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Nowadays, the usability of wireless communication systems has increased
significantly. The use of services has grown exponentially, resulting in the need for
additional channel and antenna gain in order to support it. At present, there is often a
problem of overlapping signals or low radius of signal propagation. This causes low-
quality services resulting from the antenna performance, such as poor signal quality and
low download/upload rates. To solve this problem, it is preferable to design an antenna
that works on multiple frequencies and use a reflector to work with the antenna for
higher gain. However, such a reflector is usually large and not support multiple
frequencies. Therefore, this thesis was designed to present a small metasurface reflector
to support dual frequencies for the LTE (1.8GHz) and WLAN (5.5GHz) systems by
using the ring resonator structure together with the interdigital capacitors. A dual-band
metasurface reflector was used to increase the gain of the antenna. The designed
metasurface will demonstrate negative permittivity. The metasurface reflector is small
and has high gain. In this research, the basic structure of the metasurface reflector was
studied and focused on the ring resonator, which uses a step impedance structure for
easy control of both frequencies. Subsequently, the interdigital capacitors technique

was applied to reduce the size. In this thesis, the antenna was simulated by using CST



Microwave Studio 2016. For the measurement, a dipole antenna prototype was
combined with the metasurface reflector for comparison of the simulated and measured
results. The purpose of this thesis is to decrease the size of a dual-band metasurface
reflector. When applied with an antenna, it will be able to increase the antenna’ s gain

0f 8.04 dB and 9.14 dB at 1.8 GHz and 5.5 GHz, respectively.
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