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CPW-Fed light-weight circularly polarized rectenna

LIUY:Lin, HUANG Ka-Ma, LI Lu, LI Jun

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In this paper, a thin circular polarization rectenna for near space aerocrafts is designed. Since aerocrafts

are generally limited in load and moving continuously, the rectenna should have the characteristics of circular polari-

zation, light weight, small volume, low profile, and is easy to be conformed to the surface of aerocrafts. The rect-

enna designed in this paper works at 5.8 GHz and is fed by coplanar waveguide (CPW), which has a wide band-

width. The rectifier circuit adopts series diode form, and uses CPW low-pass filter for DC filtering without using

any lumped elements. The designed rectenna, which only weighs 1. 98 g, has a compact structure and a 0. 5 mm

thick profile, and the optimum rectification efficiency is 71. 22%. The test results are in good agreement with the

simulation results, which verifies the feasibility of the design.

Keywords: Coplanar waveguide; Circular polarization; Low profile, Light weight; Low pass filter

1 5]

T TG £k B = 1% #y MPT (Microwave Power
Transmission) {E iy It £k B & 1% i 77 X —Fh, LU
TR hy BE B AL S A L T2 N TR B AR 1L A2 v
i A ST HE AL TR R Gk A E] R AT AR RE
MIC AL I 46 vh. 7 M X 25 JC 2R i BB IR, o 17 3k
Yo RS R AR HE WK 2 22 T DR A Ak 2k I 3 3 10 i

T

K BEH: 2017-12-01

BEEMAB . F&WIFZEREK A 34 G AA) (6141A02033506)
EE B X

BRAEE: K. E-mail: kmhuang@scu. edu. cn

AR R LR B AR A A TR Al R T
R AT LA WA 5 2 M T B[R] R e i 9 [543 £k Y
NS LR AN BRI R 2 5 R I R R A ™ s 1
AT U AT LAGRGIE X T b 6 AT 25 AN ) A e
TR R U R 2R E RS RO R TR R i T
FE o i T 10 T R R IR O A ) i 2 ol K R
SRS B L R DR IR R % Y R 1] B A 1R AR
RS2 T 1% GE 0T 25 1 1) 88 I R 4 32 PR T G o i

-BEC1990—), T, HOR =M, 1, AT N LA AE L. E-mail: 543786751@qq. com



740 Wl K FROERAFF IR

%55 %

I QI AYHE AL R RE SR L 08 1 AR 98 S &
PR ARMERE 2 TR, T 5ol LR RXE 4 3¢
g T Y I P T B A A R I R e B, T
TR HO AR 2 B AT SN R4 00 ORI AR T R
TR T AR 585 5 [ I o e 17 ik 5 4 1 B e %t
I AR JEE JBE AR A AN BT S A ) T R A R ) T S
JE 5 B AR AR S S SR AR A T R — P
T AN A A AD 1 3 L 5 SR S5 4 A ) TR
R U PR B v Y A A SR AR T R R R IR

FIR 4 0 K 2R 2 0 1 B ) B 28 0 0
LT T BT A AR R IR R LD AR SRR
YN et A 9 15 B s 3t i 5 GCPW (Ground-
ed Coplanar Waveguide) &%), GCPW 5 fi#
LR BA B PZE SR R, PR itz
[F) 5 2L 453 R 3k L R i P A7 AR =X 4 J A
BRI RFF R M AL A SCBE T Y B A
PO R L T M4 R 2 S g § CPW (Co-
planar Waveguide) , 45 ¥4 & 5 %%, o) ot bE &, dE
O A H A R AT B .

2 BERREEMEHERE

4 34 2 LA T8 AT D R O B K £
L L R B R 2RO M R R 3
) YR L T U O B T Tl
152 5 ) () A il I T 3 T i R O SRR RS 1
FLU TR R L R F TR 9 e T
A o IR I 07 i % 10 RO SH A5 DA 4 L AR I R
e T R B T R R A B R
S SR L R 0 R O R L 2
2 3 T1Ab 87 0% IR T L 7 OO O 4Tk
T 2% 0 B 005 B U 5 2 0 e e o
F) W A Ay B IO 2B 3 1 A R %R A S
B L 5 R T IR S A I R
L0 I 3 TFE T 94 . 0 S R 2
Sy L0 O B 0 T L 3 o 7 A e B o R
P 4 T 10 7 2 IR T (0 O
B I B TN R SOV O e B SR R I
B R R R LR AR SRR R P 1 TR,
3 BRXRZIZIT
3.1 ERALEREL R

I 41 A4 45 54 B0 T 1 25 H T P 2 ) TR K &
50 55T T 5 T SR L B 4 4 B T A R
WLE S W S J 26 T 0 AR T 2030y 43 6

Wt R 2R A A EL 3 o O AR 2R 0 K L A
AN At s 11 A R 57 A 22 90°, B RT LA FE B JE i
I Y R A W B A A R S AH 25 90° Y IE S8 A
2, SR AR . RECR FH BDE S 50 . B &
HLAT — 58 (S A0 i D g HAF B 5 IR S 244
WE 2 (b) BT 7w, 5200 K 28 19 B T 47 58 29 4 150
MHz(5. 72 GHz ~5.87 GHz), 7 11. 6 GHz 5
17.4 GHz &b W) R 5t 285 — 1. 02 dB 5
—1.46 dB, A LA— B2 B 0 i v U . R A o
PR 0.5 mm, /L HECH 3.5 I R
B . 3380 ik HFSS #4705 B A Ak,

Receiving antenna

Receiving antenna
(DG-shorted)
-3

Ig_Dc-ﬂnQ

Rectifying circuit
(series diode)

Bl EARKZALALEH

Fig. 1 Basic structure of rectenna

Rectifying circuit
(parallel diode)

! 3: |

-2.5¢
-5.0F
-7.5¢

)

= -100F

%)
-12.51

-15.01

! Measurement
—200 6 8 10 12 14 16 18
Frequency(GHz)

(b)
B2 R&EEMAL =L RARTAF T &

Fig. 2 Antenna structure diagram and return

loss versus frequency
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Fig. 8 Photo of the proposed rectenna
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Tab.1 A comparison of the proposed design with other recti-
fiers
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