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Compact dual-band circularly polarized microstrip patch array

HE Yan'® , DENG Changjiang' , FENG Zhenghe' , YANG Hu’
(1. Department of Electronic Engineering, Tsinghua University, Beijing 100084, China;

2. College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: A dual-band circularly polarized patch array using a sequential-phase feeding network was presented. The array includes four metal

patches and a metal square ring. Each rectangle patch was cut in diagonal corners, and was excited by feeding lines on the edge. The feeding lines

are microstrip which are connected to the middle metal square ring. In addition, four patches are rotated arrangement. The middle mental square

ring is not only a feeding network which provides increasing phase for circularly polarization, but also a radiator which enhances the performance of

the array. With this feeding way, the patch array just has single-layer substrate and it is compact. In addition, it radiates circularly polarized

patterns in two working bands. Through fabrication, test and measurement, the —10 dB impedance bandwidth of the patch array is 5. 17 GHz ~

5.59 GHz and 5. 99 GHz ~6. 27 GHz. The measured 3 dB AR bandwidth is 5. 19 GHz ~5.49 GHz and 6. 1 GHz ~6. 18 GHz.
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Fig.1 Geometry and dimensions of the

proposed patch array
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Tab.1 Detailed dimensions of the patch array

mm
S5 w, l w, l, w, L,
BUH 70 70 0.6 6 16 16.5
S wy, L, w, &, h

BE 2.8 14 3.2 2.65 1.5

B2 R A B S iR A
Fig.2 Real photograph of the proposed patch array
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Fig. 3 Simulated current distributions on the

patch array at T=0°and T'=90°

HLRL RS 90°, P2 BRI AL f S o B 3(e) 5
3 (a) FO LA DUARALL , IR s W R B0 A
TELM AR, F: 51 o IR AL B S o 181 3 () 11
B3 (e) B XHIET, K 3 (a) HEICRIZR AL T
S DI AR R LR E , AR AR, 1
K 3 (c) HRATC Y LR Al 32 28 by A 0 e ) et 0o
FHRYE , TARSR o I, 38 3 RV ffs
TRAR X 2R AR T A 2 A 3 IR 00 25 1 1] B, AT
TN R 37 R S B AU A o

2 RemfHERMR

WO RES R R 25 BALAL I T 7 B e
B

] 4 BT 200 W R B 91 R 2 43 2 B b
BFRALR 2R . B 4 FTE W RS S S 0y
FLESRIEARW) A, WA TAE. RS REUNF
—10 dB 85I EAE 4350 7 5. 17 GHz ~5.59 GHz
M15.99 GHz ~6.27 GHz, 25— A5 i ik F 19
AL AR A R [ 3 A 3 7 A AR R AL, 35 — A0

A7 H R B B R ik — AR A, DR T 2 —
AT A S B TE

0

BN FRE/ B

- - ESR
— MEHR
-40 . 1 . 1 .

5.0 5.5 6.0 6.5

Bi#/GHz

P4 BN A I8 S S0 2R 500 7 S B £
Fig.4 Simulated and measured reflection

coefficients of the patch array
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Fig.5 Simulated and measured AR
bandwidths of the patch array
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Fig. 6 Simulated and measured gains of the patch array
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Fig.7 Simulated and measured radiation patterns of the

proposed patch array on xoz-plane and xoz-plane
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Fig.8 Simulated gains of the proposed antenna and the

patch array without mental square ring
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