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Abstract This paper presents the experimental analysis of the AC-DC converter for receiving side of the wireless power
transfer system which converts the power from 13.56 MHz to DC. In a high-frequency region, an input impedance should be
matched to the characteristic impedance of the transmission line. In this paper the proposed AC-DC converter is
experimentally tested which can satisfy the input impedance matching without high-frequency switching except the diodes.

From the experimental results, the input impedance of 52.7-j0.02 Q is obtained. It means that the input impedance of the
proposed circuit can be matched to the 50+j0 Q at a reflection coefficient of 2.6%. Additionally, the input impedance of the
AC-DC converter is maintained at 50+j0 Q even when the battery voltage of the load has fluctuated.

Keyword AC-DC Converter, Wireless Power Transfer, Impedance Matching, Reflected Power

LIIL®IC

VAR, BREERIE A~ LO®EE Y 2 b EK H 8 (U
T, TEV] YOEEBEA TS, LLRns, BE
BAINTWE Ay T U RERMIT, AR CHRELIT
G2, a—F AN KBEBREELITOLENDD. %
D=, HY U UrEEERLEEIC, =— % ofE%E
NHELLbh, YEROWGTERoTWNS.
AMEOfREL LT, FEMEBOEMAIET S
b, TOHRTHERIC, MAEERKS XL AV
BEREER AN S EEE A ST B EY ARG K
i, HIRAFH L2 ERFE S L BRI, Lkl L 2
RAHOMREEEZA N CEIREZITY . A
AW IEEMGE I, BEDHEEERE kK &

BEIALANVOREOHE S QDO L 72 5O,

EHFEHFANTIE, FI R LRI LRME 2K
MOEEZEkEEDDLZETEPRILERS. 20
72, a7 EAWVWT R AEZRERT 52 L NENED,
L LR S, MAMREKIZEEEEED 3 FICHHL
THEHAT 5720, EEEEEOBM & LI RN AWM
KT+ 50,

— 5, BREIRFBE TR TIR, EEEEEOZE I
STERTTO2/AREEZMET 2720, RQMEE L
BaANERACTENBEEIT Y. & Qb DBl
N, EEW THEEMBES AT AEHE L, IR
VELENDIIANDALA BT XA BKBT S 2L
T, BERTONELENEDRILEATEETDH. 2

This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere.

Copyright ©20@ @ by IEICE



NICEY, a4 VOBENDRL D720, BRICEK
DAL DEENER SRS, RIS, =72 H0FI
EBLAANMZEY VAT L EHERTHZENAREE R
L0 BHELEEATETH D.

EV ~O@E A Zaife s LT, FEMHBE AT 2%
EBxbHE, BEIANVDNIIALTEDEER L E L
TI1356 MHz # B L T\ 5. ZoOHA, FEHEMGE
DZBBMIIEEBEEKBHEST S AC-DC 2 N— X B
B bH., LrL, @mEERKTE, 1 re—Fr 2
DREEICLYKREINFEAET S0, AC-DC =2
N—=HDANNA v E—F U RAEEE LTI RD
RN 5 DO,

AL T, ANJA > E—F 2 AL 0T HE 2R
AC-DC 2> N—Z AR T 5. IBEBKIX, ZHFET
OD]FEEFHLTCHEAA—FT YV v PDANA v E—
o 2ADELGER LD, GRAKAA v F o 72 bE
ELRWVWRIZHEEAH L. FFICARETIX, BERKD
BERFEOFEMEHOL N ET 5720, B{EET— FOK
i, ROEBICEL2BRAEZITY. &b, AL LT
BHEIND2 Ny T VOBENEE LEZEOANA U E
— XU AR EREL, BIEOEHAMEEZHEAE LD T
WETD.

2 ANA v E—F U RAELE AC-DC a v N—%
2.1. AWAVE—F U ADBAE &4

AR AR T 256, KAENORERELDS
e, EFEPOEERE, ANMETE—EDOS U E
—H U ATEATILENDD. KX Tk, mE#
BORKMEAS o E—F 2 LTHRD K72 5040 Q
TELEERD.

MBS AT 2% EVORy T ) EEICHAT
284G, ZEBMCBNT, BRAEPOEB~OBHE
WAMKELEND., TOH, ZEMICIT AC-DC =
PR—EAREREND. LEBR->T, REEmET 5
=92k, Ny TV EESHTZ AC-DC 2 X=X D A
HA v E—=F 2 A% 50+j0 QICEA LR TIER LA
W, LEOBHNL, AC-DC a2 X—Z2 DO ANJEE,
BIIX FTROGHEZH S RTIER B0,

(1) |Zin] = Vinllin =50 Q

(2) EEAWATIT1E 1 (cos 0=1)

1L, Zinld AC-DC v R—Z D A1 A v~
E— & A, Viglx AC-DC =2 N— & O AN ) EEER
B, L IEZADERENME, OFEREFE I T S
ANEBEELEANEROMMEETH .

RO FEMIE, HEREEREEIC XY AT ER & G
THZIETERIETHIN, HE-MBIZHNLR
TWD I HRBER I, AJJEREZ PWM HIEIZ LD
FE 27000 Ko 25 A OREIC A S A D &

BEWCITEANRETH S .

A X THRET D AC-DC 2 "—X X, HEE A
Ay FUTERAVTICANA v E—F L ADES %K
5.

2.2. R EI K O

B 1 ICERE A RT. SRR, SCE[11]iC T
EINTWHILREE R L, EERERZREZ L O
FWEFAEF a v oI d. HIEBEERSFIIA
TICESER ST A v X s B e, EMT —bsDH
A — RN FERShZars o rEofiEz v
TANNEOLEZT H> MW k(11 T, HIRBE
MeREmEARMEE CHERAL TWD D, HIEEERTH
LAvE I ELaryTFUoYOFRENPRELRY, &
EEOKRTHAMEE S, —F, KX TiX, 13.56
MHz CEREN T 5720, T8RO/ LIS ENE
EORENAETHD. 2k, BRBOHINELEIZA
1A B 13.56 MHz 123t L CHEME RS 2 &7 o,
T T W CuloRk LTI, REEA X7 4
VARIERBE I I v s Fy T arT ot C BERT
52 ETHEWELTD.

Fio, HERERGICERNANZER LG EA,
FICE S TATA v E—=F U ZARNELT D & D [HE
NiEfMEn TV, FROMBEEMRT 50, K
WS TCIX IR R i dr D 1 B ICEEHIE R &2 RO WK
WAETF a v L, HIBRERSOBER % E
ETDH. Fav"oREEEEEEEZLELE LW
W, ANHEP% 13.56 MHZz It LT, F 3 v 0T A A
v F RS 100 kHz (2 CTHBEEh 5. =72 L, HLiE
HHERGOBERFEFILTERAEHERIRDO N DD,
SiCvay hF—RNRUTHEA A —FEFEHITS.

2.3. BB OHI#IE

K2 ICRERBEOFHE T 2y 7 KERT. Z T Ly
TA I H LA F T XA, CupldasrT o
Ci & CLOAMRA R, T (XEWHMEROMMOIER, T
XEBEHEZROBY M THD. WFMALETF 2 v 3
TR EE v, 2 —EBIEICHMET D Z & T,
LR ERSOMERLBEL, AN E—F A

Sy
.|

Irec Ich

Resonant-type rectifier

A s % an I (TR L VA
i zs_.ﬁlzs_.,_cl¢ . —
@h‘lf:‘_‘ Tvch ‘lE 1}00“\,
Vin 13.56MHz —|E C

D3 D4Z s

Fig. 1. Proposed AC-DC converter
for receiving side of wireless power transfer.
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Fig. 2. Control block diagram for the proposed circuit.
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Fig. 4. Simplified waveforms of the proposed AC-DC
converter.
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