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Recent years have observed a Considerable attention from industry and academia fields in the domain of flexible electronic systems for
Body Area Network (BAN). This domain subject putting in the first priorities for many international research agencies research. Regularly, flexible
electronic to acquire wireless connection need to be integrated with flexible antennas which is as well as the multiple input multiple output
(MIMO) technology are considered an excellent solution for many of the modern wireless challenges and highly required by today’s information
oriented society. Otherwise, metamaterials have become very widespread in the microwave communities and antenna by virtue of their large range
of applications based on their particular characteristic such as surface wave suppression and mutual coupling reduction which significantly
enhances antennas performance. Consequently, the integration of flexible wireless systems with metamaterial is very useful which is indeed a
growing field of research. A methodical approach to the analysis and design of flexible and conformal metamaterial is ultimately needed.

In this thesis five flexible antennas are present to cover wide range of applications. The first antenna is designed to be integrated with
flexible electronic devise. The structure has a good reflection coefficient at desired frequencies (1.57, 3.5, 5.2, 5.3) GHz with good boresight gain
(1.8, 3.1, 3.8, 1.27) dBi. The second antenna (H-shape) is integrated with artificial magnetic conductor (AMC) which is proposed for wearable
applications at 2.45 GHz frequency. The simulation of the structure shows a 70% reduction for the Specific Absorption Rate (SAR) value after
using the AMC. The third one is the circular patch MIMO antenna with Electromagnetic Band-Gap (EBG). Using of EBG enhances the MIMO
gain around 1.77 dBi and the efficiency by 2.4 %, as well as reduction the mutual coupling by - 14.3 dB.

The other two structures are designed as MIMO antennas to work at 4.9 GHz and integrated with Mu-negative (MNG). The first antenna
(rectangular array) shows 8 dB reduction in mutual coupling after using MNG with 1.6 dBi gain. The other structure (T-shape) MIMO antenna

shows 10 dB reduction in mutual coupling with (2.2 dBi) gain.




