
    

 

 

 

Copyright © 2015 IJEIR, All right reserved 

240 

 

 
International Journal of Engineering Innovation & Research  

Volume 4, Issue 2, ISSN: 2277 – 5668 

A Survey on Magneto-Electric Dipole Antenna Using 

Transmission Line 
 

U. Vinitha 
PG Scholar RVS College of Engg. & 

Technology Coimbatore, India 

email: uvinita118@gmail.com 

Dr. M. Umaparvathi 
Prof. Head RVS College of Engg. & 

Technology Coimbatore, India 

email: umaparvathicbe@gmail.com 

Mrs. S. Pandeeswari 
Assistant Prof. RVS College of Engg. & 

Technology Coimbatore, India 

email: Pandeeswari_s@hotmail.com 

 

Abstract: In recent years dual polarized antenna plays a 

crucial role in the field of antenna designs. Its attractive 

features such as high gain, wider bandwidth, and versatile 

functionality leads to the design of Magneto-Electric (ME) 

dipole antenna. In this paper, a various methods of designing 

a ME dipole antenna using different transmission line is 

surveyed.  ME dipole antenna is an arrangement of two basic 

radiators (Magnetic and Electric Dipole) which has attracted 

a significant attention due to its multi functionality and 

switchable characteristics.  
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1. INTRODUCTION 
 

The Magneto Electric Dipole antenna is one type of dual 

polarized antenna which is designed by using various 

transmission lines. The ME dipole antenna is a 

combination of Magnetic dipole and Electric dipole that 

offers enhanced performance which is suitable for real 

time applications such as detection of collisions in 

vehicles[5]. It is used in many practical applications such 

as 2G, 3G, LTE, WiFi and WiMax wireless communica-

tion systems. The ME dipole antenna has optimized 

electrical characteristics such as low side lobes, less cross 

polarization, identical patterns of E plane and H plane, 

stable radiation pattern and operates at wide frequency 

range. The ME dipole antenna is a intrinsic differential 

nature which is in compatible with circuits of very high 

density and can be integrated with differential amplifiers 

for beam shaping and beam forming applications. It offers 

unconventional radiation characteristics which is adapted 

to different requirements such as space diversity and beam 

switching [1].  

This Paper surveyed various designing procedure for 

Magneto Electric dipole antenna using different 

transmission lines. Section II introduces the concept of 

designing ME dipole antenna using CRLH (Composite 

Left Handed/Right Handed) transmission line which is the 

implementation of MIM. Section III introduces the 

concept of designing ME dipole antenna using г shaped 
strip line and its applications. Section IV presents the 

concept of ME dipole antenna using CPW. Section V 

introduces the concept of designing ME dipole antenna 

using coaxial feed. Conclusions are provided in section 

VI. 
 

 

 

2. ME DIPOLE ANTENNA USING CRLH-TL 
 

The CRLH implementation of ME dipole antenna is Pr- 

esented. The CRLH-TL is the Composite Right/Left 

Handed Transmission Line that consists of both Right 

Handed and Left Handed Transmission Line. The CRLH 

acts as a unit cell which is very simple, compact and 

widely used for microwave applications. It exhibits high 

directivity, high efficiency and operates at high frequency. 

The CRLH implementation is the MIM (Metal-Insulator-

Metal) which behaves as a parallel plate capacitor [1]. The 

CRLH-TL is a periodic structure [6] that acts as p passive 

circuit which consists of series and shunt inductance and 

capacitance (CL, LR, CR, LL).  

 

 
Fig.1.Unit cell of CRLH-TL 

 

The CRLH implementation of Magneto Electric dipole 

antenna which operates in the balanced condition and 

radiating into half space above the ground plane is shown 

in Figure 2. This has been extensively used in phase 

shifters, tight couplers and many high speed 

communications. The CRLH- TL can be characterized 

using dispersion relation[1]. In Figure 2 the closed loop 

forms Magnetic dipole and the electric wire dipole is 

placed within the loop. The MIM capacitor is implemented 

around the magnetic dipole. This provide high impedance 

bandwidth of about 92% 
 

β (ω) = �⁄ cos−1 − �⁄  

 

where k= LLCR + LRCL 

 

 
Fig.2.Planar ME dipole antenna using CRLH-TL 
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3. ME DIPOLE ANTENNA USING Г SHAPED 

STRIP LINE 
 

The Magneto-Electric dipole antenna is designed using г 
shaped strip line which produce unidirectional radiation 

pattern. The г shaped strip line of ME dipole antenna 
achieves high gain and wide bandwidth which can achieve 

impedance bandwidth of 84% with stable radiation pattern 

and possess very less cross polarization [2]. It is used in 

wireless communication services like WiFi, WLAN, 

Zigbee etc. The г shaped strip line implementation of ME 
dipole antenna consists of г shaped strip, vertically 

oriented patch and SMA connector. The wideband 

vertically oriented short circuited patch antenna acts as 

magnetic dipole and planar dipole antenna acts as electric 

dipole. 

 

 
Fig.3.a E- dipole antenna 

 

 
Fig.3.b M-dipole antenna 

 

 
Fig.3.c ME dipole using г shaped strip line 

 

This wideband unidirectional antenna which is 

composed of magneto-electric dipole with г shaped feed is 
fabricated that achieves similar E plane and H plane 

radiation pattern. It exhibits good and excellent radiation 

characteristics and due to its improved performance, this 

antenna has wide and potential applications. The gain and 

beam width of ME dipole antenna using г shaped strip line 
has almost constant gain and beam width over wide range 

of operating frequency [2]. The г shaped strip line is not 
suitable for microwave frequencies. 

 

4. ME DIPOLE ANTENNA USING CPW 
 

Due to the rapid development of wireless comm-

unication, there is an increasing demand for wide band 

antennas. The ME dipole antenna is a wide band antenna 

used in high speed applications. The CPW (Coplanar 

Waveguide) implementation of ME dipole antenna is 

presented in this section.  The ME dipole antenna using 

CPW consists of a pair of horizontal triangular patches 

which acts as an electric dipole and two vertically oriented 

L shaped strips working as an magnetic dipole[3]. 

Coplanar Waveguide structure is formed by locating a 

micro strip feed line between the two vertically oriented L 

shaped strips. The bandwidth can be improved by adding 

the two rectangular patches and strips as the resonators 

[8]. The impedance bandwidth can be improved by 

adjusting the gap between the strips and the feed line. 

Thus the impedance bandwidth is about 59% and due to its 

complementary nature of the antenna, it has low back and 

side lobes radiation over the whole operating band [3]. 

This antenna has low profile because of the use of 

magnetic dipole and is very easy to fabricate due to its less 

weight. Since it is a combination of two basic radiators 

(Electric and Magnetic) it achieves an optimized radiation 

pattern and has low cross polarization. 

 

 
Fig.4. ME dipole antenna using CPW 

 

The micro strip feed line which is located in between 

the feed line and vertically oriented L shaped strips used to 

excite the magnetic and electric dipole simultaneously, 

and therefore this feed structure forms Coplanar 

waveguide which provides high bandwidth and gain.   The 

CPW implementation of dipole antenna has stable gain 

and unidirectional radiation pattern in both E-plane and H-

plane is achieved due to the combination of magnetic and 

electric dipoles, which can support the radiating power in 

broadside direction and suppress it in the back side but has 

less impedance bandwidth. 

 

5. ME DIPOLE ANTENNA USING COAXIAL FEED 
 

This employs low profile magneto electric dipole 

antenna composed of horizontal planar dipole and a 

vertically oriented patch antenna.  The horizontal planar 

dipole working as a magnetic dipole and vertically 

oriented patch antenna act as a electric dipole[4]. The 

structure is excited by using twisted pair of cables such as 

coaxial feed and it does not require the use of balun. A 

reflector is introduced which is in rectangular cavity 

shaped, used for achieving stable radiation pattern over the 

wide operating frequencies. The impedance bandwidth is 
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about 45.8% [4]. 

 

6. CONCLUSION 
 

The Magneto Electric dipole antenna implemented 

using various transmission line is surveyed. Thus various 

designing methods of ME dipole antenna is analyzed and 

it is further fabricated. High peak gain is achieved by 

operating antenna at the transition frequency where the 

current is maintained constantly [1]. Thus ME dipole 

antenna which is a dual polarized antenna offers high 

directivity and bandwidth and exhibits low side and back 

lobes and also has very less cross polarization. High speed 

wireless application (MIMO) is one of the most important 

applications of ME dipole antenna [7]. It offers great 

versatility and good radiation characteristics due to its 

flexibility. The ME dipole antenna leads to innovative 

applications in future. 
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