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Abstract- In this paper, a reconfigurable square spiral antenna has been designed. This antenna is designed for two bands,  
Band-1 is 1 GHz to 2 GHz which covers mobile services, satellite navigation, telecommunications use, aircraft surveillance, 
amateur radio, Multipoint Communication System, GPS, Satellite communication…etc. and Band-II is 2 GHz to 4 GHz 
which covers satellite communications, 802.11b, 802.11g standards, amateur radio and satellite and optical communications. 
The antenna can be tuned to other aerospace and EW applications as well. This antenna structure offers a good radiation 
efficiency. This has high gain and directivity. 
 
Index terms- Spiral Antenna, WLAN, Multipoint Communication System, Reconfigurable. 
 
I. INTRODUCTION 
 
Spiral antennas belong to a class of aperture antennas 
called the frequency independent antennas. Since the 
introduction of the spiral antenna by Rumsey in 
1950s [1], The spiral antenna geometry has been 
subject of investigations for several years [1-6]. In 
several applications, especially for satellite & 
airborne communication and ECM systems, there are 
continuous demand for smaller size and lighter 
weight antenna systems that have properties to 
achieve selectivity in frequency, bandwidth, 
polarization and gain[7][8]. In particular, planar 
designs are sought, that enjoy the advantages of small 
size, low RCS, low manufacturing cost and surface 
conformability[9][10]. Wireless applications are in 
2.4 GHz. 3G phones are in 9 GHz range [11]. For a 
system to send/ receive signals to/ from above 
applications, it needs many antennas – each 
resonating at a particular frequency. This increases 
cost, available space in the system, weight, 
complexity etc., Square Reconfigurable Antenna 
(SRA) is capable of operating at more than one 
frequency band, thereby, reducing the number of 
antennas[11][12].The construction of a Square Spiral 
antenna backed by a ground plane can be fully 
specified with only four parameters. The parameters 
are:   
Order:A measure of the spiral winding density , 
d: Substrate Thickness, SL: Side Length 
r: Substrate Relative Permitivity 
(Dielectric Constant). 
The main characteristics of the spiral antenna are 
consistent gain and input impedance over wide 
bandwidths, wide half power beam width (HPBW) 
and circular polarization (CP) for the radiated field 
[1-3]. These characteristics are attractive for wireless 
systems such as wireless-LAN, GSM, CDMA, and 
EW applications [4-6]. A priority for the design of 
future satellites generations is to minimize their size 
to reduce launch and manufacturing costs, space 
pollution and collision risks. This requires reduction  

 
in size and the number of antennas compared to 
existing satellites. This paper introduces a 
reconfigurable single arm square spiral microstrip 
antenna capable of frequency  reconfiguration .The 
center fed spiral antenna proposed in this paper is 
capable of reducing reflection loss. Reconfigurable 
antennas have the potential to add substantial degrees 
of freedom and functionality to mobile 
communication applications and phased array 
systems. 
 
II. ANTENNA ANALYSIS & DESIGN 
 
A. SQUARE SPIRAL ANTENNA DESIGN 
The antenna has been designed using RT5880 
substrate(εr=2.2, Tanδ=0.0009) having thickness of 
20mil. Fig.2 shows the geometry of the design. The 
antenna design and analysis has been carried out in 
Agilent ADS. 

 
Fig .1. 3D view of proposed antenna 

 

 
Fig .2. Antenna geometry 
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This antenna is simulated and  is resonated at 1.267 
GHz  as shown in the Fig 3 and this is used for 
Global Positioning System(GPS), Amateur radio 
applications.  
 

 
Fig. 3. Simulated Return loss 

 
The gain and directivity are measured and they are 
8.825 dBi and 9.180 dBi respectively as shown in the 
Fig 4. 
 

 
Fig .4. Antenna parameters 

 
III. RECONFIGURABLE SQUARE SPIRAL 
ANTENNA STRUCTURE 
 
B.CLOSED(ON condition) 
This reconfigurable square spiral antenna has been 
designed using the same RT5880 substrate (εr=2.2, 
Tanδ=0.0009) having thickness of 20 mil. A small 
rectangular microstrip patch of width 15.2 mm and 
height 3.4 mm and a via of 5.9405 mm is constructed 
as shown in the Fig 6. 

 
Fig .5. 3D view of proposed reconfigurable antenna 

 

 
Fig. 6. Antenna geometry with closed structure 

 
This structure is simulated and it is resonated at 1.515 
GHz as shown in the Fig 7 which can be used for 
Global System for Mobile(GSM) application. 
 

 
Fig .7. Simulated return loss for closed structure 

 
The gain and directivity are measured for this closed 
type antenna structure and they are 8.099 dBi and 
9.2357 dBi respectively as shown in the Fig 8. 
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Fig. 8. Antenna parameters for closed structure 

 
B. OPEN(OFF condition) 
This structure has been constructed on the same 
RT5880 substrate(εr=2.2, Tanδ=0.0009). The patch 
and via that was constructed in the closed structure is 
now etched and removed as shown in the Fig 9. 
 

 
Fig .9. Antenna geometry with open structure 

 
This open structure is simulated and is resonated at 
multi bands of frequencies 2.083 GHz, 2.25 GHz, 
2.77 GHz as shown in the Fig 10. This can be used 
for Satellite Communication. 
 

 
Fig .10. Simulated return loss for open structure 

The gain and directivity are measured for this open 
type antenna structure and they are 8.314 dBi and 
8.395 dBi respectively as shown in Fig 11. 
 

 
Fig. 11. Antenna parameters for open structure 

 

 
Fig .12. 3D view of proposed reconfigurable antenna 

 
CONCLUSION 
 
The reconfigurable square spiral antenna has been 
designed. Reconfigurability has been achieved using 
microstrip patches and via structures. Compared to 
the antennas reported in the literature, the proposed 
antenna has been designed and simulated for wireless 
applications. 
 
FUTURE SCOPE 
 
The research will be further extended by employing 
pin diodes to achieve reconfigurability. The proper 
biasing circuits for placing the pin diodes will be 
selected. 
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