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Abstract: In this paper, design of a proximity coupled cavity backed patch antenna for UHF band RFID tag 

application is proposed. The antenna is designed to be operated in the UHF range and its cavity backed structure is used 

to protect the tag from physical and external parameters, since the tag is placed inside the cavity. The structure 

incorporates a proximity coupling technique which consists of a coupling section, an impedance tuning π network and a 

chip bonding section. The simulation results of the antenna are therefore presented in the paper, where in the gain of the 

antenna is 5.362 dB. 
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I.INTRODUCTION 
 

Radio Frequency Identification (RFID) is an automatic wireless data collection technology which uses RF signals for 

automatic identification of objects. For RFID systems, the desirable frequencies are 125 KHz (LF), 13.56 MHz (HF), and 

860-960 MHz (UHF)[1]. Ultrahigh frequency RFID has gained much interest because of its high speed, long reading 

range, and low cost. Amongst the tag antennas in UHF RFID applications[2], label-type dipoles are mostly preferred due 

to low cost, however this kind of antennas do not work efficiently when placed over a metallic surface[3]-[6]. In 

applications where the RFID tag is to be placed on a metal surface patch-type antenna structures are mostly used due to 

their high reliability [7]. 

 

     In this paper, a Proximity coupled cavity backed RFID Patch antenna for UHF range is proposed. The feeding 

technique used is the proximity feeding type, where the proximity feed and the RFID chip are enclosed inside the cavity to 

provide protection [8]-[9]. The proposed antenna configuration and the design concept used are explained in Section II. 

Section III demonstrates the simulation and measurement results. Finally conclusions are drawn in Section IV. 

 

II. ANTENNA DESIGN 
 

Fig.1 shows the structure of the proposed antenna. The antenna is composed of cavity, a proximity feed which is 

sandwiched between two dielectric substrates and a cavity cover  

 
Fig 1: Front view of antenna 
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Fig 2: Dimensions of proximity feed of the antenna. 

 

with a patch on it. Two shorting joints provide mechanical support to the patch and also serve as a way to tune the 

resonant frequency of antenna. The total thickness of the antenna is 5mm, with a cavity depth of 3.18mm which 

accommodate two dielectric substrates of 1.52mm each and a proximity feed structure of 0.14mm thickness which is a 

dipole like structure with a RFID chip to be placed in the center. 

 

The dimensions and detailed structure of proximity feed are depicted in fig.2. The proximity feed consist of a 

coupling section with a width 10mm and  

 

Parameter Dimension 

WC 5mm 

G 5mm 

PW 107mm 

PL 70mm 

C 3mm 

CL 8mm 

L 90mm 

W 127mm 

Table 1:Antenna dimensions 

 

Length 8mm, a ∏ network made of two sets of stubs, and a chip bounding section with 1.4mm gap, where an RFID chip 

is to be placed. The cavity cover thickness is 1mm, and it consists of a patch and a rim. The main purpose of the rim is to 

mount the patch to the body. 

III. SIMULATION RESULTS 
 

The optimum dimensions of the antenna are as listed in table 1. On simulation of the antenna, the resonant 

frequency is observed to be at 951.2 MHz and the antenna impedance is found to be from the Z-parameters graph as in 

figure 3. 
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Fig 3: Impedance plot of the antenna 

As we cannot place a RFID chip in CST studio, we opt for a lumped element instead of the chip which has an  

 
Fig 4: Return loss plot of the antenna. 

 

 
 

Fig 5: Radiation pattern of the antenna. 

 

Impedance so as to match the impedance of the antenna, the lumped element consists of a resistor of 1800Ω in parallel 

with a capacitor of 0.95p, so as to cancel the inductance and capacitance values of the antenna and the lumped element. 

Matching the impedance between the antenna and the chip is of atmost importance. 

  

The length of the Coupling section extending out should be greater than 2mm for the antenna to radiate efficiently. The 

results given below are the simulated results of the antenna with the substrate material RT Rogers 5880 with an epsilon 

value of 2.2. The simulated S-parameters plot is as shown in fig 4.  
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Fig 6: Gain of the antenna in 3D. 

 

Fig 5 depicts the radiation pattern of the antenna with angular width and efficiency. It also shows the main lobe 

direction and magnitude of main lobe.  

 

The gain of the antenna is as shown in fig 6. The gain is observed to be 5.362 dB at 951.2 MHz. The directivity of 

the antenna is found to be 6.418 dBi as shown in the fig 7. 

 

 
Fig 7: Directivity of the antenna. 

 

 
Fig 8: Total Bandwidth of the antenna. 
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The total bandwidth of the antenna is measured to be 14.878 MHz as shown in the figure 8 in the range from 

943.85 to 958.73 MHz. 

IV. CONCLUSION 
 

A proximity coupled UHF band RFID tag patch antenna was proposed for mounting the antenna on metallic 

objects. The antenna features a patch and a shorting joint joining the patch to the rest of the body, a cavity to enclose the 

proximity feed and the RFID chip in it. On simulation the resonant frequency of antenna is found to be951.2 MHz and 

with a bandwidth of 14.878 MHz. 

 

The antenna works in the range 943.85 to 958.73 MHz, with a Gain of 5.362 dB. The metal cavity protects the 

RFID chip from external scratches or influences, moreover the stubs in the Π network of the feed are varied to tune the 

antennas impedance with the chip.The resonant frequency of the antenna can be changed by modifying the dimensions of 

the shorting joint or the rim. 
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