
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
27 February 2014 (27.02.2014) WIPOIPCT 

(10) International Publication Number 

WO 2014/029961 A1 

(51) International Patent Classification: 
H02J17/00 (2006.01) H03F 3/217 (2006.01) 

(21) International Application Number: 

(74) Agent: Harrison Goddard Foote LLP (London Office); 
Document Handling - HGF - (London), Belgrave Hall, Bel-
grave Street, Leeds, Yorkshire, LS2 8DD (GB). 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
1215152.8 
1309691.2 

24 August 2012 (24.08.2012) 
30 May 2013 (30.05.2013) 

(71) Applicant: IMPERIAL INNOVATIONS LTD [GB/GB]; 
Imperial College London, 52 Princes Gate, South Kensing­
ton, Greater London, SW7 2PG (GB). 

(72) Inventors: MITCHESON, Paul; 67, Longlands Court, 
Westbourne Grove, Notting Hill, London, Greater London 
Wll 2GF (GB). LUCYSZYN, Stepan; 17, Blenheim 
Court, King and Queen Wharf, 189 Rotherhithe Street, 
London, Greater London SE16 5ST (GB). PINUELA 
RANGEL, Manuel; Flat 1, 158 Fulham Palace Road, Lon­
don, Greater London, W6 9ER (GB). YATES, David; 48, 
Penrith Road, London, Greater London, N15 5QY (GB). 

PCT/GB2013/051456 (81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, 
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

31 May 2013 (31.05.2013) 

English 

English 

GB 
GB 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 

(54) Title: INDUCTIVE POWER TRANSFER SYSTEM 

Lchoke 

\1 DO 

U)d 

Gate 
Drive ii 

VDS 

Driver/MOSFET 
Module 

-'par 

Primary resonant 
tank 
UoTX 

Kseq 

CJ o 

Fig. 8 
(57) Abstract: An inductive power transfer system comprises a transmitter coil TX and a receiver coil RX spaced from the transmit­
ter coil. A transmitter circuit comprises the transmitter coil and is in the form of a Class E amplifier with a first inductor U choke and a 
transistor in series between the terminals of a power supply, a first transmitter capacitor Cp„ in parallel with the transistor between 

®\ the first inductor and a power supply terminal, a primary tank circuit in parallel with the first transmitter capacitor, the primary tank 
ON circuit comprising the transmitter coil and a second transmitter capacitor Cres arranged in parallel with the transmitter coil, and a third 

transmitter capacitor Cser in series with the first inductor between the first transmitter capacitor and the primary tank circuit. The tran­
sistor is arranged to switch at a first frequency (Da and the capacitance of the second transmitter capacitor is selected such that the res -

^ onant frequency COOTX of the primary tank circuit is greater than the first frequency. The receiver circuit comprises a Class E rectifier 
having a first receiver capacitor CL arranged in parallel with a load RL and a secondary tank circuit in parallel with the first receiver 

C^l capacitor. The secondary tank circuit comprises the receiver coil and a second receiver capacitor Cres arranged in parallel or series 
with the receiver coil. A first diode Dr2 is provided between the secondary tank circuit and the first receiver capacitor. The capacit­

or ance of the second receiver capacitor is selected such that the resonant frequency <D0RX of the secondary 
[Continued on next page] 
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tank circuit differs from the first frequency, so that the secondary tank circuit operates in semi-resonance and maintains some re­
active impedance. The transmitter circuit is configured to vary the first frequency, in order to achieve a desired impedance of the 
primary tank circuit. 


