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Abstract: Radio-frequency identification (RFID) is an advancing technology that enables in detection and recognition of the 
objects with an identification code which is carried out by an electronic chip which is attached to the tag. RFID technology 
identifies the objects, collect the information, and analyze the data from the object. The design of RFID system depends mainly 
on two devices which are RFID reader and the RFID tag, both the system consists of an antenna in it. The Near-field spiral 
dipole antenna is used as reader antenna, which is designed for ultra high frequency Generation-2 item-level tagging systems. 
Here the near-field spiral dipole antenna for the RFID applications is designed for the required range of frequency using a tool 
called CST tool and then the designed antenna is fabricated on a PCB for the required specifications. 
Index Terms – RFID, Spiral Dipole Antenna, VSWR, Return loss, CST tool, PCB 

I. INTRODUCTION 
RFID uses electromagnetic fields, which spontaneously identify and trace the objects based on the tags which are attached to that 
objects. The RFID tag contains electronically-stored data and it can be a passive tags or active tags.   Tag need not be within the line 
of sight (LOS) to the reader, which is very much required in the barcode system. The reader antenna transmits the EM energy to 
energize the tags. The reader which converts radio waves to more understandable form of information collected from the tags. The 
reader antenna should be designed with lower profile and realize attenuations.   
The fields which are surrounded an antenna are divided into three principle regions: 
1) Reactive near-field region,  
2) Radiating near-field (Fresnel region) 
3) Far-field (Fraunhofer region) 
The RFID systems differ from each other by system based on several factors like usage, frequency band of operating, reading 
distance, protocol, power transmission to the tag, the procedure for sending data from the tag to the reader, and so on. The basic 
classification is on the “near-field” and “far-field” RFID, which is classified based on the power transfer in between the reader and 
the tag. The antenna here is designed to perform as a near field antenna for RFID applications. 

II. METHODOLOGY 
The proposed methodology is depicted in the below flowchart, here the design of spiral dipole antenna which operates at the 
frequency band of 865-868 MHz. The design parameters like length, width and thickness are formulated. The orientation, shape and 
feeding technique of an antenna is designed using CST tool and analyzed with respect to VSWR, return loss and other 
specifications. Then the designed spiral dipole antenna is fabricated on the PCB and analyzed using vector network analyzer.   

 
Fig 1: Flow chart of Proposed Methodology 
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III. SPIRAL DIPOLE ANTENNA DESIGN 
Spiral Antenna belongs to the class of frequency independent antennas which will operate over a wide range of frequencies. The 
antenna proposed has advantages of its easy gain, simple structure, higher space utilization, improved radiation efficiency, pattern 
control with a small antenna size and which operates at the range of 865-868 MHz. Based on mathematical formulation, the length 
of outer square of an spiral dipole antenna is around 82.35 mm, width around 105.33 mm with thickness of 1.6 mm. The antenna is 
designed using CST tool and the results are analyzed. The antenna which is designed is developed on a printed circuit board using 
FR4 substrate with epsilon value of 4.4 and thickness of 1.6 mm.  

 
Fig 2: Proposed Near-Field PCB Antenna [Spiral dipole antenna] 

IV. RESULTS AND DISCUSSIONS 
The “Voltage Standing Wave Ratio” (VSWR) is one of the important parameter, which is used to measure how well the antenna 
impedance is matched to the radio or transmission line it is connected. The lower the VSWR is the better the antenna is matched and 
large amount of power is delivered. The value of VSWR ranges from 1 to ∞, but VSWR value less than 2 is considered to be best 
for most of the antenna applications.  The figure 3 depicts that the value of VSWR is less than 2 for the entire range of frequency 
band of 865-868 MHz. 

VSWR =  ଵା|ᴦ|
ଵି|ᴦ|

  

 
Fig 3: VSWR of Spiral Antenna 

Return Loss (RL) is another specification of interest for an antenna design which is denoted in decibels (dB). Basically the return 
loss should be less than -10 dB for the antenna design. Here in the fabricated antenna the return loss obtained is also less than -10 
dB, which is shown in the figure 4 below. The figure 5 and 6 shows the directivity and gain plot of an antenna designed. 

RL =  -20 log [ௌௐோିଵ
ௌௐோାଵ

] 
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Fig 4: Return loss of spiral antenna 

 
Fig 5: Directivity plot 

 
 

 
Fig 6: Gain plot 
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V. CONCLUSION 
The near-field spiral dipole antenna for RFID application for the range of 865-868 MHz with VSWR less than 2 and return loss of 
less than -10 dB is designed using CST tool and it is analyzed. The designed antenna is fabricated on Printed Circuit Board and 
tested based on required specification. 
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