
International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-9, Sept.-2015 

Passive RFID Antenna For UHF And UWB Application 
 

52 

PASSIVE RFID ANTENNA FOR UHF AND UWB APPLICATION 
 

1MAHESHWARI SNEHA S., 2PRAMOD J. DEORE, 3JAGADISH B. JADHAV 
 

1,2,3Department of E&TC, SES’S R. C. Patel Institute of Technology, Shirpur, MS, India 
E-mail: 1sona.s2010@yahoo.com, 2pjdeore@yahoo.com, 3jadhav_jagadish@rediffmail.com 

 
 
Abstract- The intent of this paper is to compare two designs of RFID antenna which is used for Ultra High frequency (UHF) 
and Ultra wideband (UWB) applications. Here the comparison of Hybrid design and XETS design is done. In hybrid design 
the antenna simultaneously operate on both the bands viz.UHF as well as UWB. In XETS design antenna operates only for 
UWB. Hybrid antenna is planar antenna. There is a common substrate for both the bands in hybrid antenna. The antenna is of 
low profile, small in size. 
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I. INTRODUCTION 
 
1.1 General Overview 
There is a requirement for antenna systems with new 
capabilities, better performance and compact size due 
to emerging trends in RFID technology. Radio 
Frequency Identification (RFID) is a technology 
which is growing rapidly and that has been around 
since early 1900’s and was used in World War-II. This 
technology uses RF signals for identification of 
objects. Pace of developments in RFID can be seen in 
huge demand in 21st century where even the object like 
cloth is bearing a small sticky patch of RFID. There 
are several bands that are standardized for this RFID 
technology. The low frequency band which is operated 
on 125 – 134 kHz,  the high frequency band which 
operate on 13.56 MHz, the Ultra high frequency 
which operates on 860 MHz – 960 MHz and the 
microwave frequency band which operates on 2.4GHz 
– 5.8GHz.  Particularly passive UHF (860-960MHz) 
tags represent a near optimal combination of cost and 
performance and larger distance communications are 
possible. Hence the use of UHF band is rapidly 
growing. Directionality of the passive UHF tag 
antenna should be omnidirectional so that it can read 
or identify objects in all directions. The passive UHF 
RFID antenna should be small in size, low in cost, 
have good impedance matching and should be 
insensitive to the attached objects so that there is 
consistency in performance.   
 
The use of passive UHF RFID is in demand because it 
is sufficient to energize the passive tags chip by 
broadcasting a narrowband continues wave UHF 
RFID signal. This signal carries the clock, commands 
and energy to power up the chip on the tag. The energy 
required to drive the RFID chip or microchip comes 
from the interrogation system itself.  Now-a-days 
passive UHF RFID is used widely as it does not require 
line of sight, it has long life, it is relatively cheap and 
its reading distance is more, it is less complex as it is 
passive means no external supply or battery is  

 
required. Passive tags also do not require 
maintenance. The requirement for the use of UWB 
RFID is because the UWB systems involve low power 
consumption, are highly resistive to multipath 
interference, they have less complex transceivers since 
baseband transmission is used. UWB tag solutions 
which are based on active tags are already there in 
existence but UWB tag solutions which are based on 
passive tags are more attractive because of their low 
cost and maintenance free large scale deployment 
applications [2].There is regulation complaint the 
ultra wideband pulses are insufficient to energize 
passive tags chips as it is done with UHF RFID. 
 
To overcome the limitation of UWB RFID that it could 
not energize the passive tag’s chip it is used along with 
the UHF RFID.  In hybrid design both the UHF and 
UWB RFID are used. There are several antenna used 
for UHF RFID tags so it is essential to choose the best 
antenna which has small size so that it can be attached 
to very small objects. Along with the reduction of size 
of antenna the radiation efficiency should not be 
affected. There are techniques available to reduce the 
size of tag antenna. Now-a-days two main reduction 
techniques are available for designing the RFID tags. 
These techniques are meandering structure and 
inverted F structure. In both the techniques there is 
requirement of single or multiple folds of the radiating 
body. In case of inverted F structure there is additional 
requirement of finite approximation of ground plane. 
[1] 
Attention is devoted mainly on the meandering 
structure for this paper. Meandering means to fold. 
The radiating body is folded in single or multiple folds 
as per the application. This folding reduces the size of 
antenna.  
 
As now-a -days there is requirement of compact size, 
long range, low weight and low cost RFID there are 
developments and modifications carried out on RFID. 
In 2005, C. Choo, H. choo, and I. Park proposed 
Broadband RFID tag antenna with quasi isotropic 
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radiation pattern and they have showed that the double 
loop configuration enhances bandwidth as compared 
to a single loop. Hence it is better to choose double 
loop antenna configuration for RFID tag antenna 
design. So here meandering structure is selected for 
UHF RFID antenna. 
 
Likewise there are several antennas for UWB RFID. 
But here crossed exponential tapered slot antenna is 
used. By using a single exponential tapered slot 
antenna we get broad bandwidth but its radiation 
pattern is wider in its E-plane. So here the crossed 
exponential double slot antenna is used which 
improves the radiation pattern equally in both the 
planes viz. E-plane and H-plane. This increases the 
directivity as well. The crossed exponential slots alone 
produce a bandwidth in the order of 50%; the star slot 
adds an extra resonance at higher frequencies, thus 
enlarging further the whole bandwidth. The presence 
of this star slot does not influence the radiation pattern 
or the linear polarization purity. [3]   
   
1.2 The chosen approach 
The goal of this work is to reduce the size and increase 
the bandwidth of RFID antenna. There are various 
techniques to reduce the size of RFID antenna but the 
one chosen for this paper is meander structure. By 
using this technique the size of the RFID antenna is 
reduced without affecting the overall performance of 
the antenna. This meandering structure is used for 
UHF RFID application. In meander structure the 
requirement of finite approximation of ground plane is 
not required. The number of folds done for this project 
is three. This means that the radiating body is folded 
three times. This folding of radiating element reduces 
the size of antenna. For increasing the bandwidth here 
the crossed exponential tapered slot antenna is used. 
Here the antenna is designed in such a way that it can 
operate simultaneously on both the bands viz. UHF as 
well as UWB. 
 
II. ANTENNA DESIGN 
 
The geometry of the UHF-UWB antenna is presented 
in Fig. 1. It is a planar antenna having a two metallic 
layer printed on either side of Duroid 5880 substrate 
having a height (h) = 0.254mm. The permittivity of 
Duriod 5880 substrate is 2.2 (€r = 2.2) and its loss 
tangent is 0.0009. In this antenna one of the printed 
metallic layers corresponds to UHF radiating element. 
This UHF element is based on a meandering line plus 
loop. Geometry of this UHF element shows that a 
double loop is connected to a meandered dipole. 
Another printed metallic layer corresponds to UWB 
element. This UWB element is based on crossed 
exponential tapered slot antenna. Here the two tapered 
slots are connected in crossed manner so that the 
bandwidth is increased. In designing this UHF-UWB 

antenna there is challenge to arrange both the 
elements viz. UHF and UWB such a way that mutual 
influence between them is reduced. The feeding ports 
of these both elements on each side of the substrate 
should be aligned in such a way that they almost 
overlap each other. 
 

 
Fig: 1 Geometry of UHF-UWB RFID antenna 

     
2.1 Meandering dipole antenna for UHF 
application: 

    
The geometry of the meandering dipole antenna is 
presented in  Fig. 2. Geometry of the UHF element 
shows that a double loop is connected to a meandered 
dipole. 
 

 
Fig. 2. Geometry of meandering dipole antenna designed with 

IE3D software. 
 

 
Fig. 3: 3D geometry of meandering dipole antenna simulated in 

IE3D software. 
 
From the geometry of the meandering dipole antenna 
it is clear that there is loop used here by which there is 
inductive behavior of antenna impedance. Here double 
loop is chosen because of which the bandwidth is 
enhanced as compared to single loop [5]. The loop 
itself shows real part of the impedance so by adding a 
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dipole the radiating behavior is obtained. This dipole 
is meandered to reduce its length [2]. 
The folds or bending of meandering dipole antenna 
depends on the length of radiating element and the 
bending is done by taking the value of 75% of this 
length. The total length of the meandering dipole 
depends on length of the outward bend of loop, width 
of the outward bend of loop, on length of the inward 
bend of loop, width of the inward bend of loop and the 
number of turns that means the number of folds. There 
is portion in the middle of the UHF RFID element 
where the RFID chip can be connected. This design 
can be modified as well as can be used with some other 
radiating element. 
 
2.2 Crossed exponential tapered slot antenna with 
square metal layer for UWB application: 
The geometry of the crossed exponential tapered slot 
antenna with square metal layer is shown in Fig. 4.  

 

 
Fig. 4. Geometry of crossed exponential tapered slot antenna 

with square metal layer designed with IE3D software. 
 

The geometry of crossed exponential tapered slot 
antenna with square metal layer shows that there are 
two slots which are connected in cross manner. There 
are modifications done in the original crossed 
exponential tapered slot antenna. These modifications 
are done because they are necessary so that it can be 
used to integrate in UHF-UWB antenna.  
 
This modification reduces the two metal layers as in 
the original crossed exponential tapered slot antenna 
in single metal layer. Because of which in the crossed 
exponential tapered slot antenna front face the feeding 
is done directly. The tapered slot antenna has good 
radiation property but only in E-plane so here the 
crossed tapered slots are taken so that the radiation 
property is well equal in both the planes viz. E-plane 
and H-plane. Because of star slot the whole bandwidth 
is increased. 

 
2.3 Crossed exponential tapered slot antenna with 
circular metal layer for UWB application: 
The geometry of the crossed exponential tapered slot 
antenna with circular metal layer is shown in Fig. 5.  

 
Fig. 5. Geometry of crossed exponential tapered slot antenna 

with circular metal layer designed with IE3D software. 
 

Geometry of crossed exponential tapered slot antenna 
with circular metal layer gives an idea that there is the 
metal layer which is circular in shape onto which there 
are two crossed tapered slots. Star shaped slot is 
intersected with the tapered slot in the front face of 
crossed exponential tapered slot antenna.  
The diameter of the front face of crossed tapered slot        
antenna is 35mm.  The antenna has two petals which 
are printed on the back side of substrate.  Here the 
feeding is done on the back two petals of tapered slot.  

 
III. SIMULATION RESULT  
 
3.1 Meandering Dipole Antenna for UHF 
Application: 
The simulations of the antenna are carried in IE3D 
software. The S-Parameter of the meandering dipole 
antenna is given in Fig. 6 below.  S-Parameters are 
given in magnitude and angle verses frequency plot.  

 

 
Fig. 6. Magnitude and phase of s-parameter of meandering 

dipole antenna simulated in IE3D software. 
 
 S-Parameter is the parameter of antenna that 
describes the input output relationship between ports. 
The S11 parameter shows that how much power is 
reflected from the antenna. Hence it is also known as 
reflection coefficient.  
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Radiation Pattern:  
 

 
Fig. 7. Radiation pattern of meandering dipole antenna. 

 
Fig. 7 shows the radiation pattern simulated at 866 
MHz. The radiation pattern of dipole should be in 360 
degree pattern but in IE3D simulator we get radiation 
pattern of 180 degree only. The gain of the 
meandering dipole antenna achieved is 6.51dBi which 
means the directivity of meandering dipole is good. 
Radiation pattern is the graphical representation of 
radiation properties of the antenna as a function of 
space coordinates. Radiation properties include 
directivity. 
 
3.2 Crossed Exponential Tapered Slot Antenna 
with Square metal layer for UWB Application: 

 
Fig. 8. Magnitude of s-parameter of crossed exponential tapered 
slot antenna with square metal layer simulated in IE3D software. 
 
From Fig. 8 it is clear that there is no lower cut off. It 
is so because it is used along with UHF RFID and there 
is technical problem of the software to simulate this 
antenna which is used in hybrid structure.   
 
3.3 Crossed Exponential Tapered Slot Antenna 
with Circular metal Layer for UWB Application: 

 

 
Fig. 9. Magnitude and phase of s-parameter of crossed 

exponential tapered slot antenna with circular metal layer 
simulated in IE3D software. 

CONCLUSION 
 
The UHF-UWB antenna has meandering dipole 
antenna for UHF application and crossed exponential 
tapered slot antenna for UWB application. These both 
the antenna are used together and their ports are 
aligned. By aligning these antennas the mutual 
influence is reduced between both the antennas. The 
size of the antenna is reduced so that it can be attached 
to small objects also. The antenna is designed in such 
a way that it operates on both the bands at the same 
time. The bandwidth is increased using crossed 
exponential tapered slot antenna. In crossed 
exponential tapered slot antenna with circular metal 
layer the feeding is done from the back side petals 
while in crossed exponential tapered slot antenna with 
square metal layer feeding is done directly on the front 
face of the antenna. By choosing this technique we 
have seen that we got improved radiation pattern at 
866 MHz shown in fig. 7. Fig. 9 shows that the 
bandwidth is improved. From fig. 1 it is clear that the 
antenna designed is compact because of reduction of 
size of antenna and the can operate on both the bands 
at the same time. This antenna is of low profile and 
can be used even on small object to be identified and 
requires less space.   
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