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 Abstract: In mobile phones and other hand held devices 

like the Personal digital assistants the antenna plays a 

pivotal role which decides the device performance over 

various communication standards. This paper presents 

a dual band Planar Inverted F antenna(PIFA), the main 

radiating patch is etched(F shaped slot) to control the 

resonating frequencies that cover 2.4GHZ Wireless 

local area network(Bluetooth/WLAN) and 5.2GHZ 

Wireless Interoperability for Microwave 

access(Wimax). Use of an extra shorting strip was 

found to enhance bandwidth at a  low frequency band 

and the slot enhanced bandwidth a higher frequency 

band. The optimized dimensions of the proposed 

antenna are 9x 9 x 1mm³. The simulation results show 

that the antenna parameters satisfy the requirements of 

wireless handheld devices. 

 
 

Keywords: Return loss, Voltage standing wave ratio, Radiation pattern, 

Planar inverted F antenna. 
 

I. INTRODUCTION 

A PIFA is also known as short circuited microstrip 

antenna. It consists of a quarter wavelength patch separated 

from the ground plane by a dielectric, a top patch, a feed 

wire feeding the antenna and a shorting plate at one end of 

the radiating patch. PIFA has many advantages over the 

conventional antennas like small size, low cost and low 

backward radiation minimizing specific absorption rate 

(SAR).  The distance between the feed point and the 

shorting plate determines the impedance of the antenna i.e. 

smaller the distance smaller the impedance. [1] 

Also PIFA has moderate to high gain in both vertical and 

horizontal polarization states, which makes it quite suitable 

for the wireless communication service where the antenna 

orientations are not fixed and the environment is active, i.e. 

signal reflections are possible from all corners of the 

vicinity. In this case where environment is reflective major 

parameter of concern is total field that is the sum of the 

horizontal and vertical polarization field.[1]. 

The small bandwidth of PIFA is a major concern however 

by adjusting the width of the antenna, its height and the 

substrate permittivity and the size of the ground plane 

bandwidth can be optimized. This design uses the concept 

of multiple shorting strips to enhance bandwidth at the 

lower band and slots are used to enhance bandwidth at the 

high frequency. 

II. ANTENNA DESIGN 

The proposed PIFA is designed to work for Wimax 

(5.2Ghz) and Bluetooth(2.4Ghz). 

The dimensions of the proposed PIFA are 9mm X 9mm. In 

the proposed design the ground plate is taken to be 

rectangular with size 15mm x 17mm resp. The patch lies 

1mm above the ground plane .The patch is shorted to the 

ground via a rectangular shorting plates of size 1mm x 

1mm and 0.2mm x 1mm respectively. The radius of the 

inner feed is 0.1mm and outer coaxial cover has a radius of 

0.2mm.The height of the inner feed wire is 1mm. Fig.1 

shows the design of the proposed antenna. 

The antenna is fed through the inner feed connected to a 

50Ω transmission line. The dimensions of the substrate are 

15mm x 17mm x 1mm respectively and the relative 

permittivity of about 4.4(FR4 epoxy). The inner feed wire 

has the permittivity of 1(pec). 

It was observed that creating an F slot on the top patch 

enhances bandwidth at the 5 GHz band .Optimization of 

the F shaped slot helped in attaining resonance at 5.2 GHz. 

It was also observed that use of an extra shorting strip 

enhances bandwidth at the lower frequency band and also 

effects the resonant frequency. 
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Fig. 1.Design of the proposed antenna. 

 

Fig. 2.Diagram for Patch 

 

Figure 3.shows the slot parameters used in the design the 

slots on the patch are used to enhance bandwidth at a 

higher frequency band and use of extra shorting strip 

enhances bandwidth at the lower frequency band. It is 

observed that changing the dimensions of the slot results in 

decreased standing wave ration at the resonant frequencies. 

Furthermore it is observed that the length of the patch 

controls the resonating frequency, the width controls 

impedance matching, the height controls the bandwidth, the 

width of the shorting place increases bandwidth and the 

feed position from the shorting plate has effects on 

resonating frequency and bandwidth. 

 

 

 

 

 

 

 

 

 
 
 

TABLE I. Parameters of PIFA antenna. 

Parameters  Dimensions 

Ground Plane 15mm x17mm 

Substrate 15mm x 17mmx1mm 

Patch 9mm x 9mm 

Shorting Plate_1 1mm x1mm 

Shorting Plate_2 0.2mm x 1mm 

L1 9mm 

L2 1mm 

L3 1.5mm 

L4 1mm 

L5 1mm 

L6 0.5mm 

L7 3mm 

L8 1mm 

Feed Pin Radius=0.1mm 

 Height= 1mm 

 

III. RESULTS 

Figure 5 depicts the voltage standing wave ratio (VSWR) 

which a measure of impedance match or mismatch between 

the transmission line and antenna. The VSWR for the 

resonating frequencies of 2.4 and 5.2 is 2.5 and 1.6 

respectively. 

 

 
Fig.3 . Return Loss  Plot. 
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Fig. 4.Voltage Standing Wave Ratio Plot. 

Figure 6.depicts the gain for the proposed antenna the 

antenna gain turns out to be-9db. Antenna gain is defined 

as antenna directivity times a factor representing the 

radiation efficiency. This efficiency is defined as the ratio 

of the radiated power (Pr) to the input power (Pi). The 

input power is transformed into radiated power and surface 

wave power while a small portion is dissipated due to 

conductor and dielectric losses of the materials used. 

Figure 7.depicts the radiation pattern of the proposed 

antenna. 
 

 
Fig. 5.Radiation Pattern of the proposed antenna. 

 
 

Fig.6.Two dimensional radiation pattern of the antenna. 
 

IV. CONCLUSION 

The proposed antenna supports Wimax frequencies 

centered at 5.2 Ghz and has a bandwidth of 100 MHz  at 

this frequency It also supports Bluetooth  frequencies 

centered at 2.4 Ghz and has a bandwidth of about  100MHz 

in this range. 

V. ACKNOWLEDGEMENT 

The authors of this paper thankfully acknowledge Analysis 

for providing simulation tools that aided the design of this 

antenna. 

REFERENCES 
[1] PIFA for mobile phones -Haridas 

[2] Praveen Kumar Sharma, Sonu Elsa Jacob, Vasundhara Sharma,” 

Planar Inverted F-Antenna for Handheld Devices Working at Wi-
MAX Frequency Range (5.2 GHz)”, International Journal of 

Engineering Research & Technology (IJERT), ISSN: 2278-0181, 

Vol. 3 Issue 9, September- 2014,pp.2-4. 
[3] Naveen Kumar,” A Multiband pifa antenna for handheld devices”, 

National institute of technical teachers’ training and research 

chandigarh – 160019 July, 2013, pp.20-30. 
[4] .D. Orban and G.J.K. Moernaut,” The Basics of Patch Antennas”, 2nd 

Edition.Vol1, pp.19-28. 

[5]  Kumar Vaibhav Srivastava , Rajan Mishra,” T-slot PIFA with 
Enhanced Bandwidth for Mobile Handset”,International Journal of 

Engineering Technology, Management and Applied Sciences, 

Volume 2 Issue 3,pp.5-7. 
[6] Gaurav Mani Khanal,” Design of a Compact PIFA for WLAN Wi-Fi 

wireless Applications”, International Journal of Engineering 

Research and Development, Volume 8, Issue 7 (September 2013), 
pp. 13-18. 

[7] T. Anita Jones Mary, T. Joyce Selva Hephzibah, C.S.Ravichandran,” 

Slotted Pifa With Edge Feed For Wireless Applications”, 
International Journal of Advances in Engineering & Technology, 

ISSN: 2231-1963,pp.12-15. 

[8] A. Al-Zoubi, F. Yang, and A. Kishk, “A broadband center-
fedcircular patch-ring antenna with a monopole like radiation 

pattern,”IEEE Trans. Antennas Propag., vol. 57, pp. 789–792, 2009. 

[9] Multishorting Pins PIFA Design for Multiband 
Communications,MuhammadSajjad Ahmad, C. Y. Kim, and J. G. 

Park,international Journal of Antennas and 

PropagationVolume 2014 (2014), Article ID 403871. 
[10] Wen-Chung Liu, Chao-Ming Wu, and Yen-Jui Tseng 

„ParasiticallyLoaded CPW-Fed Monopole Antenna for Broadband 

Operation‟IEEE Trans. Antennas and Propagation, Vol. 59, No. 6, 
2011. 

[11] J. S. Chen, “Dual-frequency annular-ring slot antennas fed by a 

CPWfeed and microstrip feed,” IEEE Trans. Antennas Propag. Lett., 
vol.53, pp. 569–571, 2005. 

[12]  W. C. Liu, “Design of a multiband CPW-fed monopole 
antennausing a particle swarm optimization approach,” IEEE 

Trans.AntennasPropag., vol. 53, pp. 3273–3279, 2005. 

[13] I. Oppermann, M. Hamalainen, and J. Iinatti, UWB Theory 
andApplications. New York: Wiley, ch.1, pp. 3–4,2004. 

[14]  G. R. Aiello and G. D. Rogerson, “Ultra- wideband 

wirelesssystem,” IEEE Microwave Mag., vol. 4, no. 2, pp. 36–47, 

Jun.2003. 

 

 

 
 

 
 

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

IJERTV5IS050192

(This work is licensed under a Creative Commons Attribution 4.0 International License.)

http://www.ijert.org
Published by :

Vol. 5 Issue 05, May-2016

123


