y 2% HH H /L}%J,l‘\ (1) £ 3% # 0 TW 1498586 B
Fropery (@5)A%8 © FHERE 104 (2015) £ 09 A 01 B

(21)% 3% %38 ¢ 102125282 Q)38 ¢ FERE 102(2013) £ 07 15 8
(5DInt. CL. : GO1V3/08  (2006.01) HO02J17/00  (2006.01)
(30)E s © 2012/07/13 £ 61/671,498
2013/03/08 £ 13/791,365
(T ¥ A © %@ 3 (£ EH) QUALCOMM INCORPORATED  (US)
(T2)3$ A A @ {2482 % #7443 WIDMER, HANSPETER (CH) : #4535 5T #7 BITTNER,

MARKUS (CH) ; # @16 J& F#7 SIEBER, LUKAS (CH) s BATE BEH
FISCHER, MARCEL (CH)
(THREAN  REX

(56) % K
CN  102548789A US  6914552B1

FEANE I REE
Wih B A& B EH P 301 B A% 34 #1178

54 & #
AR ZER FHERSBIHZ 240 TEREER
SYSTEMS, METHODS, AND APPARATUS FOR DETECTION OF METAL OBJECTS IN A
PREDETERMINED SPACE
CWEE

AEHRERAN BRI RS Z A~ FEREE - £— BT RE—EANE—#35 T4
Bl -2 —FAEZEE - BEBOHE—ENER BTN ERCORUE & a5 L RO —
AREBTHRERALEZ—METEEZHMSMERBEE N SGERIIHZ —KE - ZE
BE—F o —MARAEE  ZARAETRSERUEHZRALNZFLEARE R —RAe MAA G
LS R Z ARG X — A F

This disclosure provides systems, methods and apparatus for detecting foreign objects. In one aspect an
apparatus for detecting a presence of an object in a magnetic field is provided. The apparatus includes a
power circuit configured to generate the magnetic field and transfer power wirelessly at a level sufficient to
power or charge a load via the magnetic field, the magnetic field causing a vibration of the object. The
apparatus further includes a detection circuit configured to transmit signals and detect, based on a reflection

of the transmitted signals, a frequency of the vibration of the object caused by the magnetic field.
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This disclosure provides systems, methods and apparatus for detecting foreign
objects. In one aspect an apparatus for detecting a presence of an object in a magnetic
field is provided. The apparatus includes a power circuit configured to generate the
magnetic field and transfer power wirelessly at a level sufficient to power or charge a
load via the magnetic field, the magnetic field causing a vibration of the object. The
apparatus further includes a detection circuit configured to transmit signals and detect,
based on a reflection of the transmitted signals, a frequency of the vibration of the
object caused by the magnetic field.
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