
 

                  International 

OPEN      ACCESS                                                                                                 Journal 

Of Modern Engineering Research (IJMER) 

 

| IJMER | ISSN: 2249–6645 |                     www.ijmer.com           | Vol. 7 | Iss. 10 | October 2017 | 1 | 

Pattern Reconfigurable Antenna Uses To Increase Radiation 

Frequency for Compact Device Applications 
 

1*
Yasin Muhammad, 

2
Wang Zhuopeng 

 

Collage of Electronics, Physics and Communication 

Shandong University of Science and Technology, Qingdao, China 

Corresponding Author: *Yasin Muhammad 

 

 

 

 

 

 

 

 

 

 

 
I. INTRODUCTION 

With the quick growth of the wireless communication technologies, the reconfigurable antenna has 

motivated great concerns due to its ability to improve the system performance. The pattern reconfigurable 

antenna can enable the system to Bypass noisy climate and save energy by adjusting directing signals against 

intended user. In [1] the reconfigurable antenna is imported and analyzed to improve the achievement in MIMO 

system. A pattern reconfigurable antenna is practical in the phased array to expand the scanning angle coverage 

in [2].   

In [3], a radiation frequency of pattern reconfigurable antenna for compact terminals has been proposed 

and reviewed. The proposed antenna can operate at 0.85GHz and 1.9GHz with directional or omnidirectional 

respectively. In this paper, Pattern Reconfigurable Antenna uses to Increase Radiation Frequency for Compact 

Device Applications is proposed and discussed. In correlation with the antenna in [3], two parasitic bar are apply 

to boost the impedance bandwidth. The intended antenna can cover 0.83-0.93GHz and 1.65-1.90GHz by 

switching the two switches on the consumed component, and it can provide three different modes of the pattern 

at all operating band. 

 

II. DESIGN OF THE INTENDED ANTENNA 

The design of the frequency and pattern  

Reconfigurable antenna is shown in Fig. 1. Two parasitic components are set onward the consumed 

component. The switches are fixed into the dielectric substrate. Two parasitic bars are set on the surface of 

substrate. The electric permittivity and loss contiguous of the substrate are 4.4 and 0.002 respectively. The 

consumed component is fed by a 50 Ω coaxial probe and is set in the centre of the intended antenna. Concordant 

to theory of Yogi Antenna, the parasitic component can work as a director or reflector by controlling the states 

of the switches on the parasitic component. The frequency 

 

 

ABSTRACT: In this paper, Pattern Reconfigurable Antenna uses to Increase Radiation Frequency for 

Compact Device Applications proposed. The proposed antenna includes of an incitement component, four 

parasitic components and eight radio frequency switches. The    analysis results show that the proposed 

antenna can operate at 0.83-0.93GHz and 1.65-1.90GHz for compact device applications. The frequency 

and the pattern reconfigurable characteristics are accomplished by controlling the radio switches 

connected on the incitement component and the parasitic components. The simulation results established 

that the proposed antenna can establish three different modes of the pattern at all frequency. 
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Fig. 1 the design of the proposed antenna 

 

Reconfigurable characteristic is accomplished by controlling the states of two switches connected on the 

incitement component. Concordant to [5], the Q of the proposed antenna can be calculated by 

9 / 2RS ocQ V kV
 

 

 

 

Where 
33/ 4 ,RS rV 

 is the wavelength in the free space at the resonance frequency 
/ 2,r  

and Voc is 

the physical volume of the antenna. Since two parasitic bars are set on the substrate, the Voc is expanded. Thus, 

the value of Q is decreased, resulting in a gain of bandwidth. 

 

III. SIMULATED RESULTS 
To approve the intended radiation frequency and pattern reconfigurable antenna, Analysis HFSS-14 is used to 

verify the performance of the proposed antenna. The physical parameters of the antenna are:

0 12 41,2 53,2 121,2 51, 3A R DL L L L W     , 

2 38, 1, 2, 22.5, 15, 2W W d SD SR L H        (unit=mm) . From Fig. 2, we can see that the intended 

antenna can operate from 0.83 to 0.93GHz at Modes 1 -3 and cover the bandwidth of 1.65-1.90GHz at Modes 

4-6. It can be seen from Table 2 that the bandwidths with VSWR  2.5 at Mode-4 and Mode -5 are 55% and 

41%, respectively, which are more than those in [4]. 

 

 
Fig. 2. The VSWR of the proposed antenna 
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Table I: The Influence of Parasitic Bar on VSWR 

Modes With parasitic bar Without parasitic bar 

   

Mode-4 1.66-1.97GHz 1.82-2.08GHz 
Mode-5 1.57-1.91GHz 1.81-2.05GHz 

 

The radiation patterns have been shown in Fig. 3. The pattern at Modes 1-3 and Modes 4-6 are 

acquired at 0.85GHz and 1.9GHz, respectively. The proposed antenna can be applied as omnidirectional 

antenna at Mode-1 and Mode-4. It can be observed that the maximum beams are at 90
o
 and 270

o
 in the H-plane 

for other Modes.  

 

IV. CONCLUSION 

Pattern Reconfigurable Antenna uses to Increase Radiation Frequency for Compact Device 

Applications has been proposed. The bandwidth is considerably boosted by using two parasitic bar on the 

substrate. The proposed antenna covers GSM850 and DCS1800 and has three different modes of the pattern at 

all band. 

 

 
(a) E-plan 

 

 
(b) H-plan 

Fig. 3. The radiation pattern of the proposed antenna 



Pattern Reconfigurable Antenna Uses To Increase Radiation Frequency f 

| IJMER | ISSN: 2249–6645 |                     www.ijmer.com           | Vol. 7 | Iss. 10 | October 2017 | 4 | 

 

REFERENCES 
[1]. P.  Y.  Qin, A.  R.  Weily,  Y.  J.  Guo, and C.  H.  Liang,  “Polarization Reconfigurable u-slot patch antenna,” IEEE    

Trans. Antennas Propag., vol. 58, no. 10, pp. 3383–3388, Oct. 2010. 

[2]. Y. Y. Bai, S. Q. Xiao, M. C. Tang, Z. F. Fu, and B. Z. Wang,“Wide-Angle scanning phased array with pattern 

reconfigurable ele-ments,” IEEE Trans. Antennas Propag., vol. 59, no. 11, pp. 4071–4076,Nov. 2011 

[3]. W. S. Jeong, S. Y. Lee, W. G. Lim, H. Lim, and J. W. Yu, “Tun-able band-notched ultra wideband (UWB) planar 
monopole anten-nas using varactor,” in Proc. 38th Eur. Microw. Conf.,Amsterdam,The Netherlands, Oct. 2008, pp. 

266–268. 
[4]. S.-W. Kim, J.-S. Koh, M. Cho, and K.-J. Cho, “Towards a bio-mimetic flytrap robot based on a snap-through 

mechanism,” in Proc. IEEE RAS EMBS Int. Conf. Biomedi. Robot. Biomechatron. (BioRob), Sep. 2010,pp. 534–

539. 

[5]. Y. Tawk, J. Costantine, K. Avery, and C. G. Christodoulou, “Imple-mentation of a cognitive radio front-end using 
rotatable controlled reconfigurable antennas,” IEEE Trans. Antennas Propag., vol. 59, no. 5,pp. 1773–1778, May 

2011 

 

 

 

*Yasin Muhammad. “Pattern Reconfigurable Antenna Uses To Increase Radiation 

Frequency for Compact Device Applications.” International Journal Of Modern 

Engineering Research (IJMER), vol. 07, no. 10, 2017, pp. 01–04. 


