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Abstract— a compact penta-band coaxial-fed microstrip 

patch antenna for L and S band microwave access is 

presented. It can be well utilized for WLAN (wireless local 

area network), GPS and WiMAX communication as well. 

The proposed antenna consists of a radiating patch with 

symmetrical rectangular and L-shaped slots including perfect 

conducting ground plane and has a dimension of (50 × 50 × 

1.6mm3 with FR4 epoxy of relative permittivity 4.4. It is 

mainly designed to operate (0.5-3.0 GHz). Simulation result 

depicted that the designed antenna will respond well over 

1.26-1.29, 1.36-1.41, 2.01-2.07, 2.14-2.22, and 2.43-2.51 

GHz frequency bands. Design results are obtained by HFSS 

(high frequency structure simulator), used for simulation of 

microwave devices. 
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I. INTRODUCTION 

A Microstrip antenna has very immense applications in past 

few years because of its small size and integration ability with 

the circuits. High mobility and multiple frequency demands 

for wireless communication devices increase the interest for 

low profile, compact and multiband antennas in recent years. 

The dedicated frequency for WLAN is centered at 2.4/5.2/5.8 

GHz and for WiMAX at 2.5/3.5/5.5 GHz [1]-[2]. The 

development of electronics and wireless communication 

expedite to great demand for wireless devices that can operate 

at different standards like the universal mobile 

telecommunications system (UMTS), wireless local area 

network (WLAN), Bluetooth and also satellite 

communications [3]. In recent years, several reports have 

published about evolution of low profile multiband antennas. 

However, mostly are large and do not endow desired 

bandwidths. One method of improving the bandwidth and 

reducing the size is to cut the resonant slot of either quarter-

wave in length on the edges of the patch or half-wave in 

length inside the patch and hence wide bandwidth is obtained 

[3]-[4]. The microstrip antenna has been analyzed [4], [5] by 

cutting a pair of rectangular slots using their even mode 

symmetry across the feed point. In [6] Y-shaped monopole 

antenna has been designed consisting of a rectangular notch 

with defected ground plane for WLAN. To achieve multiband 

performance [7], CPW- fed slot monopole hybrid antenna has 

been designed. 

In this letter, a compact coaxial-fed antenna is 

presented for L and S band operation. It fulfills following 

operational bands WLAN (2.4-2.47 GHz, specified by IEEE 

802.11b/g standard), WiMAX (3.4-3.69 GHz) and GPS 

(1.22/1.38/1.56 GHz). Penta- band is obtained with the help 

of a pair of symmetrical rectangular and L- shaped slots 

inside the patch. The proposed antenna will work well for low 

band applications.  

II. DESIGN AND MODELING 

The proposed antenna consists of a square patch with 

rectangular slits. Length and width of the patch is determined 

with the help of following equations. 
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l = leff − 2∆l                                                    (5) 

Where, l is actual length, h is thickness of substrate 

and leff is the effective length of the antenna. Actual length 

and width of the patch can be calculated by the above 

equations [1-5]. 

Now using these equations a square patch 50 ×
50 mm2 has designed with equal length and width. The patch 

is placed above the ground plane which has dimension of 

65 × 50mm2.Two slits of 28 × 10mm2 each, have taken to 

form s-shape. The top view of designed model is shown 

below in the figure 1. 

 
Fig. 1: HFSS design model 

III. SIMULATION RESULTS AND DISCUSSION 

The proposed design is simulated by using HFSS 13(High 

frequency structural simulator).The proposed model has two 

symmetrical L-shaped slot to create multiband and  feed point 

is provided at the top edge of the patch so that it can work as 

a edge resonator. 

The Return Loss (S11) of designed model is 

depicted in figure 2.  
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Fig. 2: Return Loss (S11) of the antenna 

Table 1 indicates the return loss in dB. The 

minimum return loss is obtained -22.4dB for the frequency 

centered at 2.18GHz and -20.91dB at 2.46GHz.  

Return Loss of is defined as the measure of total 

amount of power that is reflected from the antenna and for 

practical antenna, return loss parameter should be as 

minimum as possible. Return Loss parameter can be optimize 

if perfect impedance matching takes place from feed point to 

the load so that maximum power can be transfer to the 

radiating patch which is the most desirable operation for the 

designing of any microwave antennas.  

Band Frequency(GHz) Return Loss(dB) 

1𝑠𝑡 1.27 -18.01 

2𝑛𝑑 1.38 -18.11 

3𝑟𝑑 2.03 -19.42 

4𝑡ℎ 2.18 -22.44 

5𝑡ℎ 2.46 -20.91 

Table 1: Return Loss values 

The VSWR (voltage standing wave ratio) is 

delineated in figure 3. 

 
Fig. 3: VSWR of the antenna 

VSWR measures the ratio of maximum voltage to 

minimum voltage for practical antenna. Ideally VSWR of an 

antenna is 1, but practically it is not possible and for most of 

the practical antennas, the value of VSWR must be within the 

range of between1-2. 

Table 2 signifies the values of VSWR for various 

bands and it depicts that each band has the value between 1-

2, which is considerable for antennas. The minimum value of 

VSWR is 1.36, obtained in 5𝑡ℎ band which is centered at 2.46 

GHz frequency. 

Band Frequency(GHz) VSWR 

1𝑠𝑡 1.26 1.56 

2𝑛𝑑 1.38 1.41 

3𝑟𝑑 2.03 1.62 

4𝑡ℎ 2.18 1.38 

 5𝑡ℎ 2.46 1.36 

Table 2: VSWR values 

The radiation pattern of designed antenna is depicted 

below in figure 4. 

 
Fig. 4: Elevation plane pattern at 2.188 GHz 

 
Fig. 5: Surface current distribution on the patch at 2.46 GHz 

IV. CONCLUSION 

A compact multiband microstrip patch antenna is designed 

and simulations are carried out at center frequency of 2.46 

GHz. Slots on radiating patch are etched to achieve multiple 

bands within the frequency range (0.5-3.0 GHz) and these 

bands can be employed for numerous wireless applications. 

The proposed antenna is suitable for operating over the 

frequency band (1.26-1.29, 1.36-1.41, 2.01-2.07, 2.14-2.22, 

2.43-2.51GHz) and has provided maximum reflection 

coefficient of -22.44dB at 2.18 GHz including better VSWR 

as well, Hence it is capable for both L and S band application. 
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