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Abstract. The growth of mass communication system results the need for the high
gain compactable multi-antenna base station by employing the recently introduced
Multi-Input Multi-Output (MIMO) concept. A dual-band silicon patch antenna for
MIMO operating at 2.4GHz and 5GHz has been designed and stimulated results
are presented in this paper. The antenna designed with the dielectric constant 2.2
of material RT-duroid results in high efficiency and low substrate loss. ADS
software is used for the stimulation of antenna RF-properties and other parameters.
With the use of online calculator, the antenna has been designed for 33mm of
length and 35mm of width.
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1. Introduction

Multi-Input Multi-Output is a radio antenna communication technology uses multi
antennas to receive and transmit data. Wi-Fi, LET, radio and other RF technologies are
evolving MIMO concepts [8]. It provides increased link capacity and spectral
efficiency. This system provides the advantages of time diversity, frequency diversity
and space diversity [1]. It works under the phenomenon of multipath, i.e., the same
signal is transmitter at different path through antenna and different frequency [2].

This system has divided into several types based on the number of antenna: SISO
(Single Input Single Output) is the simple method which works with single rectenna. It
has no diversity and other process. The SIMO (Single Input Multi Output) uses single
antenna to transmit data and multiple antennas to receive it. The MISO (Multi Input
Single Output) has multiple antenna to transmit data and single antenna to receive data.
And the MIMO has multiple antenna to transmit and receive data.

2. Patch Antenna

Patch antenna also known as microstrip antenna, which can be printed on circuit board
itself [3]. They are at low cost, low profile, lighter in weight and ease to fabricate. This
antenna has two layers of fabrication, one for transmission and another for ground.
The antenna is measured by length (/) and width (W) of the patch and thickness (h) of
the substrate with permittivity (€, ). The height of the substrate must be smaller than
the operating wavelength. The frequency of the antenna is determined the length of the
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patch through the formula f, = Wﬁ The input impedance is controlled by the
width of the patch.
3. Silicon

Silicon (Si) is a nonmetallic carbon family element. It is available at 27.7% of earth
atmosphere, which is second most abundant [4]. It has the atomic number of 14,
melting point of 1,410°C and density of 2.33g/cm?. Pure silicon is more reactive to the
atmosphere, it’s found as common in all rocks as silica (silicon di-oxide) with mixture
of oxygen. It has only 0 and +4 oxidation state. It is mainly used as a semiconductor.
By the property of conduction silicon is divided into two types. N-type silicon, it’s
chemically doped with phosphorous for the conduction. It has four electrons with our
outer electron bond tightly together. When voltage applied single electron of
phosphorous moves and makes negative charge. P-type silicon, it’s doped with boron
gas for receiving electron.

4. ADS

Advance Design System software, It’s an electronic design software by Path Wave
Design on Keysight Technology [5]. It has a platform to stimulate computer-oriented
report of radiofrequency with appropriate antenna [6-7]. The software allows to draw
the layout of the antenna and the number of layer or coating with substrate. The
software generates the graph with respect to frequency of the antenna working in
Figure 3 to Figure 6. The software allows the dimensional analysis of the proposed
system.

Antenna design
The patch antenna was sketched for 33*35mm? with the substrate of dielectric constant

2.2 at the thickness of 1.6mm. The patch and the ground are fabricated with silicon in
Figure 1.

Figure 1. 2D view of antenna

RT-duroid 5880 material is used for substrate, which has good thermal and
electric properties.
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Figure 2. S parameter

The characteristics of the patch antenna designed have been stimulated by ADS
software. Figure 2 show the graph between frequency and Sy;.

Figure 3. 2D radiation pattern in E-plane for the frequency of 2.4GHz

Figure 4. 2D radiation pattern in H-plane for the frequency of 2.4GHz.
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Figure 5. 2D radiation pattern in E-plane for the frequency 5.8GHz.

Figure 6. 2D radiation pattern of H-plane for frequency of 5.8 GHz.
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