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Printed Monopole Antenna with Impedance Bandwidth Exceeding 21:1

ZHONG Shun-shi', LIANG Xian-ling', ZHANG Li-na', WANG Wei’
(1. School of Communication and Information Engineering, Shanghai University, Shanghai 200072, China;
2. East China Research Institute of Electronic Engineering, Hefei 230031, China)

Abstract: A printed monopole antenna with an extremely-wide bandwidth is proposed, which consists of an
elliptical monopole patch and a coplanar trapezoid ground plane. A tapered coplanar waveguide (CPW) feeder
in the middle of the ground plane is used to feed the monopole. The simulated and experimental results
demonstrate that this antenna achieves a ratio bandwidth of 21.6:1 for VSWR << 2, covering the frequency
range from 0.41 t0 8.86 GHz. It has good omni-directional radiation characteristics, with a small area of only
about 0.194, x 0.164,, where A, is the wavelength of the lowest operating frequency .
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Tab.1 Effect of charactevistic impedance of CPW
feeder on antenma bandwidth ’

HE wmm D imm Zu/0 HWFR(VSWR<2)

1 2.7 20 44 5.1:1
2 2.2 14 61 7.4:1
3 1.0 9 99 12:1

4 0.4 [ 134 11.8:1

t:a=70, =30, t=2.3, D, =140, H=75(%{ mm)
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Tab.2 Comparison of impedance bandwidth of rectangular

monopole antennas
VSWR<2 B HHFIE(VSWR<2)

HEE/CH: WAM/CH:  HHEM BAE

501 CPW 0.64~3.46 0.59~3.72 5.4:1  6.3:1

BB

#1AH) CPW 0.83~8.17 0.76~8.15 9.8:1 10.7:1
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Tab.3 Comparison of impedance bandwidths of elliptical monopole antennas with various sizes

. S R FRHAH (VSWR<2) AR (VSWR2)
K8 a/mm B b HHM/CH:  MEME/GHs HAE Wik
1 30 1:1 0.9~9.55 0.97~8.98 10.6:1 9.2:1
2 60 2:1 0.58~9.54 0.64~8.94 16.4:1 14:1
3 120 4:1 0.4~9.51 0.41 ~8.86 23.8:1 21.6:1
0.4~1.35 (23.1:1,
4 180 6:1 - -
1.66~9.22  VSWR2.2)
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Tab.4 Comparison of several planar antesmas with bandwidths larger than 10:1

VSWR<2 s VSWR<2

£ {dB A
2= FRAR —— - W% Rl
1 BB T 1.07~12.2 11.4:1 0.5~4.5 0.89x0.89"
2 Bl P AR B K2R 1~10 . 5 0.3-8.6 0.25%0.25
3 TR AR A 1.3~29.7 22.8:1 3-5 0.35x0.35
4 o Ed e A 1.3~20 15.4:1 3.2~9 0.43%0.32
5 96 10 32 E A s K 1.3~20 15.4:1 - 0.39x0.39
6 BT M AR DRI AE TR 244 R g 1) 1.76 ~8.17 10.7:1 0.65~4.2 0.35x0.30
B TE b A5 6P R [ T AR K 4%
7 0.79~9.16 11.6:1 0.8~4.1 0.37x0.24
(a=56=30 mm)
BB T H AR B R BT B4 KR :
8 0.41~8.36 21.6:1 0.4~4 0.19x0.16

(a =120 mm, b =30 mm)

.« JglhAE KT



gl

PPNRET , S BT B 21 FERIRE X4 343

KRB/ EHERE 0,194, x0.164,.

3 8 it

EXART — MW T MR B R B R
28 MR B Al T T R TR S R R R
B KRG LA AR W, 8 1R A #E 3t
HESEN EXENEBERFRRRA1.7T£.KE
K,RAMRAHBEE LRSS, - BRET RXE
BT, MR A RA Bl 21,601, W # M AEN
FE0.41~8.86 GHz. KRR F{R H0.194, x 0.164,,
HEMSTH MM E AXREWRE S AP
N EREEFSHRABRES, R RENOER
R EMEHEATRERFHPRASL HRE
FEANEAARFRAENAN —FFT®SIAH
it
BN

[1] EVANS ] A, AMMANN M ]. Planar trapezoidal and
pentagonal monopoles with impedance bandwidths in excess
of 10:1 [J]. IEEE Antennas Propagat Society Int Symp,
1999, 3:1558-1561.

{2] SUHSY, STUTAMAN W L, DAVIS W A. A new ultra-
wideband printed monopole antenna: the planar inverted
cone antenna (PICA)[J]. TEEE Trans Antennas Propagat,
2004, 52{5) :1361-1365.

[3] BAIXF, ZHONG S S, LIANG X L. Leaf-shaped monopole
antenna with extremely wide bandwidth [J]. Microwave Opt
Tech Lett, 2006, 48(7):1247-1250.

[4] LANGLEY ] D, HALL P S, NEWHAM P. Novel ultrawide-
bandwidth Vivaldi antenna and low crosspolarisation [J].
Flectron Lett, 1993, 29(23):2004-2005.

[5s] ANGELOPOULOS E S, ANASTOPOULOS A Z,
KAKLAMANI D [,‘ et al. Circular end elliptical CPW-Fed
slot and microstrip-fed  antennas  for  ultra-wideband
applications [J}. IEEE Antennas and Wireless Propagat
Lett, 2006, 5:294-297.

(6] CHANGD C, LIUM Y, LIN C H. A CPW-fod U type
monopole anterma for UWB  applications [C]// 1EEE
Antennas Propagat Symp, Washington, DC. 2005, 2A:12-
515.

{7] YAO F W, ZHONG S S. Broadband and high-gain
microstrip sfot antenna [J]. Microwave Optical Tech Lett,
2006, 48(11):2210-2212.

(8] b EHEBRE S LRANHS AR FARRRE
[D]. E¥: E¥ K ,2005:36-39.

[9] GEVORCIAN 5, LINNER ] P, KOLLBERG E L. CAD
models for shielded multilayer CPW [J]. IEEE Trans
Microwave Theory Tech, 1995, 43(4):772-779.

[10] LIANG X L, ZHONG S 5, WANC W. Tapered CPW-fed
printed meonopole antenna [J]. Microwave and Optical
Technology Letters, 2006, 48(7) ;1242-1244.

(B8 %)



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com





