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Using homogenous dielectric superstrate to enhance the
bandwidth of a microstrip antenna

ZHENG Zhi, CHEN Xing, XU Guang-Hui » WANG Hao, HUANG Ka-Ma

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: A superstrate is able to significantly increase the gain of an antenna, and this superstrate based
technology has been widely used. However, the studies about the effects of superstrates on the return
loss of the antenna are limited. In this work, taking homogenous dielectric superstrates and a probe-fed
microstrip antenna as examples, using numerical simulations, the effect of superstrates on the return
loss of an antenna is investigated. The simulation results show, by proper design of some structural pa-
rameters, such as the distance between the superstrate and the antenna, the feeding location of the an-
tenna and so on, the dielectric superstrate can improve both the gain and the impedance bandwidth. A

prototype is fabricated and measured, and the measured results shows that it has a gain of 14. 5 dBi and
a ‘ Sh ‘ < — 10 dB impedance bandwidth of 11.19% , which verifies the simulations.
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Fig. 1 Antenna configuration

(b)

(a) Side view of the covered microstrip antenna;

(b) Top view of the microstrip antenna
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(a) Broadside directivity; (b) Return loss
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Tab.1 Comparison of the covered antennas’ properties
with different 4, and e,
Structural parameters Properties
Number n A L, ].?irect}vity Impeda}nce
(mm) & (mm) (mm) (5.8 (r(Hz) bandwidth
(dBD %)
1 2.0 15.0 27 2.3 14.5 10.97
2 3.3 15.0 26 2.3 14.5 11.33
3 4.0 15.0 25 2.3 15.4 10. 55
4 2.0 10.2 28 2.3 13.8 10. 24
> 2.0 20.0 27 2.3 15.0 11.27
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(a) The microstrip antenna; (b) The dielectric slab with e,

= 15. 0 and a thickness of 2mm ; (¢) The covered microstrip
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