
Since the advent of mobile phones and the rapid growth of 

the cellular technologies, the handset devices  have constantly 

evolved through newer technology generations. During this 

period, the performance of the mobile handset devices has 

been remarkably improved, and their functionality greatly 

expanded. As the number and variety of services provided by 

mobile phones have increased, the handset antenna must be 

able to operate in several frequency bands [see for example 

Ref. 1,2]. Consequently, many multi-band antennas have been 

suggested. Besides multiband capabilities, miniaturization is 

another essential requirement of mobile handset antennas.  

Handset thickness often limits the antenna height, especially in 

the ultra-slim handsets.  

 

Monopole antennas, initially used in the early days of   

mobile handsets, are suitable for mobile communications:  

inexpensive,  omnidirectional pattern, good gain, and easy to 

design. However, quarter-wavelength monopoles are relatively 

long, and cannot be used as an internal antenna, due to the 

presence of the ground plane (i.e. PCB). The PCB, on which 

mobile antennas are implemented, acts as a ground plane at 

RF frequencies and often cause performance deterioration due 

to surface currents induced by the antenna. These currents can 

lead to pattern distortion and change of the polarity.  

 

External monopole was replaced, over the time, by internal 

antennas such as ILA (inverted-L antenna), IFA (inverted-F 

antenna), and at last by PIFA (planar inverted-F antenna) [3].  

Other antennas such as helical antenna and meander patch 

antenna have been also proposed. These antennas are 

characterized with relatively short length, addressing the space 

constraint problems associated with modern small handsets.   

PIFA has emerged as one of the most widely used antenna in 

wireless  devices. 

 

PIFA is a well-known antenna widely used as an embedded 

antenna in mobile handsets, due to its advantages in terms of 

low profile, ease of fabrication, low cost, and simple feature. 

However, the  bandwidth of PIFA is rather small, around 10%, 

and its efficiency is less that 65%.  

 

 PIFA is generally considered as a variant of monopole 

whose arm is folded . If the ground plane is not wide enough, 

PIFA acts more similar to an asymmetric dipole , where the 

ground plane acts as one of its arms. It is possible to shorten 

the physical length of PIFA with appropriate loading (either 

by capacitive or inductive loading). For example, a metallic 

strip is usually added to one edge of PIFA, resulting in size 

reduction by a factor of 2, so that a PIFA resonates at length 

λ/4. In this case the behavior of the PIFA depends on the 

ground plane size (i.e. the PCB), that is usually fixed by the 

handset dimensions.  

 

It has been shown that adding slots in the ground plane of a 

PIFA can increase its bandwidth. Slots in the PCB allow to 

design the resonance frequency of the PCB so that the arms of 

the asymmetrical dipole (i.e. the PIFA structure and the PCB) 

have close resonance frequencies, hence broadening the 

antenna's bandwidth. Multiband PIFAs can be produced by 

creating separate current paths on the antenna. Such current 

paths are produced by slots on the PIFA. 

The size and shape of the PCB and  the case  (of the handset) 

can have significant  role in broadening its bandwidth.  

Another way to increase the bandwidth of PIFA is to increase 

the height  of the  PIFA structures. This is however against the 

trend of mobile slim handsets.  

 

In this paper a novel antenna for mobile handsets is 

presented, called MB antenna [4]. The antenna has a single 

conductor, and can be considered as a new type of antenna, as 

it is neither dipole nor  monopole. It's compact in size and has 

good performance in terms of high gain, high efficiency and 

omni-directional pattern. The MB antenna can be 

implemented by the PCB of mobile handsets, acting as the 

radiating element. That is, the PCB often adversely affecting 

the characteristics of antennas installed in proximity to it, is 

used as the radiating element, and MBA actually removes the 

need for a separate antenna (e.g. PIFA) to be installed on the 

PCB, and consequently it eliminates any potential adverse 

effects of the PCB on the antenna performance. Leaving more 

space available for other components.  

 

The phase shifter can be implemented in different ways, 

such as microstrip line, transformer, coaxial line.  
 

The MB antenna can be designed for multi-band operation, 

and can provide very broad bandwidths. In addition, the idea 

behind the MB antenna can be applied to transparent antennas 

of large areas. These properties make the MB antenna a 

promising antenna for energy harvesting applications.  
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