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Abstract— In this work, the design and 
evaluation of cooperate-series-fed (hybrid-fed) 2 x 
2 microstrip antenna array (MSA) at 2.4 GHz is 
presented. Notably, the computation of the 
dimensions of the patch and feed network of the 
cooperate-series-fed 2 x 2  microstrip antenna 
array (MSA) array are presented. Also, the 
designing of 1 x 2 MSA array and that of 1 x 4 
cooperate-fed antenna array are presented as they 
serve as the building block for the 2 x 2 MSA. The 
antenna array are designed and simulated in 
Computer Simulation Technology (CST) 
Microwave Studio. The results show that the 1 x 4 
arrays cooperate-fed achieved bandwidth of 44.33 
MHz representing 1.85 % at Voltage Standing 
Wave Ratio (VSWR) of 1.1887; while bandwidths of 
33.06 MHz and 50.41 MHz which represents 1.38 % 
and 2.26 % with VSWRs of 1.1543 and 1.5832 were 
achieved by the 1 x 2 cooperate-fed and 2 x 2 
cooperate-series-fed array antennas respectively. 
It is observed from the results results that  the 2 x 
2 cooperate-series-fed RMSA array performance 
in terms of return loss, gain and bandwidth met 
the design objectives as it outperforms all the 
other designed antenna in terms of gain and 
directivity (in the H-field and in the E-field).  
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1.0 INTRODUCTION 

Without doubt, antennas are indispensable element 
of any wireless communication system [1]. According to 
[1], whereas a transmission line requires a guiding structure 

(typically one conductor), antennas require no guiding 
structure. Also, [2] defined antenna as an electromagnetic 
transducer which is mainly used to convert, in transmit 
mode, guided waves within transmission lines to radiate 
free-space waves, or to convert, in receive mode, free-space 
wave to guided waves. The advent of advancement in the 
field of wireless communication made miniature antennas 
gain huge popularity. This popularity is partly due to 
sophistication required in modern communication gadgets 
which is evident in the rapid progress being made in 
various fields of technology [3]. Majority of these 
innovations are geared towards having a more efficient, 
compact, highly automated and reliable means of 
communication.  

Nowadays, there are different types of antenna out 
of which microstrip patch antennas is gaining much market 
share; notably,  microstrip patch antennas are increasingly 
getting popular for use in portable wireless system 
applications due to their light weight, low profile structure, 
low cost of production and robust nature is one of them [1]. 
A microstrip array antenna is a single microstrip antenna 
that has different patches etched on it that are connected in 
either a parallel or series form. The main advantage of an 
array antenna is that it yields a better gain than 
conventional microstrip antenna [4]. This study seeks to 
present the design and evaluation of cooperate-series-fed 
(hybrid-fed) 2 x 2 microstrip antenna array at 2.4 GHz [5]. 
Particularly,  the computation of the dimensions of the 
patch and feed network of the cooperate-series-fed 2 x 2  
microstrip antenna array (MSA) array are presented. Also, 
the designing of 1 x 2 MSA array [6] and that of 1 x 4 
cooperate-fed antenna array [7] are presented as they serve 
as the building block for the 2 x 2 MSA. The antenna array 
are designed and simulated in Computer Simulation 
Technology (CST) Microwave Studio [8,9].  
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