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Fig. 6 Experimental results of proposed tilted beam antenna:

i PEDE B AR BT T Y SR Al X6 R 26 A i
PEATIN T 5K, B 6 45 1T K2R Y BH BT 4% 1 Fn 4
SRR DI 0 465 SR mT LU 31 5200 A 435 R R 5
SR AR KRG HA TR 47% ) B0 T8 A
6% % Eb A D KL 6¢ Hrak il OISR 3], i K 26 B
A A TR SR B R R S 25 R AR TE 6=
60° 1) 77 1) L[R2 K £ g g S 223 8 dB Y i
K zs. Beoh, % 1 4t T 5 AL B AR 3R
LRI PEREXT o N EL I 285 R o] LAAS S, Bt A
BETT 512 T LA R0 S B0 1530 AR A o A gl R S 7R Rk
/N BT

R1 REMBELR

Table 1  Figure of merits comparison
- NN a5/
P el i
[1] 15. 60A%0. 27X ( HAExE)  9.10
[3] ) 9AX9AX0. 257 8.40
YEUE 5 AR 2 A AL .
[4] 2.06A%2. 19X ( HAEXE)  6.50
[5] 11.53A%0. 39 ( HAExE)  9.00
AR TAE HAMNRE R LR 1. 431x0. 751 %0. 38\ 7.97
10 15
8 B~ S 12
2 6 F s it 92
& -3 2, D0 =
4t 16 &
2+ Al A FLE A 3
0 . e -~-*H3tbﬂlﬂ§ﬂi 0
20 21 22 23 24 25 26
$i%/GHz,
b3 5 Al LR
ZEF R

—— (i FLAE —— W

fi T AL
—— BB = = - T

(a) reflection coefficient; (b) radiation gain and axial ratio property; (c¢) radiation pattern



5K SCHE , A5 T AN IR B R R A P AR D TR R k.

16 ZHANG Wenbhai, et al.Theory of complementary source and its application to compact circularly polarized tilted beam antenna.

3 H#RiIG

ARTCEE HH —Fh B A B T4 R ) R I A A

antenna excited through a helical wire[ J ].IEEE Transac-
tions on Antennas and Propagation, 2003, 51 (3):
661-664

S o L TS A MR S e 4 SR 5 g [4] Zhang T Ij’ Yarllg X Q,Fei D L', et al.single—arm he}ical
’ antenna with width of arm varying periodically for tilted
— X IE A W) B AME AR - R £, T LAAE AR A 1 L 4 it beam[ J ] .Electronics Letters,2015,51( 10) :736-738
LB N SZE B AL M TS T 7 i , AR [ 5] Nakano H, Kirita S, Mizobe N, et al. External-excitation
H 2z B WAL Ll 2 <R 3 curl antenna [ J ]. IEEE Transactions on Antennas and
i Egﬁmﬁﬁﬁﬁ :‘F/J\iﬂ’f*{imliﬂﬁﬁﬁf;ﬁﬂﬁﬁ Propagation,2011,59( 11) :3969-3977
SERGTRTER. 5y T 00 A A AR SRR AR A SR [ 6] Kraus J D, Marhefka R J. Antennas: for all applications
[M].3rd ed.New York,USA : McGraw-Hill ,2003
%%ifﬁk [ 7] Zhang W H,Lu W J,Tam K W.Circularly polarized com-
References plementary antenna with tilted beam based on orthogonal
dipoles[ J ]. IEEE Antennas and Wireless Propagation
[ 1] Nakano H,Aso N, Mizobe N,et al.Low-profile composite Letters,2018,17(8) :1406-1410
helical-spiral antenna for a circularly-polarized tilted [ 8] LuW]J,Liu G M,Tong K F,et al.Dual-band loop-dipole
beam[ J ].IEEE Transactions on Antennas and Propaga- composite unidirectional antenna for broadband wireless
tion,2011,59(7) :2710-2713 communications| J ] .IEEE Transactions on Antennas and
[ 2] Dadgarpour A, Zarghooni B, Virdee B S, et al. Beam Propagation, 2014 ,62(5) :2860-2866
tilting antenna using integrated metamaterial loading[ J]. [ 9] Zhang W H,Lu W J,Tam K W.Design of circularly po-

IEEE Transactions on Antennas and Propagation, 2014,
62(5) :2874-2879

[ 3] Nakano H,Okabe Y,Mimaki H,et al. A monofilar spiral

larized conical RFID reader antenna based on natural
boundary conditions [ J ]. IEEE Journal of Radio
Frequency Identification,2018,2(2) :104-110

Theory of complementary source and its application to compact
circularly polarized tilted beam antenna

ZHANG Wenhai'> XUE Quan® LU Wenjun® TAM Kam Weng'
1 Faculty of Science and Technology, University of Macau,Macao SAR 999078
2 School of Electric and Information Engineering, South China University of Technology,, Guangzhou 510641
210003

3 Jiangsu Key Laboratory of Wireless Communications, Nanjing University of Posts and Telecommunications , Nanjing

Abstract

of a pair of orthogonally oriented complementary dipoles. The proof-of-concept demonstrates that the proposed

In this research study,a compact circularly polarized antenna with a tilted beam is proposed on the basis

antenna mainly consists of a planar sectorial monopole antenna,shorting pin,and L-shaped ground plane.The shor-
ting pin connects the monopole and the horizontal part of the ground plane to realize a loop antenna.Experimental
results show that a maximum radiation gain occurs at the direction of §=60°,¢ =90°,and an axial ratio at values
lower than 3 dB is approximately 6.2%. More importantly, by comparing the proposed antenna with existing
circularly polarized tilted beam counterparts, it can be seen that the proposed one is more compact,which fulfills the
requirement of miniaturization.
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