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Abstract—In this communication, structure of an Ultra Compact, 
UWB (Ultra Wideband), simple structure, single feed as well as 
cheap microstrip antenna with two different linear polarizations 
for using in IOT (Internet of Thing) application is described. 
According to our approach, antenna compactness is achieved by 
means of a modified circular patch for current path enlargement 
and a partial slotted ground providing additional degrees of 
freedom that help to achieving impedance matching in the whole 
frequency band. Proposed antenna consists of a circular slotted 
copper patch and a partial modified ground plane printed on two 
sides of low cost substrate, FR4-epoxy with dielectric constant 4.3 
and loss tangent 0.023. Simulated results provide good radiation 
characteristics such as omnidirectional radiation pattern, good 
gain and return loss. The antenna has width impedance 
bandwidth from 3.1GHz to 11GHz with VSWR<2 as well 
frequency bandwidth with S<-10 dB. The prototype is fabricated 
with dimensions of 11 mm width and 15mm length with 1.6 mm 
thickness (the suggested antenna occupies a small space with 
footprint of 165  2) and tested for impedance matching and 
radiation characteristics over a large frequency spectrum. 
Experimental validation and simulation characteristics are in 
good agreement. 
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I. INTRODUCTION(HEADING 1) 
Now days, small size become an important design concern for 
ultra-wideband (UWB) antennas, the main challenges of 
printed UWB antennas are size reduction, especially for 
handheld devices and wearable applications regards to 
antennas are one of integral part of wireless systems. Recently, 
demands for high data rate wireless has grown up many 
solutions for this challenge have been suggested; One of 
solutions is using ultra-wide-band radio spectrum to overcome 
the challenges. Since the Federal communications commission 
(FCC) allocated frequency spectrum between 3.1-10.6 GHz 
for UWB, a considerable literature has grown up around the 
theme of using compact UWB antenna in such applications as 
medical applications, surveillance system and, IOT (Internet 
of Thing), mobile handsets and amative transportation. 

  Previous studies have reported that miniaturized low-power 
consumption antenna which can be easily embedded within 
the sensors’ RF circuits are considered essential for portable 
IOT devices [6-8]. Some of discussed antenna in pervious 
articles are discussed in [1]-[5]. One of the greatest challenges 
to designing ultra-compact ultra-wide band (UWB) microstrip 
antenna is that designing electrically small antenna has many 
fundamental limitations [9]. For example, miniaturization of 
the antenna size causes degradation of the impedance 
matching for the lower frequency and reduction the current 
path. Perhaps the most common approach to handle this issue 
is using accurate optimization methods such as modified 
ground plane (L-shaped stub [8-12], protruded ground plane 
structure [13], slit below feedline [8], I shaped slots [12] ), 
planar/uniplanar designs [7,11], slot and quasi-slot antenna 
structures [14,15], as well as the structures with shorting pins 
[17].  
Much research has been conducted on miniaturizing UWB 
antenna.  In this paper, dual-polarized and size reduction of 
printed UWB antenna using three rectangle slot in ground and 
seven rectangle slots with two ring slots in patch discussed. 
The antenna is extremely compact in contrast with most 
antenna reported in literature; The overall footprint size of 
suggested antenna is 165 〖mm〗 ^2. Proposed structure 
validated both numerically (by High Frequency Structure 
Simulator (HFSS)) and experimentally, regarding reflection 
coefficient, VSWR, gain and, radiation pattern. The 
measurement results are in good agreement with simulation 
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II STRUCTURE OF MINIATURIZED ULTRA-WIDE-BAND  

Consider a compact microstrip antenna shown in fig. 1. The 
antenna is fabricated on 1.6 mm-thick FR4-epoxy dielectric 
substrate (ϵ_r=4.4, Dielectric-Loss-Tangent=0.02). Propose 
antenna consist of a sloted circle shaped patch fed by a 50-ohm                                L 
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rectangle microstreep feedline printed on top side of substrate 
and a partial ground plane in the form of modified rectangular 
slit printed on the bottom. Final design parameters are set out 
in Table 1(all dimensions are in mm). 
 

 

 
Figure 1 

 

III Results and discussion: 

The simulated and measured return loss are illustrated in 
figure 1 and figure2. As simulated and measure results 
indicated, the antenna has good return loss in UWB band and 
fulfill the UWB antenna requirements. Figure.3 shows 
simulated axial ratio. As proposed in figure.3 the antenna has 
two different polarizations. The antenna has omnidirectional 
pattern as illuminated in Figure 4.   Antenna has very compact 
footprint, about 165 〖mm〗^2 ,in comparison with other 
antenna presented in literature. As depicted in Figure 4. 
Antenna has linear polarizations. 

Figure 2 

 

 
Figure 3  

 

 

 
Figure 4  

 

 
Fiqure 5 

 

Conclusion: A new, very compact and linear polarized 
ultra-wide band microstrip antenna proposed in this paper. An 
antenna prototype has been fabricated and validated by 
measuring return loss 
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