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Abstract

In this paper, a new design of a planar rectenna system and its application to a wake-up receiver operating for in-
coming signal with a specified frequency are proposed for low-power sensor system applications. The planar and inte-
grable rectenna system is designed with DGSs(Defected Ground Structures) at 2.4 GHz. The DGSs reject harmonic
components of 4.8 and 7.2 GHz and eliminate 2.4 GHz fundamental frequency for DC-path filtering. The rectenna
system has been evaluated for the conversion output voltages, and applied to the switching of a power supply at the
low-power sensor receivers. The proposed system has been evaluated for the wake-up performance by testing a low-
noise amplifier operation. From the experimental results, the proposed receiver system presents excellent operation per-
formances.
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Table 1. Output voltage of received power.

Received power Vout @ Ri=1 M&Q
—5 dBm 0.62 V
0 dBm 091V
5 dBm 152V

0}‘*21 01 A& FairchildAH¢] FSSA-1156S AHE-
AL, 0.6 Volid At QI7F Al F2kskA ®ok &
A" 285 93] A Rectenna?] A1 Ao

e 28 A4S 29 T2 FAHe YAz ¥

wato] & 1ollA A st

FA7] A 2" ARG A e SE7I(LNA)=

Avago TechnologiesAHS] MGA-85563-2 A-&-3}5

3V, 40 mA¢] vlo]o] AE AREEtTE 24l Ao

2} LNA7} =3+e= A0 2 F417] Wake-up EA
stk 19 97 4 Ay wE LNA ©

o

J{rl m[o = \“J

S 243t el Aot 248 A2d" £A A
go] —5 dBm ©%F 917F Al LNA7F §23ke] Wake-
wp A7) A2do] AERE o 5 Urk

NZ& &
& =wdME DGSE o8 HHY 729
Rectenna A| 28-S AQtatglon, o] & o] &3t A

DGS RectennaE ©]-&38 Wake-Up 417 A28 A

40

S,, (dB)

20/ ./

@ 4 0 5 0 5
Receivec Power (cBim}
T8 9. LNA 529 93 A7) wake-up A5H 7}
Fig. 9. Wake-up performance evaluation corresponding
to an LNA operation.

/1\_]}1 Wake- up ] ]/\EJ S /\-174] O],oﬂr/} ;q]
ot# Rectenna A|2Hl2 71E o 117]E DGS FH =
H3E O ZH Rectenna TXE HHIIE AAE F

o £RE} A5 AES 722 23, WY o
9 #8429 PCBS HF0] AFHES

5 AL F

gog FA7 Agst A AH L2 E e
=l A ARME A AY AA" 2 A A Al
A HEY Tl A&5 o F7]4<] beacon A0l F
TAHOE Wgel JHE F TS Wt ohyg)
Az fRo W2 2807 MM FHE A4
F AL AeE NYHEth

[1] W. C. Brown, "The history of power transmission
by radio waves", [EEE Trans. Microw. Theory Te-
ch., vol. 32, no. 9, pp. 1230-1242, Sep. 1984.

[2] I. A. C. Theeuwes, H. J. Visser, M. C. V. Beurden,
and G. J. N. Doodeman, "Efficient, compact, wire-

less battery design", in Proc. European Microw.
Conf. 2007, pp. 991-994, Oct. 2007.

381



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 23, no, 3, Mar. 2012.

[3] ¥HE=, ME2, 2948, AdA, "245 GHzHl A
e gl g A, 5 Aets=
A, 2009), pp. 862-867, 20091 94

[4] Z. Harouni, L. Cirio, L. Osman, A. Gharsallah, and
O. Picon, "A dual circularly polarized 2.45 GHz
rectenna for wireless power transmission", JEEE An-
tennas Wireless Propaga. Lett., vol. 10, pp. 306-
309, Apr. 2011.

[5] I. Y. Park, S.-M. Han, and T. Itoh, "A rectenna de-
sign with harmonic-rejecting circular-sector ante-
nna", I[EEE Antennas Wireless Propaga. Lett., vol.
3, no. 1, pp. 52-54, Dec. 2004.

[6] S. Lim, K. M. K. H. Leong, and T. Itoh, "Adaptive
power controllable retrodirective array system for
wireless sensor server applications", [EEE Trans.
Microw. Theory Tech., vol. 53, no. 12, pp. 3735-
3743, Dec. 2005.

(71 HER, o4, o]

3%, 4F4, otE, R,
"DGSE ©] &3t H™ME Rectenna Al A"
=

SEREELEE S

_1,d
i
i)
=5
i
f

fin)
it

2011L4 2€: =AYy s
33} (T3]
2011L4 4 ~8A: &AFN L 4
5

3 H A
BB Aapa7g
[ ZHAZ0}] RF/Microwave 3|2
A7, RF Systems

382

p. 78, 20113 11€¥

[8] M. Sheets, B. Otis, F. Burghardt, J. Ammer, T. Ka-
ralar, P. Monat, and J. Rabaey, "A (6x3) em’ self-
contained energy-scavenging wireless sensor net-
work node", in Proc. Wireless Personal Multimedia
Comm. (WPMC), Abano Terme, Italy, 2004.

[9] B. Otis, Y. H. Chee, R. Lu, N. M. Pletcher, and J.
M. Rabaey, "An ultra-low power MEMS-based two-
channel transceiver for wireless sensor networks", in
Proc. IEEE Symp. VLSI Circuits, pp. 20-23, Jun.
2004.

[10] D. Ahn, J. S. Park, C. S. Kim, J. Kim, Y. Qian,

and T. Itoh, "A design of the low-pass filter using
the novel microstrip defected ground structure", /E-
EE Trans. Microw. Theory Tech., vol. 49, no. 1,
pp. 86-93, Jan. 2001.

[11] C. -S. Kim, J. Lim, S. Nam, K. -Y. Kang, and D.
Ahn, "Equivalent circuit modelling of spiral defect-
ed ground structure for microstrip line", Electron.
Lett., vol. 38, no. 19, pp. 1109-1110, Sep. 2002.

20129 29 YUy ARE
Ag et (T SH4Ah
20123 3E ~A: XY 4
HEANF 3} bz

[¢)
(5 BN RF 54 A2T



o 8 =

19919 29 A7dista AAgst

7 (F4h

19934 29: A7dista Azt

7 (F842h

2003 2 Mg H71HF

B33 (T3

199313 29 ~1999% 39: gh=rx1%}
A

ENATY JHEA TSR T AT S AL
dA+4

20033 3%~2003L4 79 ALy BK2I AE7EA
o AL E oA

2003 7%~2004L3 99 & A
20043 9%~2005L4 24: f&%@z}%ﬁﬁ%ﬁ qAgy4
—‘E

DGS RectennaE ©]-48 Wake-Up 4171 Al2E A7

g

19843 24:
I (F3Ah

19863 29 A7disty
3} (F84AD

1990 8 A7disty
3} (F8HEAh

1990 8€~1992'd 2%:

A7 e

EAd7e 4997
1992 949 ~8A: &

[F T RF, vlo| 220} 52

1996'd 2¢9: ¥
3 (F8Ah

19983 8¥: ¥
I (FEAAD

20033 8¢: FHUSY
3 (FEHAD

2003 10€~20044 11€:

A48

A48

AR

#347

AL ANEATHY 25
A4 % A 5

14 2

aA

A5zt

A5zt

A5zt

u]= Uni-

versity of California, Los Angeles (UCLA), Post-Doctoral

Research Fellow
20053 19~20073 8Y: 44
20073 99~

FW1$4 429
A e T FuEAFS 22

?_0

[ A 20} RF Systems, Low-Power Transceivers, Active

Integrated Antennas

383



