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1. Introduction 
 

 Wireless communications have been developed widely and rapidly in the modern world, 

which leads to a great demand in designing compact, low-profile, and multiband antennas. To meet 

these requirements, compact high-performance multiband planar antennas with good radiation 

characteristics are needed. Recently many antennas with multiband characteristics have been 

designed for wireless applications [1-8]. Much effort has been spent on the research of such 

compact and multiband/wideband antennas [1]. A variety of compact multiband antennas have been 

developed so far, such as various kinds of printed monopole antennas [2-4], triangular-shaped 

meander monopole antenna [5], internal folded planar monopole antenna [6], and dual-band antenna 

with a backed microstrip line [7]. 

 In this paper, we have proposed a multiband meander antenna with a backed microstrip line for 

mobile telecommunication systems (GSM, DCS, ISM, WiMAX). The proposed antenna consists of 

a meander line, U-shaped line, and a backed microstrip line. We have used meandering technique [6, 

8] and U-shaped line to produce the GSM and DCS bands, respectively. A backed microstrip line 

technique [7] is used to produce the ISM & WiMAX band. Parametric studies and radiation 

characteristics for this antenna are presented. Ansoft high frequency structure simulator (HFSS) [9] 

is used to simulate the proposed antenna. Prototypes of the multiband antennas have been 

successfully implemented. The measured results of the fabricated prototype will be given and 

compared with the simulated results. 
 
2. Antenna Design and the Measured/Simulated Results 
 

 The geometry and parameters of the multiband meander antenna with a backed microstrip 

line are shown in Figure 1. The proposed antenna consists of a meander line, U-shaped line, and a 

backed microstrip line. The antenna is supported by a dielectric substrate of a height equal to 0.8 

mm and a relative dielectric constant of 4.5. The antenna is excited using 50 Ω microstrip feed line. 

The optimal parameters can be chosen as W = 35 mm, L = 40 mm, MC = 14 mm, ML = 17 mm, 

MW = 3 mm, SL = 16 mm, SW = 3 mm, FL = 17 mm, Wg = 12 mm, Lg = 22 mm, GL = 13 mm, 

and g = 4 mm based on extensive simulation using HFSS [9]. In designing of the antenna, we have 
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used the U-shaped line, the meandering technique, and the backed microstrip line technique of [7]. 

The proposed antenna was simulated and prototypes of the antenna were constructed and measured. 

 

  
(a)Top View                                                              (b) Back View 

 
Fig 1. Geometry of the proposed multiband meander antenna 

 
Figure 2 shows the measured and simulated return losses of the proposed antenna in Figure 1. The 

measured data in general agree with the simulated results. Although good agreement can be seen, 

there are small discrepancies between the simulated and measured results, which may occur because 

of the effect of the SMA connector and fabrication imperfections. Three separate resonant 

frequencies are clearly excited at 920 MHz, 1.8 GHz, and 2.5 GHz simultaneously with a good 

matching condition. The measured -10 dB impedance bandwidths are 13% (880-1003 MHz), 4.5% 

(1.75-1.83 GHz), and 24% (2.2-2.8 GHz) at each frequency bands.  

 

 

 

 

 

 

 

 

 

 

Fig 2. Measured and simulated return losses for the proposed antenna 
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Figure 3 shows the effect of the backed microstrip line on the measured return losses. As can be 

seen from the figure, the backed microstrip line can produce the additional band (DCS).  

 

 

 

 

 

 

 

 

 

 

Fig 3.  Effect of the backed microstrip line on the return loss 
 

The simulated radiation patterns at 0.92, 1.8, 2.45, and 2.6 GHz for the proposed antenna are 

plotted in Figure 4. It can be seen that the radiation patterns in the H-plane are nearly omni-

directional for all frequencies and those in the E-plane are very monopole-like. Also, the radiation 

patterns are stable across the respective operating frequency bands.  

(a)                                                                        (b) 

(c)                                                                           (d) 

 
Fig .4 Simulated radiation patterns: (a) GSM(920 MHz), (b) DCS(1.8 GHz), (c) ISM(2.45 GHz).  
(d) WiMax(2.6 GHz) 
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3. Conclusion 
 

A novel multiband meander antenna with a backed microstrip line has been proposed for mobile 

telecommunication systems (GSM, DCS, ISM, WiMAX). The effect of the antenna parameters was 

studied. The measured -10 dB impedance bandwidths are 13, 4.5, and 24% at each frequency bands. 

The simulated radiation patterns are very monopole-like and stable across the entire frequency band. 

Therefore, the proposed antenna is a good candidate for multiband communication applications. 
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