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1. INTRODUCTION 

Wireless Communication is the process of sending information from one point to another, the 

communication system which uses the present wide variety of electrical and electronics shows a 

significant impact on the modern society.  . 

As the technology is growing day-by-day the impact on wireless technology also increasing. The 

wireless body area networks contains sensors attached to clothing or even implanted under the skin. 

The numerous innovative applications to improve the health care as well as the quality of life can be 

offered by the wide variety usage of sensors and the connections capability of the wireless streams. 

An IOT device is a wireless connecting device to a established network inorder to transmit data. As 

the versatile increase in the IOT devices in the present world, due to this impact so many companies 

had identified this IOT technology and implementing the miniaturized and integrated    

communication systems and modules. The IOT devices usage had increased in any stream for the easy 

enabling and data transmission purpose. IOT devices are part of a scenario in which every device inter 

relate with the  every other device in an environment to the automatic world and communicate more 

and more usable data to users, particular systems for  the data projections etc.. 

The dual antenna configuration system is well followed in the present technology because the usage 

of dual antenna increases the performance of the system and the transmission of data is more reliable. 

The MIMO technology is effective in the multipath mitigating situations and then it is implementing 

in the recent technologies such as different modules. 

This project proposes a MIMO antenna, which comprises of two miniaturized slot antennas works 

under the ISM band for the IOT devices with the projected frequency of (2.4 ~ 3GHz), works for the 

Bluetooth, Wi-Fi, WLAN. It employs for the network gadgets such as WLAN and Bluetooth 

protocols for the data transmission. 

Abstract: Now-a-days, Internet of Things (IOT) plays a major role in the wireless communications which 

redefines the scope of the wireless communication. As the concept of compact devices, which are capable of 

sensing and relaying data, are in great needs. This work presents a dual antenna configuration for the 

different IOT uses which are used in the widespread of compact platforms. Diversity antennas are adopted to 

mitigate multipath fading situations in indoor and on-body propagation environments. Diversity antenna that 

uses two or more antennas to improve the quality and reliability of wireless communication which is one of 

the diversity scheme. Two open-ended slots are arranged on a 30 x 30 mm
2
 system board to minimize the 

device profile. Near the slot’s openings matching is accomplished with the coupled feed. Two slots are 

arranged in a perpendicular configuration of reduced coupling. By the simulation and measurements results 

we can obtain the satisfied matching conditions. The coupling level is little high because the two antennas are 

placed on ground of a limited sizes. This dual antenna configuration makes the system more accurate and 

lessening the coupling. 
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2. ANTENNA DESIGN 

The proposed design is shown in fig.1. A quarter wavelength slot is placed 2 mm away from the board 

edge of a 0.8mm thick FR4 substrate. The FR4 board dimensions are 30 mm x 30 mm, it emulates the 

system board of a wearable device. Simulations were conducted with the CST software, which is a 

package for designing, simulating and optimizing electromagnetic systems. It is a full-wave numerical 

EM tool based on the finite element method. 

The slot contains a metal strip of length L2 in the middle. For the proposed antenna design the slot 

and metal strip are at the broad edge of the substrate. Important geometric parameters of the slot and 

the metal strip are marked on the figure 1 as shown .L1 is the slot length. L2 is the metal strip length. 

The slot has a width of 1.5mm from substrate and the internal metal strip has the width of 0.5mm. The 

difficulty is moving the slot to the board edge is the diminished bandwidth and the degraded matching 

condition. It is reduced by decreasing slot length and diminishing the feed position in to the slot. The 

slots and the metal strip are placed in the edge of the board because in the middle we can fabricate or 

place the IC or sensing modules which are used for the operation. In the on-body network applications 

the back side of the design has the direct contact with the body in the case of wearable devices. Due to 

this the radiation occurs on the body, in-order to maintain  this radiation efficiency performance a slot 

is placed on the back side of the antenna design at the top position. 

 

Slot width - 1.5mm 

Internal metal strip width – 0.5mm 

Fig1. Geometry of the proposed antenna design in the front and back view. 

In the proposed design the slot length L1 is varied by changing the length from 17mm – 19mm. The 

strip length is adjusted and by varying this the resonant frequency is also changed, it will vary from 

2.45 to 2.3GHz. The internal metal strip length L2 is also varied and the value varies from 11mm – 

7mm. Then the resonant frequency is increased to some extent than the original frequency obtained. 

Here the proposed design is performed in the different cases. In the first case the antennas are placed 

in edges of the board in the horizontal and vertical as shown in the figure above. And in the other 

cases the antennas are placed in the horizontal position in one side of board in one case and in another 

case antennas are placed in horizontal and vertical position on the same side as shown in the figure. 
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By performing this different cases we can obtain the different type of simulation results. 

3. SIMULATION RESULTS 

 

    Fig2. Radiation efficiency of the two antenna systems. 

The radiation efficiency of the two antenna system is observed in the above figure which are between 

the 50 – 60% in the 2.4 ~ 2.48GHz. 

Radiation Patterns of two Antenna Configuration 
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S-Parameters 

 

 
The above two figures determines the s-parameters of the proposed antenna for dual antenna 

configuration. Here the obtained -12 dB is enough to cover the frequency of 2.4 ~ 2.48GHz. Which is 

used for the Bluetooth and WLAN applications. 

VSWR: 
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The above figure determines the voltage standing wave ratio of the two antenna configuration of the 

design. 

4. CONCLUSION 

This paper proposes a MIMO antenna system which composes of a two miniaturized slot antennas 

that are placed on a 30mm x 30mm board dimensions.  The radiation efficiency of the antenna greater 

than the 50% in-order to improve the performance in the fading situations. It is used in the range of 

Bluetooth and WLAN networks in the way to development of iot devices.  
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