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Abstract 

In the proposed article, F shaped multiband antenna has been designed for various wireless 

applications. Four F shaped slots cuts symmetrically so that multiband can occur. Main operation of 

a multiband antenna is to cover multiple frequencies in a single band so in this designed antenna it 

can efficiently support three different frequencies as 2.4GHz, 4.29GHz, and 5.57GHz. All three 

frequencies cover the different wireless bands such as Bluetooth, Wi-Fi, WLAN, WiMAX and some 

broadband applications. Design results of Return loss (S11), VSWR, Surface current, Radiation pattern 

is also shown in this article. This design simulated on CST simulation tool. 
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Introduction 

In the recent years demand of wireless communication has been increased continuously. In the modern mobile 

communication technology design of an antenna which can cover multiband is an important issue. The device which 

can be used to transmit or receive wireless signals or electromagnetic signals or RF signals is known as an antenna.
1
 

Multiband antenna depend on different frequency bands so they are designed in such a way so that they can operate 

at different frequency bands such as GSM 900/1900 Global system for mobile communication) bands (890-960 MHz), 

UMTS (universal mobile telecommunication systems) bands (1900-2200 MHz and 2500-2700 MHz), Bluetooth band 

(2400 MHz), WiMAX (worldwide interoperability for microwave access) band (3800 MHz), Wi-Fi (wireless fidelity) 

bands (2400-2500 MHz), WLAN (wireless local area network) bands (5100-5800 MHz) and LTE (long term evolution) 

bands (2400-2500 MHz). These bands generally include competent designs where both part of the antenna is 

operated for different bands.
2 

Proposed Antenna Design 

In the design of multiband antenna a simple strip line feed is used with four F shaped slots. Single F slot perform single 

band operation, whereas four F slots perform multiple operations and broaden the bandwidth. By increasing the 

number of thin F slots multiband operation is performed. The four F-shaped slots become crossly spiral and distribute 

symmetrically about the center.
3
 Each slot of this multiband antenna is modifiable according to their shapes and sizes. 

It also describes the geometry of F shaped slotted antenna and simulation model of microstrip line. By using the 

simple strip line model we easily simulated the four F shaped multiband antenna structure. 
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Figure 1.Design of a F slot Multiband Antenna 

Table 1.Parameters of the Multiband Antenna 

Name of the dimensions Symbols Units (mm) 

Width of the substrate W 34 

Length of the substrate L 46 

Width of the patch Wp 22 

Length of the patch Lp 30 

Width of the feed Wf 3 

Length of the feed Lf 8 

Width of first slot W1 1 

Width of second slot W2 1 

Width of third slot W3 1 

 

Simulation and Measured Results 

In this design four F shaped geometry has been used to 

obtain the multiband performance. This propose design 

has been fabricated on FR4 substrate having dielectric 

constant of 4.4 and loss tangent of 0.0024 the overall 

size of antenna is 46 mm (L) × 34 mm (W) with 1.6 mm 

thickness.
4
 The dimension of patch is 30 mm × 22 mm 

having perfect electric conductor (PEC) material with 

0.035 mm thickness. This patch has total four F shaped 

slots each slot has 1 mm width and length is varies 

according to dimension of the patch. In this design four 

F shaped slots cuts symmetrically according to their 

length and width.
5
  

Length and Width of the antenna in terms of λ is 

calculated by following formulas  

Width of the antenna is calculated by: 

W = (√ ) 

Length of the antenna is calculated by: 

L= Leff - 2ΔL  

Where, Leff is the effective length of antenna 

ΔL is the extended length of antenna  

Dielectric constant of antenna is calculated by:  

∈���� =  + [1+ ]
-1/2

  

Leff and ΔL are calculated by: 

ΔL = h×0.412  

L = - 2ΔL  



J. Adv. Res. Electro. Engi. Tech. 2017; 4(1&2)  Kumawat BP et al. 

3  ISSN: 2456-1428 

 
Figure 2.Parameters of Multiband Antenna 

 
Figure 3.VSWR Measurement 

 
Figure 4.Surface Current at 2.4GHz 

 
Figure 5.Surface Current at 4.29GHz 

 
Figure 6.Surface Current at 5.57GHz 

In Fig. 2 Reflection coefficient (S11) shows the return 

loss. The simulated VSWR plots of this antenna is shown 

in Fig. 3, the frequency range for VSWR will always be 

less than or equal to 2. Figure 4, 5 and 6 shows the 

surface current of the proposed antenna at three 

different frequencies. Radiation pattern shows the lobes 

(Major lobe, Minor lobe, Side lobe, Back lobe) and beam 

width. 
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Figure 7.Radiation Pattern at 2.4GHz 

 
Figure 8.Radiation Pattern at 4.29GHz 

 
Figure 9.Radiation Pattern at 5.57GHz 

Conclusion 

An F shaped multiband antenna with a simple strip line 

feed is designed in this article. Simulation and results 

are obtained using CST Microwave Studio Simulation 

tool. The obtained result shows the various operations 

at multiple frequency bands. Modifiable feeding 

techniques, dimensions of antenna and slots of the 

antenna made it possible to obtained frequency bands 

of 2.4GHz, 4.29GHz and 5.57GHz in various wireless 

broadband applications. Reflection coefficient (S11), 

VSWR pattern, Surface current and radiation pattern are 

analyzed.
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