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WISUWATTANEE KAMONSIN: THE DESIGN OF DUAL-BAND
METAMATERIAL BASED ON JERUSALEM STRUCTURE WITH
INTERDIGITAL TECHNIQUE FOR LTE AND WLAN SYSTEMS:

ASSOC. PROF. PIYAPORN MESAWAD, Ph.D., 133 PP.

DUAL-BAND, METAMATERIAL, JERUSALEM STRUCTURE, INTERDIGITAL.

Nowadays, the demand for wireless communication technology in LTE and
WLAN systems is soaring, according to the number of users were increased everywhere
conducive to continuous improvement in data transmission and support multi-
frequency. Metmaterial has been popularly used in a variety of applications. Many
research studies have applied metamaterial to modify the electromagnetic properties by
leading to some unusual features such as wires and ring resonator. However, the
structure of the metamaterial mentioned above, it is difficult to design, modify properties
of materials and restrictions on the use of antennas including size and placement.
Threrfore, this thesis presents dual-band metamaterial based on Jerusalem structure with
Interdigital technique for LTE and WLAN systems. The proposed structure can operate
resonant frequencies at 1.8 and 5.5 GHz bands. Additionally, the metamaterial
permittivity at both resonant frequencies are Negative (ENG). The metamaterial can be
designed with the sub-wavelength (unit cell) and analyzed by using a computer
simulation technology (CST). The shape of structure is symmetric that get metamaterials
to lead to dual polarization. The proposed metamaterial unit cell was designed to achieve

the simulated dual-band operation with bandwidths of 1.70~1.95 GHz and 5.06~6.04
GHz. The unit cell size is reduced from A/2 to A/4 which is much smaller than the

conventional structure. For applied with dipole antennas, the 5x%5 unit cells of



implemented as a reflector. The gain of antennas had about 4 times increase in its
pevious gain. The designed technique was confirmed by measurement results from our
dipole antenna prototypes corresponding to simulation results. The dipole antennas with
the proposed metamaterial reflector has measured gains up to 8.23 dBi at 1.8 GHz (LTE)

and 8.30 dBi at 5.5 GHz (WLAN).
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