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Novel X-band circularly polarized dielectric resonator antenna

WU Jian, SHEN Wenhui', YANG Kang, LIN Jiahong
(School of Communication and Information Engineering, Shanghai University, Shanghai 200072, China)

Abstract: A novel circularly polarized rectangular dielectric resonator antenna operating at X band is
proposed. The antenna is constructed by housing a rectangular dielectric resonator into the dielectric
substrate, and is excited by an U shaped microstrip feed line. The ground plane of the antenna adopts
Defected Ground Structure(DGS) that can be adjusted by the size of the corners of the defected structure to
produce two orthogonal modes and achieve circular polarization, which effectively decreases the
complexity of feed networks for some circularly polarized antennas. The simulated impedance bandwidths
are 8.88-10.22 GHz and axial ratio bandwidths are 9.56-9.92 GHz, which suit for satellite broadcasting,
aeronautical radio navigation service, and radio positioning.

Keywords: dielectric resonator antenna; circularly polarized; embedded structure; Defected Ground

Structure

I BB IR Ar KRR IR, SR, fRATRCRE, SRS THtR A E 2 H 2 82 K E.
JOE U IR o — A Py AR ARG R 1 A R A AR BURE , BB RS B e R LA e A WL A R R 9 B AR 3t T
SR LA . — e PO R 87 R BT IF AN E A%, FUH 0 A B0 IR A R H I 25 el L i mr LA RS s A Sk
SR, IR L A o O R s A R R S AR AT M L BN T IR R AL AE AR 2 3 A L R AE TR E
i SR GRS R 5 0 T i Pe e, NPT % TS AR G RE 1A, BT X B A A BT IR A% R 2k i ST R
REFEAARKGMED . E450HZFMB BB %, WY BHergt | 2 asem | sigk % uh
LK, XSS R AR R TG i R S BRI A AL, SRR B (EUB AR PR AR B 2 — 28 . TR IS [ 45 4 B A B R A
W RE LI AR AR E . A b) fA IR AR A e R R XA T R A 0 S A HEAT O, LT R
A B R 2 B Sl e B 7 A BB AR AR 1, AELT X A O AR 2 2E AT U030, 380 1 T 2 R R A AR

A SCHR T — Bl A G 1 B A R TR A B PR 4 K4k, l i 5 A0 OIS IR 45+ A B AR PR A U
TR Bt £ At rl, 8o 9 Y S B b rh o R R S, SO R 2 AN IE SR RS IR R B AE TR B S 2 A R Y 2 A R A
L REAR G b Ak 1 9 Y [ A A AR P B0 P o TR A5 R 0 DI R 5 L PO 2% T R, A SO R A AN T E AT D EL,
VERCA AR, TR 8 Rl iz BT TR 1 . as JOA A Sl 55 R0 26 L E 67 4 4B

YRR EEA: 2015-11-06; fEEHHA: 2016-01-16
BB ERARBARERIINH61171031)
*BIEIMEE: W3UH  email:haomeni@163.com



%11 R BE B XKREBERL T FIERSE R & 85

1 R&EH

Z DR
L.X

substrate

BT o BB AL TE A O 4R 4 KRR m S5, T () KRR
MRLIET, & 1(0)h KL A IR RLIAT o
R BT T AR AT LR R RO kA, R

(a) side view
T Y L
K ="K == d
* a 2h (1)
K, tan(K b/2)= (s -1)K; - K
2n
: o (2)
Wy
¢ [2 2 2
=—— /K +K +K
‘f(\) 27[\/2 X y z
e a,b,h 535 A BUERAF 0 . TERIET e A OB 4R 4% (19 41
XEA LR Ao 5 Ko 20 R BUE P A FI PR ¢ Sy E A oeE . R _
W% A T R AR R A% . s Q)R A TR 28 . ,“’);"‘;“ef” | |
R 1 T A% A I 28 10 A 6t 2 PR 5, 1O FF -7 U L Fie 1 Configuration of the cireular rectangle
KZ, PRI AT 3 i 2R i A FL B0 A B IR 4% R /N R i R 1 BIRARAE A TR 5 K 4

X FP 7 ik Rl 22 R EOCR LA FE A28, 1 b R GRS 3oy 4 P s st iy o7 =X, 3k ol 7 32k T o 2008 o R 2k
(5 98 o A ELE AL G0 B R A8 R 2k, AR SO vl 0 vl 245 4 B B I 45 TT A s ), L& SR AN U B ok
a5 REA —E Rz, HEAEmEAN RIS

R E&Ar it MR T Rogers RT/duriod5880, 4 HLH 4K ¢,=2.2, K5& & 75N Le=W,=30 mm, H=0.508 mm, 4i
TEA B R a0 B eno=12, KIEE2 WA a=b=9.8 mm, h=9.1 mm. WE 1 s, EAFEEMNR A IE P 5 IfF—
AR TEARH 9.8 mm WY IEJ IR B 1T, SR 5 K532 A B 4R 2500 A B0 A BT SE AR A 1E P e S T HR 7% 1 JEC TR Bk [
ﬂﬁ Egﬂﬁgﬁ h1=4 mm,

RERM U B Zem i i X, ol 85 0 BUE IR 88 1 22 4 WO fi,  [RIB, 8 U BU Sy 2k 42 4 PN 34
n—A Ty, BRI ER, U R AR R B AL R 1 . AHESE R . L,=1.5 mm, L,=2.8 mm,
L;=9.2 mm, W,=0.5mm, W,=1.6 mm, W;=1.8 mm, R,=5.56 mm. [& 1(b)r &R 454 & 78 38 o |92 —4
NI HING A TR, Hoh L=w,=15 mm, g=5.0 mm. ZHtFEHEEH o768 T 34055 A T3S U 2% A0 1t H
B 26, PRI I 0 Bty 2 7 A 1 /D e R R I 2 DA BE M R R A R (A S X R R i AR B AR R L 1%
SRR AR 0 D7, T LA 2 AN IE S RSB B A Ak, JF BLAE R R, 7ESEPR TR G T

2 RELHESH

FI 5 LA Ansoft HFSS 13 X RZREE A HEAT /3T o AR SO R 4R A4 I A A3 ik e B b 1) 5 v S, 258
i 2% B A AL VE RE 10 S B0 ¢, R I P S AFE R 240 g iy b ith e &l 2 s, Rl B2 8 ¢ 19722 fkith
Rl 3 R, M g=5.0 mm B, KRLMPERERAM, XKL MBLPLH E(S), <-10 dB) N 8.88~10.22 GHz, H
FAXT 4 55K 14%, Bl (<3 dB)H# 54 9.56~9.92 GHz. £ K4 TAE 44 36 Bl 9 2 390 T R Ak

B2 45T REER AR ¢ Atk kass . IERTTA, BEE g (HAM K, KM H .00 A 58 L %R
A4k . H LT UL, G b 2 R 1 R S 2 RO R AR Tl ik 5 RE 1Y) B 4D o

i 3 ArA, BEE g MR, XMtk &m A B, 2 ¢=5.0 mm B, KM Te ik, B bEr
PERR, I H A RE T4, DI, 12Kl 6 b 25 F R 2k IR AL PE RE A 35 2 6 BB AOME T o R4k = A R Ak 0 1)
Kt R 2 AL IESS . R A AE . M AE 22 90 Ry e ALk . T IE Y B b o A K, ORI 2 AN IE
AW BESE BB A Ak, HL 2 1 S B e 5 B A e i R i i AT =z A

hE 4 mal LB, W AAANMAT K L, aTRI RS RE R R AR —EMEMN. 4 L,=1.5 mm
BF, R A S K, PERB .

[ A% Tk A T TR R 2% K2R B 5 1) B AN T 5 BT /i o IZ R 2R A IS0 Bl b b 25 # , thoAg /D s B . B 6 4 T R
FEA TR IR 5 R 4 i 1 25 1] o b 81 AT D, 32 R R e TV BT 9 38 25 B BB AR R 7E 5 dBi LA b, e il LA E 5.99 dBi.



86 AHZMFERFREERFR H15%

0 T T r 6 i
/
5 ! o
/
4 J
) <
< 2 ]
-30 F — g=4.6mm 4 i
- = g=4.8mm 1 1 F L= g=4.6 mm
= , <=
-40 1 1 1 0
8.5 9.0 9.5 10.0 10.5 9.4 9.6 9.8 10.0
fIGHz fIGHz
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