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Received Power Regulation of LF-Band Wireless Power Transfer
System Using Bias Control of Class E Amplifier
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Abstract

In wireless smart phone charging scenario, the transmitter pad is larger than the size of the receiver pad. Thus, it
is important to supply a constant power to the receiver regardless of its location. In this paper, we propose a new
method to regulate the receiver's power by adjusting a drain bias of class E power amplifier. The proposed LF-band
wireless power transfer system is as follows: a buck converter power supply which is controlled by a pulse width
modulation(PWM) IC TL494, a class E amplifier using a low cost IRF510 power MOSFET, a transmitter coil whose
dimension is 16 cmx18 cm, a receiver coil whose dimension is 6 cmx8 cm, and a full bridge rectifier using Schottky
diodes. A measured performance show a maximum output power of 4 W and system efficiency of 67 % if we fix
the bias voltage. If we adjust the bias voltage, the received power can be maintained at a constant power of 2 W
regardless of receiver pad location.
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Fig. 9. Measurement results for output power regula-
tion.

=
my
-

-,
[
i
4
2
of
oY
1o

fot

S

o
i
o
:<I)L_Al
X

2y

Iy

o

2

>

o

ol

N oL
4

(

wu ofy
(2
> 1R
oft 2 X
2 oy Mo M
i.\'ll"
2 4y
o
o
2 )y rlr
> N
= 8

o,
2L R
o &
_O‘L
-3
>
e

Mo 0 go
o
2y
)

A
[N
ofy

oL

mw — g
i
2
19
9,

4o B o
>,

il l?ﬂ'
T
4 E
)
of
9
ox -z q
1o
=
o
2
[
[
o

o,
,
ko
ol
uj
rfe
¢
ol

= oy

ofl 4y I
2ol > N > o |0 o

N
-

,d
<
2
o
e,
2
2
o
1% o
o

ol
ol

o

[ ofy
>

£ o
lo
E
o
=

o FME alo
B o

23
o
2
ki
oy
2
N

_!
k4
r
o=
=y
o,
%9,
o lo
t
[
o
= M
19 rlo

890

Az AAsel 443 FRAA ST B A
£ gF B8 A9 A% 7149 B S5 98
g 4 98 Aoz iy

References

1] AHE, "27e 74 A8 A 71ee Ao, @
A 298k8] AAEr)E, 23(2), pp. 15-20, 2012
34

[2] Wireless Power Consortium(WPC) -3 ©] 2], http:/
www.wirelesspowerconsortium.com

[3] Alliance for Wireless Power(A4WP) &5 o] A, http
/Iwww.adwp.org

[4] Byung-Jun Jang, S. Lee, and H. Yoon, "HF-band wi-
reless power transfer system: concept, issues, and
design", Progress in Electromagnetics Research, vol.
124, pp. 211-231, Jan. 2012.

[5] N. O. Sokal, A. D. Sokal, "Class E - a new class
of high-efficiency tuned single ended switching po-
wer amplifier", IEEE J. Solid-State Circuits, vol.
SC-10, pp. 168-176, Jun. 1975.

[6] C. Wang, G. Covic, and O. Stielau, "Power transfer
capability and bifurcation phenomena of loosely cou-
pled inductive power transfer systems", I[EEE Trans.
Ind. Electron., vol. 51, no. 1, pp. 148-157, Feb.
2004.

[7] J. J. Casanova, Z. N. Low, and J. Lin, "Design and
optimization of a Class-E amplifier for a loosely cou-
pled planar wireless power system", I[EEE Transac-
tions on Circuits and Systems, vol. 56, no. 11, pp.
830-834, Nov. 2009.

[8] N. Sokal, "Class-E RF power amplifiers", QEX, vol.
204, pp. 9-20, 2001.

[9] F. Raab, "Effects of circuit variations on the class
E tuned power amplifier", IEEE J. Solid-State Cir-
cuits, vol. SSC-13, no. 2, pp. 239-247, Apr. 1978.

[10] J. J. Casanova, Z. N. Low, J. Lin, and R. Tseng,
"Transmitting coil achieving uniform magnetic fi-
eld distribution for planar wireless power transfer
system", in Proc. Radio Wireless Symp., pp. 530-
533, 2009.



&4 =

2012 2¢: WUy AAEE
& (F3AD

20129 3€~dA: =Ry A
Azt A At

F U ZOH FMFAAZH o
YA-IT 3 &0k

S

19999 29: RAildigtw Ad7)38

20011 2¢: F=Asrled AR
Aaketat (FeH4Ah

20059 2€: grAetrlad Az
zq)\le-;qu (:'_?‘sl-li}/q,)

2005 39~20053 89: &34}
7149 2451_111}0#—?/\ A7

20059 94 ~@A: SRSt AAF S wF

[ HAE0HAY 3= a4 & AA, NUA-T §3 #
oF

2 E% LROY £4 A8 4% A299 54 A9 48

19909 2€: Mg AA-g3t
3 (F3AD

19929 29: AAN g Azt
% (F34Ah

19979 2¢: dAAYw
I (38

19959 39~19999 1€¥: LGAA

A3

)
1999 19~2003d 99: FFAAE 1%?%
2003 10€~2005¢ 8Y: AEFAATLR
2005 98 ~&A: HRu gty Az
[F #AF0f RE/vto|AR 3 3|2, FAFAIAAE], RF-
ID/USN, 34 7+

891



