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 Abstract : A new high gain, multiband hexagonal-

shape slot loaded microstrip patch antenna is 

presented in this paper. The antenna is printed on a 

dielectric substrate, backed by a metal board, and 

directly fed from a 50  coaxial cable. Using IE3D 

software package of Zeland, according to the set size, 

the antenna is simulated. The introduction of 

rectangular slot in hexagonal antenna offers a low 

profile, multiband, high gain and compact antenna. 

The computer simulation results show that the 

antenna can realize multiband characters at resonant 

frequencies of 7.4 GHz, 8.51 GHz and 9.8 GHz as in 
4G technology. 

 
I. INTRODUCTION  

 In this paper a printed multiband antenna fed by a 
coaxial probe is presented. The antenna is 

simulated using IE3D, 14.10 version of Zealand. 

The results show the impedance bandwidth has 

achieved a good match. Besides to make sure that 

the antenna designed in this paper can be applied 

into practice for 4 G technology like virtual 

navigation, tele-medicine and multimedia 

transmission. The technology is commercially 

available from 2010 and already in use. An antenna 

with multiband nature can cater to different 

applications via a single antenna with low cost. 

 

II. ANTENNA DESIGN 

 

The geometry of the proposed hexagonal shaped 
slot antenna is shown in Figure 1. The antenna is 

built on a glass epoxy substrate with dielectric 

constant 4.4 and height h of 1.578 mm. A substrate 

of low dielectric constant is selected to obtain a 

compact radiating structure. The geometry of the 

top view of the proposed antenna is shown in 

Figure 1. The dimensions of the slotted patch are 

shown. Reducing the size of the antenna and 

multiband characteristic are one of the key factors 

for communication devices. Coaxial probe feed is 

used for multiband characteristic. 

 
Fig.1 Geometry of the proposed hexagonal 

microstrip antenna 

TABLE I.  Dimensions of the hexagonal 
microstrip patch antenna  

Dimension Value 

Length of rectangular 

patch 
43 mm 

Width of rectangular 

patch 
25 mm 

Feed point (18,0) 

Permittivity of dielectric 4.4 

Loss tangent 0.02 

Height of dielectric 1.578 mm 

Effective dielectric 

constant 
2.098 

 

 

III. RESULT 

 

         The performance of this antenna was 

simulated and optimized by IE3D 14.10 version of 

Zeland. This was used to calculate the return loss 

and radiation pattern. The simulated return loss of 

the proposed antenna is shown in the Figure 2. The 
simulated result shows that the resonant frequency 

locates at about 7.4 GHz, 8.51 GHz and 9.8 GHz in 

the 4 G frequency spectrum. The simulated return 

loss graph and the 2-D radiation plot of the 

proposed antenna are shown in Figure 3.   
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Fig.2 Simulated return loss for the 

hexagonal microstrip patch antenna 

 

 

 
 

Fig.3 Simulated 2-D radiation plot 

 

IV. CONCLUSIONS 

                  A novel compact, slot loaded hexagonal 

microstrip antenna for multiband application for 

4G has been designed, simulated and analyzed 

theoretically. Simulation results of a multiband 
microstrip patch with resonant frequencies at 7.4 

GHz, 8.51 GHz and 9.8 GHz. have been present. 

Antenna performance can be enhanced by adjusting 

the probe position and the dimensions of the patch. 

It can be concluded that the proposed antenna has 

satisfactory multiband performance in the 4G 

spectrum.  

 

Acknowledgements  
My sincere thanks to Amity University, Noida for 

the preparation of the paper and support of my 

fellows peers.  
 

REFERENCES  
[1] M Ozaki, Y. Adachi, Y. Iwahori, and N. Ishii, Application 

of fuzzy theory to writer recognition of Chinese characters, 
International Balanis, C.A.,Antenna Theory Analysis and 

Design, 2nd Edition, John Wiley & Sons. Inc. 

[2] Bhattacharyya, A. K., and Garg, R, Generalized 

transmission line model for microstrip patches IEEE 
Proceedings, Vol. 132, pp. 93–98. 

[3] Bhatti, R.A. and Park, S.O.Hepta-band internal antenna for 

personal communication handsets IEEE trans. Antennas 
and Propagation. 55(12): 3398-3403, 2007, 

[4] Bhatti, R.A., Yoon, H.S. and Park, S.O.Design of a 

compact internal multi-band antenna for mobile phones 
and WLAN applications,  ISAP2007 Proceeding: 230-

233,2007 

[5] Cap, A., Raida, Z., Palmero, E. D. L., and Ruiz, R. 
L.Multi-band planar antennas: A comparative study, 

Radioengineering. 14(4):11 – 20, 2005, 

[6] Derneryd, A.G., Linearly Polarized Microstrip Antennas, 
IEEE Trans. on AP, Vol. AP-24, pp. 846 – 851,1976. 

[7] Garg, R., Bhartia, P., Bahl, I., and Ittipiboon, A Microstrip 

antenna design handbook, Artech House, Bostan.London, 
2001. 

[8] Guo, Y.X. and Tan, H.S. New compact six-band internal 
antenna, IEEE Antennas and Wireless Propagations 

Letters, 3:295-297, 2004. 

[9] Hu, C.N., Chen, W. and Tai, B, A compact multiband 
antenna design for mobile handsets, APMC 2005 

Proceeding, 2005. 

[10] IE3D 14.4. 2005Zeland Software Inc., Fremont, U.S.A. 

[11] Kraus, J.D. and Merhefka, R.J. Antenna for all 
application, third edition, Tata McGraw-Hill. India, 2004. 

[12] Li, R.L., Pan, B., Papapolymerou,J., Laskar, J. and 

Tentzeris, M.M., Broadband low-profile antennas for 
wireless application ,IET Microw. Antennas Propag. 1(2): 

396-400, 2007. 

 
 

 


