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Abstract In this paper, we propose a multi-mode wireless power transfer (WPT) system with a dual loop
structure. The proposed multi-mode WPT system consist of outer loop module which can operate at two
different frequency bands including 6.78 MHz magnetic resonance WPT mode and 13.56 MHz near field
communication (NFC) mode and inner loop module connected with outer loop which can operate at two
different frequency bands including WPC mode and PMA mode based on inductive coupling standards. In
order to be able to embed this system into smartphone battery back cover, the electrical designs are
optimized and then the size was fixed 45 x 90 x 0.35 mm3 (including ferrite sheet) which is the same
commercial smartphone. The proposed multi-mode WPT module can cover WPC and PMA mode based on
inductive coupling. Moreover, it has more than 20 dB return loss characteristics at two different frequency
bands including 6.78 MHz and 13.56 MHz, and shows more than 70 % transfer efficiency between resonant
coils at 6.78 MHz in magnetic resonant charging environment.

Key Words : Dual Loop, Inductive Coupling, Magnetic Resonance, Mode Switching, Multi-mode, NFC,
Wireless Power Transfer (WPT), WPC, PMA, Airfuel Alliance
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Table 1. Comparison of Wireless Power Transfer Standards and Detailed Specifications (Refer to [4], [5])

. AdWP
Standard Qivil Qiviz Qi vL3 (pending) Gislied el il BS514
V2.0 BES12 BES13
(pending)
Qrganization WPC (Wireless Power Consortium) ArFuel alllance
Inductive, i "
Type Inductive REsorant Inductive Resanant
Max Tx Power W 15w TBD 5W 10-16W | 10-50'W } 1-50W
Max. Rx Power ~5 W ~15W TBD ~5 W 3.5-65W I 3.5-30wW 1 ~1-30W
Efficiency > 7O % =70 % TBD >70% > 60 %
Max Distance 5 5 5 mm {Inductive) 5 50
Between Tx/Rx FRm TEATS 45 mm (Resonant L ity
Poiver Transfer " Ly -
Frequency 100-205 kHz 277-357 kHz B.78 MHzZ
Qut-of-band (separate from power transmission)
Coemmunication In-band In-band In-band 3 wiay via 24 GHz BLE
Single or multiple . single, " - -
2 lipilng Single Single Mulfiple Single Single, Multiple
Availability o Mow Future Mow MNow Future Future
groadcom erosdeom
(R only) i ,.’R“ f Eroadcom
T, NXP Ni® pendailLl R anly)
S Tx only) N ¥ : edlatol Qualcomm
uppliers ik g (Tx only} Tlifuture) Semtach TWIPoweD) TBR TBD
ST, Richiek. E“"’I“, ML M (foe), Mediatek
et (R only) F < 1D Tifuture)
{Rx only} (B anly)
Convenient Samsung, &l
Power Motorala Elec;'am,
Drndurts/RetaI{;De g Convenient future) LG, Nokia wﬂnmy.‘ SHD t8D0
velopment Kits Power Powerby Kypcera, CorisRiont
Proxy Paviermat, sl
firture) Starbucks R
ATET,
Key supperiers HTC, MNokia Sony, Verizon Duracell, WiTricity, Intel
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Fig. 4. Test results of 6.78 MHz based on magnetic
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