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 The microstrip and patch antennas are very compact, light weight and can be mounted 

on any shaped surface. This makes use of microstrip antenna very convenient for Radio 

Frequency Identification (RFID) applications. The RFID themselves are very compact 
and need to installed or integrated onboard of objects and items for various purposed. 

The tags of such antennas are also suitable for any type of surface such as metal or 

glass. A microstrip antenna for a passive RFID tag is designed and tested by simulation 
over a frequency range of 2.45 to 2.56 GHz range.  The performance analysis for return 

loss and phase vs. frequency is carried out.  A return loss of – 22.76 dB is achieved for 

the microstrip patch antenna. Additionally, a simulated radiation pattern is also analysed 
for far field and near field distribution patterns. 
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INTRODUCTION 

 

 The RFID based automated and intelligent systems are evolving fast for a very wide range of applications 

including market, business and health monitoring and controlling. Complex security and safety related solutions 

are also benefited from RFID technology.  The RFID is a tag which is normally attached with object or it is 

mounted on any surface of the object. It can indicate the location of the object or it holds the product 

information such as specification and other relevant information. The tag along with object, if moves in the 

reading range of the reader, is able to communicate with reader device without any physical contact (Tashi et al, 

2011).   This is possible only because there is complete communication system including antenna for the pair of 

object and reader system. Only if object is out of the range of transmission, the reader will not be able to 

communication with the RFID tag. RFID enabled health care systems are automated for fast and accurate 

exchange of information in big hospitals (Samuel et al, 2012). The automation of healthcare has applications of 

information and communication technology at much larger scale. The information and communication 

technology has many advantages and features which are very critical and essential for efficient working of 

automated healthcare system (Kashwan et al, 2011). The RFID is much more effective automation compared to 

the bar codes which are normally used in many hospitals (Hsien-Wen et al, 2001). The information transfer can 

only be faultless and prompt only and only if antenna radiation is robust and fast enough to accomplish the task 

at hand in time (Ioannides et al, 2005). The tags which are sometimes called as transponders can be used to 

mark objects and animals. There are quite cheaper and forms low power wireless sensor networks as these 

communicate automatically for various purposes such as counting, tracking and monitoring. 

 

1. Patch Antenna Design: 

 The design of the patch is indicated in Figure 1. The design is simulated on ADS software platform for 

simulation test and verification as physical structure is shown in Figure 1. The RFID tags are designed and 

operated at ultra high frequency range. At these frequencies, the communication is much adversely affected by 

material properties over which the tags are mounted or placed. Even metal surfaces are more interfering and act 

as lossy materials. Not only the parent material affects the radiation but even the surrounding objects cause 

considerable loss. In these conditions, it becomes more difficult to design an efficient and compact patch 

antenna.  Among many type of possible antenna design, patch antenna design appears to be better choice. The 

patch antennas are very much suitable for metallic surface mounting (Amsavalli et al, 2014).  
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                                     (a)                                                                                 (b) 

 

Fig. 1: Physical structure of proposed antenna for RFID applications – a general structure location view (a) 3D 

view of patch and subrate layers with feed indicated (b) Representation of 3D view of patch and feed 

position. 

 

 In general, if a tag does not have power on board then it is called a passive tag. A reader system transmits 

the radio signal and activates the tag.  Then, the reader reads back as the data are transmitted from the tag 

mounted on any type of surface (Koo et al, 2007). 

 In this design, a compact and light weight planar antenna is designed and simulated for the performance 

test. A very compact patch of size 18 × 14 mm patch is designed on a substrate of thickness 0.4 mm. The 

substrate of FR4 is chosen with dielectric constant equal to the 4.4 approximately. The feed line width is 

maintained at 2.98 mm and characteristic impedance is achieved at 50 Ω. The dielectric material of FR4 is 

sandwiched between patch on the top surface and a metallic ground plane. A slotted patch is designed as shown 

in the figure 1 (b). A slot of width of 1 to 2 mm is chemically etched out on the plated patch. The choice of the 

substrate is based on the dielectric constant for required frequency range of operations for the tag 

communications. The feed position is chosen by trivial method to obtain better gain and directivity for the given 

applications. 

 

2. Results and Analysis: 

 The patch antenna designs, as discussed in the previous section are simulated on ADS software platform for 

performance evaluation. The gain, directivity and radiation intensity are illustrated in figure 2. The return loss 

and phase vs. frequency response is illustrated in figure 3, as shown above. As an example simulation for the 

design, the return loss is achieved at - 21.638 dB for a resonance frequency of 2.45 GHz. The results and its 

analyses are shown in Figure 2 as shown above. The resonance frequency is observed at about 2.4 to 2.5 GHz at 

which the return loss is minimum most which is desirable for the patch.  

 
Fig. 2: Patch antenna performance based on gain, directivity and radiation intensity. 
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 The figure 3, also shows phase information at resonance frequency. The figure 4, as shown above illustrates 

radiation pattern and field distributions in space in all around directions taken into considerations. Table 1 lists 

important parameters and its values achieved after simulations are carried out. The complex gain and directivity 

are shown in dBi units in Table 1. The radiation efficiency is achieved at 91.21%. The input power is 0.5145 

milli watt and radiated power is measured at 0.4693 milli watt. The patch operates at a very low power as 

distance range is very small, in the range of few 10s of meters. 

 

 
Fig. 3: Return loss and phase vs. frequency performance of strip antenna. 

 

 
 

Fig. 4: Radiation patterns of field distributions. 

 
Table 1: Antenna Parameters. 

Sl. No. Antenna Parameters Performance Metrics 

1  Frequency 2.4 GHz 

2  Input Power 0.5145 mW 

3  Radiated Power 0.4693 mW 

4  Directivity 5.76 dBi 

5  Gain 5.36 dBi 

6  Radiation Efficiency 91.21 % 

7  Max. Intensity 0.14 W/Steradian 

8  Effective Angle 3.33 Steradian 

9  E(theta), Mag. and Phase 0.316 and 109.36 

10  E(Phi), Mag. and Phase 0.77 d -31.122 

 

3. Conclusion: 

 In this paper the author have designed and implemented a microstrip antenna for the RFID tags mounted on 

the surface of the antenna. The frequency range is chosen between 2.4 GHz and 2.5 GHz range. A microstrip 

antenna is further tested by simulating the design on ADS software platform. The performance analysis for 
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return loss and phase vs. frequency indicates a return loss of – 21.638 dB. The directivity and radiation patterns 

are analysed. The range of antenna is about 20 to 40 meters depending upon actual frequency and radiated 

power. The radiation efficiency is estimated as 91.21%. The patch antenna has applications in RFID tags for 

various purposes. 
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