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85 kHz-Band Wireless Power Transfer Technologies toward Practical Realization
of Contactless Charging of Electric Vehicles and Buses
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In order to simplify the process of charging secondary batteries mounted on electric vehicles (EVs), plug-in hybrid electric vehicles (PHEVs), and
electric buses without the need to attach and detach a cable, attention is being increasingly focused on contactless charging through power transfer
between an onboard battery charger and a parking pad on the ground.

Toshiba is making efforts to develop wireless power transfer technologies using frequencies in the 85 kHz band, one of the candidate frequency
bands for the international standardization of contactless charging specifications. Based on these technologies, we have developed a 7 kW wireless
charging system for EVs and conducted secondary battery charging tests for verification of a prototype system mounted on an EV. We have also
developed a 44 kW wireless charging system for electric buses, which achieves a reduction in radiated electromagnetic emissions taking interference
with peripheral devices into consideration while providing a charging speed almost equal to that of conductive quick chargers, and have conducted
verification operation tests using electric buses running on public roads around Haneda Airport. The tests have verified that these wireless charging

systems offer enhanced convenience and achieve the targeted power transmission efficiency.
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pad and circuit installed on underside of EV
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Block diagram of 44 kW wireless charging system
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Dual-block parallel transmission with opposite-phase-current feeding for
suppression of magnetic radiation

FEEIFIZEH B THRTEY, EBEELLTHIEELTNS
EHERER Ch Do Tz, FWEEATE 85 kHz#H DIFH
AR T O/ - BRAICAT D D 5. Bk EE
2K SIC (AL 4 #) 7 & D8R 734 ZAD BT b HEA
TBY, FHEEVHIAVYLALR Y AT LM 725D
HEDIE, KIAMEIFETE S,

85 kHz 444 kW 74V LVATLE I AT LD Z R 217K
o [REEIIN22 kWO RZEREZ 2WHN L7z, 14147
DOAERBNENELINA 22 LT, FHEEVIHT KW 74 Y
VARBY AT ALK LTS, EITNEKOLEM LD 1 H)s
B, BZB/AY FICHCZIHETOHED, HFEHKEL
BB,

WHLICEOH L H D, Z2o DR TSNS 5
85 kHzaif DB A WM AHIZ TSI LT, 3 TORNER S
R fRRTE D, RN REIAR IR T, WAHTHRS
N7 R 11, RPN DORER 54 R = (BT &
AL, WHETRESIPELVZODOBRATAR—L S
SET AR, TE TN A, Bl SmE F
TOHEEECTEL AT E D720, BRI BN

a4

100 -
" Frial22 kw 72(F
80 |-
z L dB]: I:/ 44 kW 23513 AR R
3 eof i l//ﬁﬁ@@moﬂm@
AN e (oo 1 BITE L EFD E R O FIBR{E
B0 b R /:/
ne ]
s _ |,  Enemes=s
% 20 el ). \ R ———
£ , \
0
-20 Lol Lol Lol
0.01 0.1 1 10
FERER (MHz)
4. ERBEEENTORGFHUABREDRERLR — 2 LFLHEARG)RIC
L0 44 kW 52 IR O AT 70 U RE S B % il B DL F ISR L T %
Results of magnetic radiation measurements in anechoic chamber
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Small and medium-sized electric buses for verification operation on public
roads

EHETIM AT, CO BRI R A2 G- L7ze FERERBN — M2
R 712R7,

KEEATICB TR L7 BT BB DT —
&%, RARH RS CO AN R 25 R L7-/R, €h
FNRPIAZDF 4 —¥NSA L REELT, IIERSATIE
#9340 %, HRERNATIIH 60 % OB RS H 72, *
7z, TANVF—aZMIBLTY, MBS NATI0 %5, H
RIS NAT50 % SO HIIRATLAD B Z L PFEFETE 72,

(o) PRBRNREEBICEBL R ERE

6. EXRNARA44KWIAVLAREIATL — 241D /8y Fhf[E
DM EFH R T 5720, 78y FabE 50 ~ 60° FEERIOIC: 5 X123
RTWb,

44 kW wireless charging system for electric buses
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