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Design of a novel hexagon slot microwave antenna

TAN Feifei, HUANG Heping, LIU Changjun

(School of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: A novel hexagon slot antenna which operates at Industrial, Scientific, and Medical(ISM)
band is proposed. The simulation results of method of moments based on full wave analysis indicate that
the bandwidth of the proposed antenna increases from 30% to 48.5%(1Si:l<-10 dB)compared with a
traditional square slot antenna. The [.51] of the fabricated antenna is measured. The radiation patterns at
5.24 GHz, 5.8 GHz and 8.59 GHz, which are the initial frequency, resonance frequency and cut-off
frequency of the passband, respectively, are measured in a microwave chamber as well. The measured
results agree well with the simulation results. This work provided a novel method to broaden the bandwidth
of microstrip slot antenna.
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Fig.3 Fabricated hexagon slot antenna Fig.4 Simulation and measurement results of the hexagon antenna
g g g g
& 3 ISR AERR RS E &l 4 NI AERR R LI i 5 5 L2
——co-polarization 0 +—co-polarization
0r ——cross polarization 0r 330 cross polarization
j§ ——simulated co-polariztion simulated co-polariztion
-10 | -10 | ——simulated cross polariztion
300 300 H-plane
=20 F -20
30 b 30f N
40 270 -40 2704 90
-30 30F b
20T 240 201 240
-10 b -10f
0+ 0
180 130 180
(a) 5.24 GHz
— ——co-polariztion
N 0 |, . D
=—simulated co-polarization —simulated co-polarization
10 “10} H_..]simulalcd cross polarization
“10 b plane,
20 b 300 20
230 . 30
-40 270 e -40
230 b of 30t
20 b 20 20
-10 10
ol : ol
180
(b) 5.80 GHz
0 ——co-polariztion 0 ——co-polariztion
0r 330 _zﬁog:P!’lal"i(Z)aﬂOn 0r 330 ——cross polarization
emsimulated co-polarization F " —simulated co-polarization
-10 }+ E-plane -10 ——simulated cross polarization
H-plane:
20 | 300, 60 60
30 F
-40 1270 90
30 F
20 1 240 120
210 b
ok 210 150
180
(c) 8.59 GHz

Fig.5 Radiation patterns at various frequencies

K5 AR T S s i



248

AMZBMFERFRERFER %14 %

i i 7 AR M SE R A5 R LA T LU, NI G B R 2 n] AT RUR LR R B, IF HS R G IR 4R LR
M, RGP, BEEE/N

4 Hig

NI RL AT TE, ARSCBIT T — R S 4 B R, (AR T I A B R JE A b, e T R IR
(L B B AR, A O TSy AT 1 o ol A e R A X N I S R R AT BT AT, B E TR

Rk,
Fw,

I AE I I 2 R o R A [l AR R AN T 1) P AT 1IN NI R SRR R £ A 5.24 GHz~8.59 GHz Ry ML
Bl PARAE R T 10 dB, HHAEAFHYT7 0] BAEPE . it 59 K2 nl A 2808 I R R i B 58, B TR E 1

Jrian &, (R B A ARG, TR AR O A, 3 T A R B S Ol A
5 % 30k

[11]
[2]
[31]
[4]
[5]
[6]

[71]

[10]

[11]

BT, A1 R E DS 2. B T 10 R BORT]. FL A2 24 3R, 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.)

CARTER P S. Wide Band Short Wave Antenna and Transmission Line System:2181870[P]. 1939-12-5.

LINDENBLAD N E. Wide Band Antenna:223972[P]. 1941-04-29.

KING A P. Transmission Radiation and Reception of Electromagnetic Waves:2283935[P]. 1942-05-26.

KATZIN M. Electromagnetic Horn Radiator:2398095[P]. 1946-04-09.

DESHMUKH A A,JAIN A R,RAY K P. Broadband rectangular slot cut modified circular microstrip antenna[C]// 2013
Annual IEEE India Conference. Mumbai:IEEE, 2013:1-5.

NASIMUDDIN,CHEN Zhining,QING Xianming. Slotted microstrip antennas for circular polarization with compact size[J].
IEEE Antennas and Propagation Magazine, 2013,55(2):124-137.

XS Aot . — oI A P45 R IR A B B R D). KM 2GR S 5 TR B R, 2014,12(3):425-427. (DENG
Hui,ZHONG Haibin. A novel ultra-wideband antenna of controllable band-notched[]]. Journal of Terahertz Science and
Electronic Information Technology, 2014,12(3):425-427.)

QIAN Kewei,TANG Xiaohong. Compact LTCC dual-band circularly polarized perturbed hexagonal microstrip antennalJ].
IEEE Antennas and Wireless Propagation Letters, 2011,10(9):1212-1215.

SIDANA Y,CHAUDHARY R K,SRIVASTAVA K V. A novel dual-band hexagonal patch antenna coupled with complementary
split ring resonator[C]// Microwave Conference Proceedings APMC,2012 Asia Pacific. Kaohsiung:IEEE, 2012:1343-1345.
DUBEY M,BHATNAGAR D,SAXENA V K,et al. Broadband dual frequency hexagonal microstrip antenna for modern
communication systems[C]// ELECTRO '09. International Conference on. Varanasi:IEEE, 2009:303-306.

[12] SAMANTA M,DAS S. Circularly polarized hexagonal microstrip antenna for Bluetooth application[C]// Antenna Week(IAW),
2011 Indian. Kolkata:IEEE, 2011:1-3.

[13] KARTHIKEYA G S,KAUNDINYA S,HARIPRASAD S A. Dual band hexagonal microstrip antenna loaded with hexagonal
and cylindrical EBG[C]// 2014 IEEE Fifth International Conference on Communications and Electronics. Danang:IEEE,
2014:385-390.

[14] ZHAO Kainan,SUN Jiawen,CHEN Wenhua,et al. A frequency reconfigurable hexagonal patch antenna with switchable
slot[C]// 2009 IEEE Antennas and Propagation Society International Symposium. Charleston,SC:IEEE, 2009:1-4.

1EZE &I

EIEIE(1989-), &, WA A, 7E BAF(1987-), &, WMEEHEHETA, 7&
B RO, EEMR I ORERF S E R PR, EEMITOT A S RS L
:_ ' 4. LGB (E 5 R4 email:tffcool2007@ SR 7/BL
= 126.com.
XK E1973-), F, WA GHA, #
u B W0k BT, E TG 0o S

HAR.



