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Abstract :In this paper  low profile printed monopole antenna for RFID applications is presented ,this antenna is 

designed for RFID coverage, In this work design and simulation confined RFID communication can be achieved with 

this antenna geometry ,a low profile RFID antenna is designed and resonant frequency is computed using Method of 

Momentum(MOM) in ADS software, by varying the dimensions of the proposed antenna can achieve resonant 

frequency ,the low profile printed monopole antenna achieves a desirable radiation characteristics with gain 3.8dBi for 

operating frequency 2.4GHz. 
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I. INTRODUCTION 

Over the last few years lot of  low profile printed monopole antenna have been developed for RFID antennas ,especially 

for RFID applications at 2.4GHz ,the printed monopole antenna are omnidirectional radiation pattern ,using for medium 

to large range range  of  RFID systems such as single frequency and narrow bandwidth applications[1][2],but with the 

radiation capacity and radiation pattern characteristics, low cost and easy to fabricate process, To increasing working 

bandwidth of the RFID antenna many improve structure used such printed metal wreath feed structure[3].multi antenna 

array wreath types of arms [4].These methods size of antenna complicate structure of the antenna ,we introduce the new 

structure the printed slotted monopole antenna .it will increase the radiation characteristics of antenna ,but the size of 

the antenna increase the compare to existing antenna s structure [7].It can increase the working bandwidth of an RFID 

antenna . RFID tag antenna operating with in the limited space, the simplified structure it have excellent radiation 

pattern. 

To increase the bandwidth of the antenna with this simplified structure, In slotted printed monopole antenna  patches are 

scattered electromagnetic waves. 

The operating frequency for the RFID antennas allocated by the around 868-878 MHz and 2.4-2.45 GHz [8] .Thus, the 

low profile slotted printed monopole antenna, covers the 2.4 GHz. 

 

II. STRUCTURE DESIGN OF AN ANTENNA 

In structural design of a printed monopole antenna slotted on the rectangular patch, according to the FCC RFID 

operating frequency ,we designed a low profile printed monopole antenna for RFID applications .propose antenna using 

Rogers_Ro4003 dielectric substrate with thickness 2.0 mm and dielectric constant εr=3.38 ,  
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Fig.1 Antenna confiuration structure  Of The Low Profile Printed  Monopole  Antenna For RFID Applications 

The proposed geometry size is L*W is 95*25 mm and patch and slot   length  is 

L1=17mm,L2=15mm,L3=1mm,L4=20mm,L5=14mm,L6=12mm,L7=14mm  patch width of the antenna is 

W1=10mm,W2=3mm,W3=5mm,W4=8mm,S1=3mm, length of the ground plane is 

S2=1mm,S3=3mm,g1=3mm,Sg=3mm, in this above mentioned  geometry of the antenna  theoretically designed  using 

following equations 

The lower frequency equation is given below 
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The effective dielectric contant is calculated by using this equation is  
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Fundamental resonant length of the monopole arm is  
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  From the alternative equation for the resonant frequency is  
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To find the width of the antenna is using this equation  is 
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    . (5) 

Where, 

fr = Resonant Frequency 

ε r = Relative dielectric constant  

ε o = 8.9x10
−12

 C
2
 /Nm

2
  

µo = 4π.x10
−7

 Tm/A 

Antenna  length here donaote as „L‟ is designed by following equation  

2 ……. (6) 

Where, 

fr = Resonant Frequency 

ε r = Relative dielectric constant  

ε o = 8.9x10
−12
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µo = 4π.x10
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III. SIMULATED RESULTS AND DISCUSSIONS 

Simulated return loss of the slotted printed monopole antenna is shown in fig.2, from the figure the operating frequency 

at 2.4GHz which return loss S11 is -17 dB. In this resonant frequency 2.4 GHz perfectly suitable for the RFID 

applications .In proposed antenna using microstrip feed line to exciting the monopole antenna it will scattering the 

electromagnetic waves in a slot of the antenna, slot of the printed antenna and microstrip fed line with 50 Ω achieves 

the impedance matching, the proposed antenna acquired efficient radiation characteristics such as E-plane polarization, 

H-plane polarization, gain and directivity. In this proposed antenna operating at 2.4 GHz band for RFID applications, 

simulated using Method of momentum (MOM) in ADS simulator. 

                                

Fig.2  Reurn Loss Of Low Profile Printed Monopole Antenna for RFID Applications 

 

                                                                      Fig .3(a) 
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                                                                      Fig .3(b) 

Fig 3. (a) and Fig.3.(b) Surface Current Distribution  of Low Profile Monopole Antenna For RFID Applications. 

 

                                                                      Fig.4(a) 

                                                                    Fig.4(b) 

Fig 4.(a) and Fig.4.(b) Surface Current Distribution in forward and reverse direction of  Low Profile Monopole Antenna For 

RFID Applications. 
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Fig .5. E Plane and H-Plane Radiation Pattern of Low Profile Monopole Antenna at 2.4GHz. 

The proposed antenna radiated in the omnidirectional radiation pattern shown in fig.5, In this antenna achieves perfect radiation 

characteristics gain and directivity of the antenna at 2.4GHz is 3.41dBi and 3.1 dBi respectively. Simulated results of a 

proposed of Low Profile Monopole Antenna can operate at 2.4 GHz for RFID applications. 

IV. CONCLUSION 

A new type of low profile monopole antenna for RFID applications has been proposed and simulated all monopole antennas 

printed on the thin substrate, which is Rogers Ro4003 dielectric printed board used for this proposed antenna, In this proposed 

monopole slotted antenna achieved desired radiation pattern with gain of 3.41 dBi at 2.4GHz and return loss -17 dB at 2.4GHz, 

Thus it perfectly suitable for the short range of RFID applications.  

V. REFERENCE 

[1] M.Stupf, R.Mittra, J.Yeo, et al, “Some Novel Design for RFID Antennas and their Performance Enhancement with Metamaterials”, IEEE Antennas and 

Propagation Society International Symposium, pp. 1023-1026, July 2006. 

[2] Ahmed Ibrahiem, Tan-Phu Vuong, Anthony Ghiotto, et al, “New Design Antenna for RFID UHF tags”, IEEE Antennas and Propagation Society 

International Symposium, pp. 1355-1358, July 2006. 

[3] Namhoon Kim, Hongil Kwon, Jong-Wook Lee, et al, “Performance Analysis of RFID Tag Antenna at UHF (911 MHz) Band”, IEEE Antennas and 

Propagation Society International Symposium, pp. 3275-3278, July 2006. 

[4] Kihun Chang, Sang-il Kwak, Young Joong Yoon, “Small-sized Spiral Dipole Antenna for RFID Transponder of UHF Band”, Microwave Conference 

Proceedings, Asia-Pacific Conference Proceedings, Vol.4,pp. 4-6, 2005. 

[5] Jan-Dong Tseng, Rong-Jie Ko, Wen-De Wang, “Switched beam antenna array for UHF band RFID system”, IEEE International Workshop on Anti-

counterfeiting, Security, Identification, pp.92-95, 2007. 

[7] Bin Lin, Jianhua Zhou*, Baiqiang You, “A Novel Printed Folded Dipole Antenna Used for Modern RFID System”, Third International  Conference on 

Communications and Networking in China (CHINACOM 2008, Hangzhou, China), pp. 773-777, Aug. 2008. 

[8] Agilent website “www.agilent.com/find/wirelessconnectivity.com” 

[9] C. A. Balanis, Antenna Theory: Analysis and Design, 3rd ed. NewYork: Wiley, 2005, pp. 859–864. 

[9] Y. T. Lo and W. F. Richards, “Perturbation approach to design of circularly polarized microstrip antennas,” Electron. Lett., vol. 17, no. 6,pp. 383–385, May 

1981. 

[10] S. Egashira and E. Nishiyama, “Stacked microstrip antenna with wide bandwidth and high gain,” IEEE Trans. Antennas Propag., vol. 44, no.11, pp. 1533–

1534, Nov. 1996. 

[11] K. L. Chung and A. S. Mohan, “A systematic design method to obtain broadband characteristics for singly-fed electromagnetically coupled patch antennas 

for circular polarization,” IEEE Trans. Antennas Propag., vol. 51, no. 12, pp. 3239–3248, Dec. 2003. 

[12] R. B.Waterhouse, “Stacked patches using high and low dielectric constant material combinations,” IEEE Trans. Antennas Propag., vol. 47,no. 12, pp. 

1767–1771, Dec. 1999. 

 

BIOGRAPHY 

 POONGODI.C received B.E degree in Electronics and Communication Engineering from Bharathiyar 

University and M.E in Communication Systems from Anna University, Chennai. She is currently 

Associate Professor in the department of Information and Technology at Bannari Amman Institute of 

Technology, India. Her research interest includes Wireless communication, smart Antennas and Digital 

Signal Processing.  

 

http://www.ijirset.com/


ISSN: 2319-8753 

International Journal of Innovative Research in Science, Engineering and Technology 
Vol. 2, Issue 2, February 2013 

Copyright to IJIRSET                                              www.ijirset.com                                                                              459 
 

 SHANMUGAM.A received the Ph.D. in Computer Networks from PSG College of Technology., 

Bharathiyar University, India, in 1994. From 1972 -1976 he served as a Testing Engineer at Test and 

Development Center, Chennai. Since April 2004, he assumed charge as the Principal, Bannari Amman 

Institute of Technology, India. he received “Best Project Guide Award” five times, “Best Outstanding Fellow 

Corporate Member Award”, “Jewel of India Award ”, “Bharatiya Vidya Bhavan National Award for Best 

Engineering College Principal 2005” and  “Education Excellence Award”.  

 

PRABHU P is a PG scholar doing his M.E communication system  in Bannari Amman Institute of 

Technology.  Earlier he has completed his undergraduate in the field of electronic and communication 

engineering in sudharsan engineering college india in 2010.he was worked as a service engineer from 2010-

2011. 

 

SARVESH P is a PG scholar doing his M.E communication system in K.Ramakrishan college of 

engineering.  Earlier he has completed his undergraduate in the field of electronic and communication 

engineering in Annai madhammal sheela engineering college india in 2010. 

 

 

 

  

   

http://www.ijirset.com/

