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Design and Analysis of MIMO Dual Band Patch Antenna for 
5G New Radio Applications in Mobile Terminals 

 
Swati Dhandade1, Tarannum Pathan2 

1Student, 2Professor, Department of Electronics & communication, Priyadarshini Bhagwati College of Engineering, Nagpur, India 
 
Abstract:  This paper presents a dual-band MIMO antenna design with compact size for 5G communication under 6 GHz band 
frequency. The metallic monopole stub structure is used to miniaturization of antenna. The L-shape monopole antenna is 
modified by adding semi-circular element in radiating structure of monopole to obtain dual-band resonance. The High isolation 
is achieved by employing T-shaped stub in ground plane.It has compact size is 45 mm × 25 mm × 1.6 mm3. The proposed Dual 
Band MIMO antenna has been design on FR4 material with ɛr = 4.4 with 1.6 thickness. The proposed antenna has 5G 
application in the bands of 2.5 GHz (2.34 GHz-2.62 GHz) and 3.5 GHz (3.20 GHz-5.20 GHz). The bandwidth of antenna getting 
320MHz and 2500MHz at 2.5GHz and 3.5GHz respectively. The Isolation (S21) of proposed antenna is -31.2 dB at 2.5 GHz and 
-19.5 dB at 3.5 GHz. VSWR is less than 1.06 for both the bands. The designed dual band MIMO antenna covers 5G bands of 2.3-
2.4GHz (n30/n40), 2.4-2.5GHz (n7/n38/n41/n90), and 3.2-5.2GHz (n77/n78/n80). The experimental and simulated results 
observed good matching except some slight variation. This proposed dual band MIMO antenna is suitable for 5G mobile 
Communications. 
Index Terms: Monopole, Dual-band, Miniaturization, 5G, ECC and MIMO. 

 
I. INTRODUCTION 

The fifth generation (5G) communication has been widely discussed to provide high data-rate communications in the future. The 
design and testing of the 5G communication system huge on the understanding of the propagation channels [1], and a large body 
of channel measurements is thus required. In recent development of wireless communication techniques, multiple-input multiple-
output (MIMO) technology is attracting solution [2]. Currently, 5G mobile systems are broadening their spectrum to support a 
high data rate. In the World Radio Communication Conference (WRC) in 2015, the 5G candidate frequency bands below 6 GHz 
have been widely discussed, and the following frequency ranges have been suggested: 470–694, 2300–2700, 3300–3800, and 
4500–4990 MHz Among them, 2.5 GHz & 3.5 GHz has been widely considered, as it can be accepted for most of countries. 
Therefore this paper was focused on the propagation channel characterizations at 2.5/3.5 GHz bands. 
Previously, 2.5/3.5 GHz propagation channel has been studied mainly for the Wireless applications with limited bandwidth & 
large size [3] [4] [5]. Compact Dual band MIMO antenna is reported in [6] with an orthogonal ground plane to have isolation more 
than 18 dB The Dual band monopole MIMO Antenna used T-shaped junction to improve the isolation [7]. Also high isolation is 
achieved by orthogonally arranging the antenna elements [8-11] which is further enhanced by using neutralization line [8], 
partially stepped ground (PSG) [9] and λ/4 open narrow ground slots [10]. Multiple slits-ground are used in [11] to improve 
isolation. Few works has been conducted on Dual band MIMO antenna for the 5G NR in mobile terminal applications. 
But all this antenna [6-11] having low bandwidth and large size so with the improved bandwidth, isolation & compactness which 
has been taken as an objective for this research work. In this paper, a compact dual-band MIMO antenna is proposed. In proposed 
antenna covers 2 frequency bands of 2.5 GHz and 3.5 GHz with excellent impedance bandwidth of 320MHz & 2500 MHz 
respectively. The high Isolation S12< -28dB and S12< -18 dB over the lower and higher frequency band are achieved. 
               

II. ANTENNA DESIGN AND GEOMETRY 
The dimensions and geometry of the proposed dual band MIMO antenna is shown in Fig. 1. The proposed dual band MIMO 
antenna has been design on FR4 Substrate with r=4.4 and thickness (h) is 1.6mm. Partial ground plane with T shape stub element 
is used to improved isolation character tics of dual band MIMO antenna. Each antenna element has an inverted L shape monopole 
antenna with semi-circle strip attached and is fed by a 50 Ω Microstrip line. The two antenna elements of the diversity antenna are 
a separation distance of 18 mm in the ݕ-axis direction. The inverted L shape monopole operated at high freq 3.5GHz. The total 
length (L1+L2) of monopole calculated using Eq. (1), 
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Detection of an Explosive Material In Landmine, Aqueous 
And Air Medium Through Sensor Operated Unmanned 
Guided Vehicle          

Jayashri V.Chopade1*, Kanchan D.Ganvir2, Dr. Harish U. Tiwari3  
1Mechanical Engineering Department, Pimpri Chinchwad College of Engineering and 
Research, Ravet, Pune, India. 
2Mechanical Engineering Department, Priyadarshini Bhagwati College of Engineering, 
Nagpur, India. 
 3Pimpri Chinchwad College of Engineering and Research, Ravet, Pune, India. 
 
E-mail: chopadejv91@gmail.com 

 

Abstract: Various explosives and harmful materials are most dangerous for human beings; 
detection of such materials is growing concern with curiosity as well. This paper identifies the 
broad array of possible mediums of explosions. As it is very difficult to find explosive material 
which is hidden, saving the life of an individual or whole from chemical explosion is need for 
the safety of our nation. The study focuses on detection of explosives which works on landmine, 
water and air. Searching for an explosive material manually is difficult task for any person; 
hence an attempt has been made to fulfil the necessity of need to design such equipment which 
will help researcher and engineers to find the explosive material to save lives. This work intends 
to design the unmanned vehicle i.e. drone which will work under ground, water and in an air 
with remote control. The sensors are used to find the hidden explosion in various medium. To 
detect non-contact type metal object, proximity sensor is used. A clarification of the crucial 
investigation for each approach is joined by its overall appropriateness to the pertinent the 
relevant scientific findings. 

 
 
 
1. Introduction 
 
Terrorism is of the major concern in the world, because of the terrorist one cannot  live their life with 
full of freedom and also in the communal zones or places there is fear to have any explosive in that 
areas and the bomb squad cannot reach to the explosive on time [2]. Inductive proximity sensors 
issued to find out metallic objects which are not contacted physically. Active principle is based on a 
coil and oscillator that generates an electromagnetic field in the nearby areas of the detecting surface. 
The existence of a metallic thing (actuator) in the functioning area causes a stifling of fluctuation 
generosity. The increase or tumble of such oscillation is predictable by a threshold circuit which 
vagaries the output of the sensor. The modules are selected from the variety of brushless motors, 
battery technologies and cell arrangements, and static area propellers appropriate to use in a four rotor 
suspended vehicle. 
A quad copter is a floating vehicle where four rotors are used for lift, steering, and steadiness. Like 
other in-flight vehicles, a quad copter can attain upright flight in more steady form. There is no effect 
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