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Frequency reconfigurable UWB antenna
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Abstract Nowadays, UWB antennas and reconfigurable antennas are both hot re-
search fields In this paper, the technology of reconfigurable antenna is applied to
ultra-wideband antennas, and the basic design idea of frequency reconfigurable
UWRB antenna is discussed. Based on the elliptical planar monopole antenna, two
reconfigurable UWB antennas are presented In order to avoid interference with oth-
er communication band, an antenna is designed with a reconfigurable band-
notch. The simulation results of antenna ][ show that after reconfiguration, the LF
band is extended. Simultaneously, the length and width of relative size are reduced
to 0. 116 and 0. 087 times of the maximum operating wavelength. The antenna ||
operates at 0. 174 ~ 10. 9 GHz, and the reconfigurable notched band is 5 1 ~ 5 95
GHz Moreover, the bandwidth ratio is 62: 1.

Key wrods UWRB antenna; reconfigurable antenna; reconfigurable notched-band

[1]

: 2011-05-16
(10J3. 5. 2);

E-mail: tanguannan(@163. com



223

1983 Schaubert

1999

HEFSS

HFSS

HFSS

[6]

12

[8]

[4]

b

s 1 0. 36 ~
0. 174~10. 9 GHz,

(4]
0. 42~10. 6 GHz,
0.4~9. 51 GHz ;

HFSS
0. 45 GHz

b b

Jsurf[A_per_m]
T Bk o M1
4. 96T e+ 002
3.22%9¢+002
109480007
1. 3604e+ 002
BN e+ 001
5. 73660001
3.7252e+001
24191e001
1.570%e+001
1.0201e-001
662430+ 000
4301 8e+000
279056+ 000
LE141 e+ 000
11780+ 000
764984001

L1 I
L 11 1

Wio: s 50 Q
Wop s 100 Q
2a 20.

, 0. 5 mm X0, 5 mm.

b

[4]

(MEMS)

(¢ HFSS ,
(PEC)
PEC ),



27

224
3 o o
2 I MEMS s ,
360~461 MHz, 3. 28~4. 16 GHz
450 MHz~3. 5 GHz. 3. 58~11 5 GHz °
3 1I ( mm)
10 D L a b d
150 200 60 55 2
d, d, h H, d;
30 70 1. 524 25 2
B . w, W, t L, L,
S 13 0.3 2, 42 9 8 5
w®
E b .
2
=3 IEEE 802 11a
— XA ) °
- o pem |
o 2 4 6 8 10 12 .
Hi# / GHz
3 1 >
“ ”( ) “ 9»[10] .
2 , , [11] . [12]
450 MHz, 420 MHz ] .
[14] s
360 MHz, 420 s s
MHZ ° o ’
0. 212 X 0. 1654 0 0. 172 a IEEE 802 1la (5 15 ~ 5. 825
X 0. 1322 - . GHz) .
, 1 0.36~11 5 GHz I 4 ; Al
B, C D, A.B.C
12 I . D
1. 21 1 ° ’
Il 4 , °
A.B.C.D s
m: L R .
i T [
d, - e T . °
N\ HFSS , A.D .
dlt A
: 305 MHz. 4
(A: A ;A: A )9
c 5 o
4 I
ABCD 305 MHz~5. 1 GHz, 5 95~10. 9 GHz
L ABCD 305 MHz~10. 9 GHz
= ABTD 255~370 MHz
ABCD 207~270 MHz
ABCTD 174~215 MHz




2 : 225

[6 e 454 #E / dB
[E1 g i #E / dB

100 160

B/ Mz v
Ca) #81 F6 ] T H (o] 3 4653 FE ( 31 (b) A T A7 PELF 4 Y (0] 3 451 #E 0 31
BS5 REIREREAR
, Il MEMS 0. 2 GHz,1 GHz.,6. 5 GHz 10 GHz E/H
, 305 MHz 174 MHz, 6 o
0. 153 max X 0. 23X ax s )
0. 087 Amax X 0. 116A00x 5 s s ,
s 174 MHz~10. 9 GHz o
) 62. 6:1, 0~10 GHz )
. , 51~ , 0.2 GHz ,
5. 95 GHz s IEEE ; s
8§02. 11a o °

-60 60

90 90
120 120
] #150 —E-plane
"180 ---H-plane
(a) J5 1 P (a) Jy 1) P
Jsurf[A_per_m] Jsurf[A_per_m]
2988504002 4 34d1e0m
e 17304002
Hrees i,
529574001 691 T6e+001
1.4150e+001 4.%-«1:
11192e+000 -
Frer L Ibieme0)
byt 99874000
e 4395804000
] 27768000
v 1.78420+000
-t 1.10812+000
e 7,000 4001
—_
(b) 311 I 43 A4 Pl (b) e i H3 i 43 1 B

(1) f=0.2 GHz (2) f=1 GHz



226

27

:dﬁm_‘ J = = H-plane a3 - H-plane
(a) 77 ] Pl (a) Jr P
= TE (o]
51746+ 002 4IH!h‘III2
2014000000 errean
ey & 3626m1001
3030700001 2 S4aseso0n
1.90%2e+001 1 6807 e+ 001
707300000 € T7ree000
2 520m000) 2 Tnse000
== =
T D000+ 0]
(b) i o i 5 A P (b) 31 W L 4 A6 P
(3) f=6.5 GHz (4) f=10 GHz
Be X&ElIHEE
Letters, 2006, 48(7). 1247-1250.
2. [3] XIA Y Q, DUAN Z G. Compact CPW-fed dual ellip-
ses antenna for ultra-wideband system[]]. Electronics
Letters, 2008, 44(9). 567.
| ’ [4] LIANG X L., ZHONG S S, WANG W. Elliptical pla-
’ ’ nar monopole antenna with extremely wide bandwidth
’ ° ’ [J]. Electronics Letters, 2006, 42 (8): 441-442.
IEEE 802 1la (57 HOOD A Z.KARACOLAK T.TOPSAKAL E. A
s ° small antipodal vivaldi antenna for ultrawide-band ap-
, plications[J]. IEEE Antennas and Wireless Propaga-
5 tion Letters,2008,7:656-660.
, [6] SCHAUBERT D, FARRAR F, HAYES S, et al.
Frequency-agile, polarization diverse microstrip an-
b o
tennas and frequency scanned arrays: US, 4367474
[P]. 1983-01-04.
[7] SMITH J K. Reconfigurable program (RECAP).
DARPA( ), 1999.
[1] . ) [Jl. rs . ’ )

, 2007, 22(2): 308-315.
ZHONG Shunshi, LIANG Xianling, YAN Xiaorong.
UWB planar antenna technology[J]. Chinese Journal
of Radio Science, 2007, 22(2): 308-315. (in Chinese)
[2] BAI Xiaofeng, ZHONG ShunShi, LIANG Xianling.
Leaf-shaped monopole antenna with extremely wide

bandwidth [ J]. Microwave and Optical Technology

. +2008,23(5):997-1002+
1008.

WANG Anguo,ZHANG Jiajie, WANG Peng, et al. Re-
cent research and developing trends of reconfigurable
antennas[ J |. Chinese Journal of Radio Science,2008,23

(5):997-1002+1008. ( 306 )



306

27

[15]

[16]

[17]

[18]

[19]

[20]

[21]

442. (in Chinese)
CHEN Peng, HONG Wei, KUAI Zhenqi. Substrate
integrated waveguide fed printed dipole array antenna
for isolation the RF front-end from the antenna[ C]//
Microwave and optical technology letters, 2009, 51:
557-562.

XU Junfeng, HONG Wei, CHEN Peng, et al. De-
sign and implementation of low sidelobe substrate in-
tegrated waveguide longitudinal slot array antennas
[J]. IET Microwaves Antennas Propagat. . 2009, 3
(5):790-797.

ZHAI Guohua, HONG Wei, WU Ke. et al.

band substrate integrated printed log-periodic dipole

Wide

array antennal J]. IET Microwaves Antennas Propa-
gat. , 2010, 4(7):899-905.

CHENG Jujian, HONG Wei, WU Ke. Millimetre-
wave monopulse antenna incorporating substrate inte-
grated waveguide phase shifter[J]. IET Microwaves
Antennas Propagat. , 2008, 2(1) :48-52.
MLIILGAM T S. Modern Antenna Design[ M]. 2nd
ed, New York: Wiley, 2005.

POZAR D M. Microwave Engineering[ M]. 3rd ed,
New York: Wiley, 2004.

CST Microwave Studio, User Manual[ M ]5th ed.

Germany : CST GmbH, Darmstadt, 2004.

1996

(19797), ) ’

b b

(1962 —>,
,1982

L1985 1988

(1972_)9 1)
3 2001 11

,1993 7

[9]

[10]

[11]

[12]

[13]

226 )
T. Al-Maznaee, H. E. Abd-El-Raouf. Design of recon-
figurable patch antenna with a switchable V-slot[J].
Progress In Electromagnetics Research C,2009,6:145-
158.

[l 22009,24(4) ; 780-785
LV Wenjun,ZHU Hongbo. On the frequency notched
planar ultra-wideband antennas[ J]. Chinese Journal of
Radio Science,2009,24(4):780-785.
Arezou Edalati, Tayeb A. Denidni. A compact UWB
antenna with dual band-notched characteristics[ ] ].
Microwave and Optical Technology Letters, 2010, 52
(5):1183-1186.
A. M. Abbosh, M. E. Bialkowski. Design of UWB pla-
nar band-notched antenna using parasitic elements
[J]. IEEE Transactions on Antenna and Propagation,
2009,57(3):796-799.
Y. Song. Y. C. Jiao, T. L. Zhang, et al.. Frequency
notched UWB slot antenna with a fractal-shaped slot
[J1. . of Electromagn. Wave and Appl. , 2009, 23
321-327.

[14]

Li-Na Zhang, Shun-Shi Zhong, Chen-Zhu Du, et al..
Compact UWB planar monopole antenna with band-
notch function[ J]. Microwave and Optical Technology
Letters,2009,51(8):1908-1911.

(1971 —>, s

UCLA

(1988_)9 1)



