence ti
the scrompanng i, oo hicle

FTCE 0 iw w vioms illosieaing o wrireless posar Immseciviog
sVETEIN accord ho Ta al exeraplary embadiment,

I'ler 2 is ablock diagrany Mestrating a detailed contipuea-
tiom al the peser Irmsniling apparadog o FTGL 1

FIC 3 s bleek cdiagean illesnenting a detailed eondpoes-
Tion ot the power receivin appoams T UK 1.

FT0e 4 e e Liliagram ol wiveloss poser I rmseciv g
Fyalem neant g oo am awern iy erhoddinmenl;

I'lir. §is an equivalent cirenit of o Clode operatineg at ki
Teequewy;

FIC Goiwes edeni disgnm ala powor isssivang apnaming
relleoiingr s eoqunaa ent civcuit of o dizde durier ball -
gurney ul' A poveer;

FIG T 3 her cqodwnlenn civenr ol Hhe eivenin diapram ol
ElG 6y

TICL & s o voltene padn curve ol a power roceiv e appa-
rabux geerlivg o an exemplay enthasliments,

FIG 915 a viea Huswaming velagms feetiled sccondinge o
frequency of o power recaiv g apparots accerchng to an
exaimplary vnhaciraent; und

FIG 1005 acwouil disgeram of @ power recciving apparan
aceording o another exemplory embod roent

RIETAITL D DRSO IO O R R ARY
RMWBODTWREMTS

Crerain sneuralary erebodinents are described o preies
diten] el e tle relevemes b the socecapeanying, droveings.

I 1 Gl ime ceseriplion, |ike s e rederene e nomer-
atls e usend Jor the ke elercents, even Ly dillerent draveings.
Mo retlers deduned o the descraptien, soele us detnlod co-
slvusatizn oo vloments, aoe prosidod W ddEiE0in s compre-

£l

an

Al

4
siviy mmderslardicgr ol exemplany ambodineeal:, Tovever,
vicmplony smhbadimenls can be pracudsed wichoo o se e
vilically Coetined ratiers, Alse, weell-lanewen Limstions or con-
s lion s ave rol doeseribad e rsil gimae they weonld oheoiee
the Fpphen don with wroweessany deawil,

KT s w blowk dizpon s tadiag oo wicelese puver
LRt At sysLene socorling o g examplnny cnlaadinant.

AClaTingg o FIG 1, W wrclesy pondseT (THLca v il s 1T
1kl jncludes a power wonsnutting apparatus 100 and o
Pvser et i ceaqere s 200 The poser s ng eopn-
ralus 10 pgy e lode a display appamaios, sach i o cevson
Or anelectron Jkare, and the powrel recer e apparats 2010
e T neluele o reeaede devices sucl as 307 glaxses 200-1 ¢
e e mller 200-2 or co apparatns which poelonms
wireles: conunurueation,

| he posser ranzmitting appacatas NN may ooovert pover
Ao resinzane v el Lens il D resomanee s, Tl
cleta_ led confipuration ond opesation of the power tonsnur
Tinz apparans 1 iz dezeribed indetail below ®ith reterence
L TTCL X

When hecatad e vicinly o The peaver Tramsmiiniimg
apparatug 1000 the power rexerving apparomos 2000 moy
recelve poeer wirelessly vig (e wonerilsd resimney wive,
Theiletai les Lo Tigovation and operat ion a U he peseer oo
g apparanis M s degee bed in detall aelew with reterence
w l¥ICE 3

T the exemplary crbediment o "FRE 1. Lhe poseer toccin-
1N uPpaTa s 244) operdlizs o s vieily of e poweT |rEns-
cilting wpparatus T When the puosvver receiyv e appsaiios
200 werily e bantory 1 Tocated 0 the vicinay ol e poswer
Iramaml g sppdralus TN w posesr ool Sppardius
2000 iy wharze (e Balery usioee e poosvided resunance
weonedt aud eperade pereeely wsing Qe poseer chinrped o e
bllery, For cxample, (b power snsmilling appazalcs 100
o palfior o wingess conummoeaticn =il the poer s e
g apparaics ML ATueradvely, the posees leoosrud g
dpparaine T00 s also be wealiosd s 5 povect oradls achich
proTic e ondy awmner b the povecr eaciving appatatas 200,

SR 20w block diapezin Mostcadiog o detaled con g -
Liernes " thie ool transniang appaming 100l TTEL 1

Actirrmge to PG 2, the posrsr Tanintine appacats 1040
% inclnde o power it LLO, a2 transtu ssion cesocator 1210,
acdotec i 1300 and w conirnller 140

Lhee poer nnit 110 proe s pomsg: 10 Soa et o the
poever T nuTHeD apparatus 100 vncler te sourmol of the
condreller 140 which s deserbod e detl heliwe, Spowin-
cally, Tha peseor nmil 1140 may reociva porseer provilal cxwe-
nallw 1o the porver teansmuing appacotus 1000 coert the
e pasar inte the voltaps Torthe companents ot'the povwer
tramsmitling apparubie T, and provide the convertad psrer
w he compensnts,

The tranamissing resnaater L2 courverts the prowided
P e o resemance wove and lmnsmil Lhe esomoames
e o Lhe power recsiving apparalos M0 " he esomames
wawe NAT e an electinnie wave having a selected resonan
Irequerey. Lor esainple, the resecant reguency aay raoge
lrvwm | W 1o 10 WAH.

specifically, the transnission resonator 120 15 a resonance
vircull willy a selecied esomul Inegquency wid LocTudes an
nduetanee (T und o sapacilanee (7 The ramanssine neso-
il 1240 i3 oclreanes] by ths posaser provided (o hs: power
uiil TN, ad noee generile o cestowinos ware haviuy o
selocted ol Tegquency sucly et s receplion resenaror
Il L puwelT reeelving FppaTains 200 may Sens s -
vitnee, The revepilion resaustor 210wy revedve power wioe-
lesely wic le resonaoce weee gencratold by the receplion
resoalor 120,
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The deleetor 130 dedeels sechedber The ponser roeeivior
crnprtus 200 15 hocatsh witlan o proslenening o s, Spe-
cilically, the delecler T30 may detee) whelhar Tha pose-
reecivie waparaine N ek wihin g prsloiermined ares
nsing e reless conrrninacaion, such s ek Iroguenes (=15
comrrnmeatin s Tilnewoodbe e adetasiion senseer, sich g o
wolr camam,

1T sereller T gee contnal the ooncpoacnts ol tae
merwer nsncang upparaies L0 Specifically, Al i s
aletocs] it The power recciving apparius 200035 [rcaied
witliinna predeermined sova ol he puower Liusilling, appa-
retuz 100, Coc ventreller B0 ey cootro] e posesr wron 1740
ol e Lransimssiesn restnater T2 weimsrale # res
wave having a selected resonant trequency.

Irthe ememyprlary suwabodiment, ke centnoller 140wy -
el resenaese weres only wlicn T pusear receteing appo-
ramis TN cequests powel Teanstiszion. Specitically. even
thouah the power cecelving apparams 2 iz located within a
predeterained iren, e coatroller 140y conlno] e poses
uar LI% apd the fransmission resonator 120 o pereste a
FELSNANCS WiINe Oy wlten The poaval rece i e apparats 20
revjuests puoswer rucsiissiuc Toongdr the detecior 130,

FT56 3 15 bheck disgram allesiraling a detailed eon U gira-
tion ot the posser receiving appoamis 200 aF L Icr 1.

Belerring o FIS 3 e power evelvioy appivatos 200
may mnelule @ recepion raesematr 20 g para’ ke rewomen
rec il com il 220, & smoolhinge civemt 2340, 2 Losd o 240,
atznd i addjusting unit 25

1T veseptiom acsonetor 2 asocives O sesenins e
Wrdmaniltes] v am extarnsl souncs Spoeelicully, he neeep-
Livn resentor 210 iy reveive e peneiled resupnoe vicee
Tecsrn e poveeer leunsmarliing cppacatas 0 ool peoceeziie A0
praweT

Lhe pazalel resonnt cectificr cienit 220 may rectif AL
porwer peovnated by the receplion resonaior THE e 1
poweer Speciledlly, the pacallel nesoeml el smcuil 2240
may melnds ™o seriei-eonngensd diodes 2210 2220 sl meea
sories-connesisd capacitve clewneads 733 234 e Locmal
ca TT brslue. Thae dlatai ] circnit stroctore 14 escrhes] el ime
witl reforenos to 210 4,

Capocimive vales of the sopacitive alemsanrs 223, 224 of
the ey allel esonnt rec e civuin 2290 ney he selecaslne
admmed t2 repuate mpecdanes e the power selving appa-
ramus 200, Specitically, the capacitive elemenss 223, 224 may
brored selecb] capactanee valies so that the inpalance gen-
arulad by parasiine ndiclance o lihe disles 221, 222 doriag
Ligh frequency operimien mav be remorved, Lo this case, the
capacitive elaents 123, 224 may have capacitaoce values:
which arz impedimeemulehed will the nrpedance generaizd
i the poweer recerving appacatas 200 by parasitic inductonee
The capacitive elemants 213, 224 mavy jochids, for sxample,
acapcilor, a varinble copacitos o cirenit i which variahle
wupasiloy cuch commestod in parsllel s seach elenen), oe
connected In secles. or a circuit. inwhich variable capaciar:
s seriei-amneslend wa swllch elewent, e conaeslsd 1o
(rarullel.

The smoething circait 2300 may simooch powar JecTitied v
e parelle]l seseniml revtilier il 2200 Spevilivally, the
smesal mng el 230 may he commaee led m v Tel ol
el ol 1 paral el resonsnl eeuler cirenil 220 sl smecLh
Lo vatpu puveer ol e pandle] resonant rectilier vircuit 220

1T Townd wrat 280 consuees rectl e 107 poseer, Specili-
itlly, b Joad nmi 240 reecives posorwhizh b comaered o
13 pueer By e purallel rescnint rectiler cirvuit 2200 gad
sirsolavd by the sinellying ciecoit 230 aod porlonns te
Tums fom ef the povser oevivine fppomatos 200, 1 L excen-

£l

an

Al

f
plany embeslirnenl, tha lasd imin 2400mans ineliacde the Ballany,
we e mic b rechumed osiowe the rectified TR e

The adjustin it 256 may maintain Tha ouipit vallage ol
the: sl e Fresamant reer Noer cirenil 220eor s sienlly Speeiii-
cal Ty T adfos i unis 250 mensunes e Tocklamant nl e
TosteLendt Zal oL ot s che catpit v ot Cwe et aond
szcond oulpul nedes 2600 2700 e poralle ] resommi wolifier
vircudl 200 by awdjueting copactance vadoes o Qo copaatiae
clonents 23 224 acearching o the niewsmmed Toasd anmsunt.
The cetlod aperatsen of he wdjnstiogg inis 280095 deseribed
Lelons wit relerees o 19240 TN

KOs avireo i dagsran ol v los s povesr Lrinsecelving,
sedlorm scoonding e we exenmlane cinbislbinen.

Aeterrin o IR 4, the posree T2ansmumilp appacaties 1o
Includes e poewer uait THO wnd the winsinissdon resengaor
120, arud anre sonarule 4 nesonGe wae o LRl poser
wirelessly. Lhe demaied opecat.on ot the power trazsimtting
appararng 1000 s descrilbad above with 1e7erence 0 4. 2.

The pueeer revelving apparatis 2000l 172G 4 Includes e
recepricn resonator 200, the parallel resonan rect.fe: cuir
220 the smonthico cirsut 2300 2nd the leac vait 2440,

The reveptivcn resonaior 2T reoeives O CRSULLLINE wilve
wcncrales] by the transmission rosonalonr T2 unid wonera os
AL power coreesponding o the lecerved reaonanse wava,

The somnching cincuit 230 ovclwles o copacitive sleinson
connesisd b Drtanlpon e 260 wed a seoomd oupal noede
7 parglle. god mey smeclh e peciied poveer af U
pivallel ceseount rectilier cizsuil 220

The parallel vesowa, rectiler ot 2200 noceives: AL
pomeer setaeTaled By Lhe reccived fegocsmes s [mom e
recepion restater 200, and rectilies Tie rereived AC puwer
b DO poseeer, Speciliculle, e pearallel resoicnr, ancialier
cireual 220 neludes lwo sencs-gonneelal disdey 221, 223
awl 70 sore-connested sapacitive clonients 223, 224,

The anode o e el diesde 221 9z coowested wooa Dt
wermumal 272 ol (e reecpuon resomalor 210, and the cathode
J& eomtegtec to the first ourpot noce 2600 Inthiz casc, the st
vt nesdi 2l 3 wonode schich owputs e rectilied posser
st bach e cathecde o bz lest Gocde 227 35 cannectsl
the first capacitive cloment 223

Lhe apade of the secoad diode 232 iz connested to the
sevurd onept mosde 270000 e canTrade o Lhe seeeeslilimde
222 I3 eoueetedl fo the first werinal 272 of T reooption
rescuator 2100 i tlus cose, the second output wode 270015 a
nnile wiich eonputs the reci fisd poser o o swl-ich e
anocde ol Lhe secomd disle 228 15 conmecied e e seeomd
capacitree element 224,

The first capacitive elamant 223 18 connected w0 a seonndl
Lerminal 274 el The receplion resonabor 210, wnd 1o e (imaL
o put node 260, Specitical lv, the first cepaciuve sement 223
mav include a capacitor. 1o the execaplacy embodiment. o
plural e ol cpacilors, wach eomneclad in [serias by a ewilch
vlament many b commectedlin parallel 2 cimencLas i Tustraed
i IFIcE I,

The seound cupaitive elancal 224 35 coonected o
woeond kermimal 279 ol Lhe vecephion resanator ET0 and 1 e
secor] outaur node 2700 Specitics]ly, the 2econd capacitive
eletient 224 reiee include o capavitor.,

Acdiode “wa cmeni L elowenl e hich eloses or o pens depoend-
g ona Lhe ol et oo e Qosehendd, sl oy ransmil cloeric
virrent weithoul powes wasle 1 the solluge ol bolh ends
ooty o preditertred valoe, o ey cnd rsosoisstoe 0
Lhe vollgese: o bol ends s baloa: U prodetcrmawsd valus

SLewever, the aclus, Jivde has o pirasiie juductance,
Pl copaeitance. awl o parasiae resistooce, wd such
chode oy e medeled ss lusisied ink G S
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Speenlieally. the rodedina diocle imelneles s paragine indiee-
e 11, o prrsitie resisioe T3 o parsiie capacier 13, unl o
slesired dienle 14, Tepically, para<ilic compemenls hove vory
small values, and thew sueh masasine comporenls may e
alisragindsd whon o cinoul aperates at T lregoeney, 1lies-
e the iinpadance ey parcsine indnctance mnd s paosiac
capacilanee cloges secoding by opemlion egaencye, omd
e har tnpadanee valoues e B then ke cousicezdion
wlien the circnit rpoerates oL Tigh Fregoency. InoperticoTar,
since the el e a e inthe prweer ot i apmaratss 200
rectilies AL power oo rge ol 1TF L Uegquencios s
dereabed above, e trupedarce peocrated by o paceTa
inductee e the diocde may be renaoeesd.

According woun eaemplany sinbishnen inoerles o
rerurve the impedance sensratad by she parasine nductonee,
the impedance of the power rece v ing apparats 00 may be
andjusbsl nsing he cupacilive elomenms 2230 224 witli the
selerted capacitonce volues,

Lhe cetalled aparatizn ot acusting the inpedance of the
Toesr Lol g coamare s M0 nsinw the capacilive clenents
2232 e clesortaed helow wAlh relerenee i FTOS & o &

Jler & 15 a corenis diancam of 2 posser 1eeer Ing appacati?
reflectiog ao syuivalent viecwit vl o disde doriog Tedl” Tee-

ireney el AC powsar Spoeileally, iU the A7 possaer gonenalad |

k% the recepticn resonaror 210 Eoz a paase ranpine Teom 0

eupee 0 L8 depeees, unly o parisoic idostance |, alleos
a civeuts in the meslelimg divde Tor he el digde 220 [
dagired dile 14 closes®, A parasilie duelanae L., aml o
pariedlic cepin itance £ sl o ciroait e oudel o
divde feor oz s daode 222 (o deaned diode T4 epeus). o
ElG 6 Uy moprosonts capacilanes 20 e Orsl capacile
elewent 233, O, represents cupaciacce ol b secod
wupasihive clema 334, ) reprosents cupaatanoce ol e
smralng arcuil 23, aod B represenls wesislynes ol e
Leand 12t 240, Since the seale of reststawos of o resistor docs
resbsliepie acconding e Treguency, o parstlic neaorts ol
ilhisirawes] i TTO . A,

Yarkons mdnerars and capaciters of FIG, 6 nay be nopre-
sonted by anceapuivalent vireot Mostraded o FIG T Spoesl-
cally, iriwctar T13% nopresents circnil parasioe inducian
Lr—Lr +Lp,, 8 capocitol 718 ropeesenrs the pacalls) resonsut
rectifier civemit capperance L, O 4000 +0 L 0 resistor
T roproscns the kel resisiemee B ancd oo vnlie desvice
T reprzaents the A voltage ¥ o=% o simimL.

Aratio of the output voltape walus %, of Ta2 aarallsl
resosnanl roctlier circudt 2200 e the &C veliawe value ¥,
enuerated Fy e rccepion resemator 210 may e coleulazd
usinp the equivaleatcwenitof . 1=, 7 accowcns to Leuaticon 1;

1 Tipazzm 1]

A

" \.'I T PR =t _E:I_II R |

I her e cge whoe, g, reprasents e resor st Fnegneney
ol theeguivilont concud. tosieaicd m kLG, 3, wp =100 00 A,
0 R nTL A and

LG 8 lusicates o voligre sy curve a8 poseT reesivig
atppritratus aceirding wean exenplary eainbodinuenl, bused on
Figortion 1M -ams reproscats aorlio ol Lnogueerey ol e AL
vl W aemerinl b (e meecplon fosonadler 200 12 e

o

an

Al

5

rennaml regnenay o, V= s repren s a wadio ol e sopol
i e walue ¥ el he paral el resonant e ine s enie 2210
Lo Tha AC voltuge ¥ gorealed by the neceplion resmaanr
Al

Fuliermng VIO E, the mesimune gain iy beontaines]
Ll respnand gy g, ol The posser recat v ng, apparating
20 iy the some nx The megqueney o el e A0 vellage W
venerated by e ceveatien nesoeter U0 L addition, e
PLIPUL Eein curee vaaes deconling Looan inpeslanee mias
wehich i a O Tactor o heend, Thet 34, o e resi<tor verss o
vesuni k. As shoewn abve Ty Tuguedion 1, Q- lacter wl
cesoreml Lk cod e resonand Theguoeney e ol e posser
roect i g anpariu s ey he mljusted by wljusting e capaoi-
tince vilues nl T copacilive olemenis 285, 224 and e o
PCREE PRIV ILE AR paLi s rew be implemerted b ad)asting
the eapacitance walnes ot the capacitive elaments 213, 214
sccnrling i the nogmire nente ol o systenn Spaciiic b, 15
SYITRITL CeUILES A a1 Wlic is not sensitve to tae chones of
load. area | orarea 2 2000 in FICE 8 may be ased. [Farea |
T nsiecd, wirllewe Trigher than the poak ol he oeeived vollages
may ke ehiained 75 anse X is owed, ko coliage nwy be
nbrainsd.

ST view Mustoatiog villepe rectied ivoorin e
lregenay ol o pewer rece ving spoaralae acconding L un
exemplar etbodimeant. Specitically. LG 9 shows: data
ubtaiced Ty epplyving valoes in Talle Lo the oueer eoeleing
anparatne luslraled in FTr J.

TATTT. |
A Sasguoey, 1 bl le= L0 L
vicnarTod AL volmans, Y 1o
e e indietanee 0,0 i ol
Lt Sl aF

Whoen the ahonee valves aee wsed, e cesonanl Frogue ey
ol Lhe pogreT meooang apparalus TOW meay be dppmoxinalely
13 B Hz vl the froguenes weaf AC power pancratecd byt
recptien resenator PN sy be e the cmpe o 1 M La- L
WITe, Thatis aren Din TR B s sl Belerning u TTOL L 1w
froquenes wood A0 poecr las a high ontpat valme 2o that the
frequeney o of AL ponver maw be the sare as the resonanm
Irenency iz, ol e pesser eeeivine appariius T

S L0 s a i dlagran of 3 o er rene e LI A paratis
acenrd ing o auctaer ewsmplars apbochmerns,

Cisnpaning TR with TTOL DL cach capaciiiee eleinent
2%, 234 moudes o pluraliy ol capacivms and a pharality of
switch elements The capaerive elemsnts 223, 224 mow hive
ditterent capacitonea alies: aconading to the coanection wate
vl a praralive ol swilch clements, ™n U exemplary cmbndi-
ment of Flir 1, each capacitive elament 223, 224 ncludss
toaLe ca oo s aonnected e pacallel to one another and 2ach
commesls] hoow comresponding <wilch elarenn in seric, ol
thiz 13 only wn cxample. A ecapzeilve clomen! may also
includke more ar tewar capacitors connected I series 1o one
inriher and eacly vonnesied 1 e vorrepuading swich ele-
rcnl an o lel.

Az desceibed above, the capacitive elenencs 22X 223 oy
Liivve varivus cipacilaove values, and thus Qe adiustiong woi
X80 ey udjusl ke eapaciimee valees ol The capaciive ofe-
menls 223, 224 aecordling o the loac g ol the adjasinge
il 2340 o inaintain e outpud wolticze ol'o purdlel rescnant
ceclilier cirend conststent, Spocilinz I, on descroed ahoee,
Lhe: wapedunes: value moey vary aeeording W e cooacilanee
viliues ol e vapacitive elemzule 223, 224, iod thus e
st uotl 250y hoeep e eutp veltage ol the paralle]
resonyml Teelldor cieun 220 oonsisen. by adiusinge gw
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aapamilamee waline. The eopaen ance wlne meay e sdjosded, s
Tor awamnple, by openinge and closme selee i swilches

TToercelore, wween vl o Toud chargies, the poveer recoiviog
raparatns W ey mainban o onipan vl waloe Sy
COMmEE s mpedanee, deoondingr oodn cxemp iy cmlboidi-
riiL.

Tl o nesgoang esemplary el maenis and s cges e
mwercly vremplany amd ane o 1 e eons e fe hmdodne, The
present teachiae can be readils applied to cther trpes of
cenpariuses, Alw, the desenpiun al the exenplane cinbsadi-
mwenls 18 ioemaesl f be: il e, and mal ke Ll e seope
of the claims, and mowy alternotrees, modificotions, aal
vl A s weil ] he apper ot us Lwese =leilled in the o,

Whial 15 clairnes] 14

1, A wireless power transcelving, svetant, cormpris g

O powee rananuriinn apanratas wiueh convelts poaver into
SR e e LR s U resencnes wines: ol

a powep pecelving apaaratas which receses the trensnmted
PESONANTe WA, and cormerms the resnnaaee weva into
T prems isr, whi i Th s L FocLvind S Lig cisn-
(i a parallel vesomant weelifier eirend thal = mped-
aace mateked wich impedance oenarsted in the posee:
reveivinn apperilis by parasivc compueents oo Ioe-
\.lIIC'I'II'_':.' I'll. LhU TS T O WYL

wherein “he palallel rescnaot rectitier cLcILt comprises:
a Dirst diede inowlich wn anede 3 conneced we o st

terminal of the receplion resonstor and o cathoces 13
corecied 1 a4 sl oulpul meche;

a sl diesde o owlichs & catliesds s eonmnested ke e
Cirzt el el the coveption nesouader and an acede
it murie led lod soond eolpul madks,

o lirst vapacitive elemnent whivly is vonnesied W seeocnd
enntnal ol e rocepiiee resanztos wnd oo 1ost
aulpul ey ad

a seeond copaciive clemenr whish s coonested to the
sz termmtad ol o ceveption resonator aod e te
genzercl oulpul meocks:

whers o the firstdicde and the second diads pomerste the
pawmtic coonponents b e Fregueocy ol e neso-
(R RTESE TR |

i pacienes values of the st capacitive clemsct and the
secorcl capacitrre elemant ape spacified To connter the
irnpslenoe weneried in e preser receiving appar-
s b ths parasithe SO sts,

1, The wire szs power franscering svstem o3 clamed in
Claim 1, wheredn e possar receiving apperaing Dorler -
prrizas o necopliom resomoor which receives the mosmitizd
resonance wave, ad

whereln the pacalle]l resonan: cectifie: cretit cameats the
receives] resminl woe ke T possar,

X, The wire ezs power transcering svstem o3 clamed in
claim L, wherelin the powrer recerving apparts tucther com-
[riins:

a s bmg eirenil which s conmec sl in parallel 1o the

firgt output node and the second outpuat neds.

4. The wircless posver Transoedving svilemn as clained in
elair 3, whoerein the posar reeeiving appanalng [urher con-
priees!

i sdjustdng uidl which odjwsts cupavilaove values ol the
Ml capacive element wnd The second capacilive ele-
el se 1 e inpeedaniog of e posesl eIy A prs-
ratus 15 idjusted iwcvonling ke o Towd ol o Tead anil vou-
reectod e rerallel o Qee e oot oode aod Qo secod
aulpul ook,

E The wircless posver Transoedving svilein as clained in

Clain Lowloerein vacle el Cae (el capacitree elemeet and g
sl sapacilive clomwenl compszs a1 lesl 2 ol s copae-

o

an

o

Al

1
1o variable mnpact o and g cirandt e which g phaealing of
warsible copociiom, cach 2l which conmeoed 11 20008 e o
vorresponding seitell elewnent, ure conoeted in porallel
i Anesl o

G The wircloss poacT racsociving syvsem g5 clumed m
Cladne Iwelaenoic i puomseir Lzt Ulings appurlos cmpises:

oot L w vl priseiiles posseer;
IRimslnison sonar which somverts e proviced
power nte the 1emwnange wove and tionsmits the e
el witve s 1T possar messtie i appariis.

A puacT Teciving appumins compriding

regeption resoaaror which pecelves o rescuance wone
Lretsaribes] Treirn sn wsdanal sonnee:

pard el mesevanl rechitioe cincl wlach voeerts 1w
recexed resnnnnce wave o D pover ond 15 o aed
nee matched with unpedance wenecatec. In the power
Mo i LPPH RNy TRE R conpenenls wl g e
iuency of thes resorane wove: aad

a lead naut which eonswnes the |0 ponsar,

welierein e paralTel mesmnan ree Ber cinenil smps sues:
lirs1 diocde in whics an ancds b5 commecal woa N
Ternunal of the reception resonatar and a eathodls is
sunested 1 gl owlput znde:

weconrd clioddes inowhich o cathecle = anneeied o ihe
Arat tarminsl of the reseprinn jeannatoe 2o an anoce
o cunested e a seuood uutpot els.

# Nirel cepaciive clemenbwhich 1 commec kal s seeond
cmmnal ol the reeeplion resors.or god o e s
ek seede; wnd

s wotd capacittee dlemcot whach e comuecied v e
soacnno! 1eanamal of L rosep e resonator and Te g
secud eupul node. and

wehorean the st dioce and e second dusbe penerane e
pPurdsiie compaiE d (e begoency of the moeso-
LANGS Fve, aud

vapaciive velocs ol Que st capocitave cleraeot ad e

sevod eapaellg vlemenl ane specilicd o cowaler L

Jmpsclanes mensrater W the pa®asr SCriving afparats:

Ty Ul parcsaie cosnponsete.

B The praver recoiving appara s clinwst o claam 7.
firrhey com prising,

a staocthine cccwt which 15 connectec 1 parallel to the

lirst ool iende sl e seceosd aopun e,

Y The pomtar rescivOLg appalamiz as <lainwed o claim 7,
further com prising:

st unat wlich acjusts capacitanes valnes nl il

livsl copreitive clanent anid the secomd copacitne ofe-

ment sothat the impedance of the povwer receivinp aapa-
rati: is adjusted ocenediae 1A load ot the Ioad unir.

[ The peswer recoiving apparatns as claimed inclain?,
wherein eazh of the firer capacitive eemenr and the secomd
capacitie elamant conprizes at lesst one of o caxacinor o
vartalle copacitom and a cirenil inwhich a phimalily of vas-
whle capucilors, cnch ol which corrwecied 0 seres b coee-
spandiop switeh element, are congectad In pazallel o one
iumatlier,

11. The puswer vecoivimg apparklos @s clamod in elaim 7
wherein the wireless puwer FECeiving appracas corprises av
least wne ol wremete vontoeller wond Uree-dimzusional gl ses
ahich commuricale wiveleas y wihoa display appanls.

12 A1 yaparalus Soaprising

i [t devive wlich vonverts eleclide poveer Inlo 8 reso-

e vl and winlessly trrsonle e nesonancs

s, o

i sewnned device winell aecelees e waasrndiied resoance

et el conoerls e resisaes seave 1nbe 12307 posweer

aarem the second daovics 15 inpedanoe matched with

oo
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imipes b e senerstee] mohe seeond sleviee: by parsai io

sl b i legueoey ult e resonaee wilve;

wherain the secoal devics comprisss;

a first dince havine o anode 15 connestad to a tizst
tlerminal of the receplion resnseT and o cathode iy
coruected ta a drst output aocle:

aseeond dindebioving a earhods is soonected to the izt
terminal ol he reeeplivn meeonalor amd anoamsle iy
cvmmeched Lo secord ool nedes

afirst capacitive elenant which iz conngsted 1o a secoad
terrminal ol the recepiicn resonaos wnd oo tie 1wl
anlprl [RTaTs M

4 second capasitive element which = connected o the
seuutd termiial ol e reveption resonator and w the
semrd onlpol node

whern the Grstdizale and the second digds genery e the
parusitic conpinents dl he Ireguency ol e reso-
flaice weitves arl

-

12

el v Tes ol The sl esmacitiee clement ancd e
soco il copaciiive clement ane oo lied weeoner e
‘mpoilince generutsl inothe secomd levice by (e
[rama s e sy,

15 The apparaiees s elatnusd incTain 12, swlwene il Tease
tnie ul the lirst capaet e elenwent aned e seooned copacitive
clamen! oo prises capac s cornetied 0 porallzl ooome
swollor and el ceomected wosedes s cocnepooding
swdlrh elemeni

L. The wpparatng ws claimes! o clain 13 shenein e
sevotad devive Tunlier coupnses:

an giljoeimg onil wlv ch adjost the capeeitomes veInes ol sl

Jeast oo of be st capacilive clemanl sonl e seeond
vitpasilive elewment by ardug enied o7 e cipacitors
ke clesmgg wnd aponing he eommesponding sealeang

vharens 12 ol L mpedunss ol seconsd dev e,



