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Abstract 

This presentation will introduce a novel class of flexible Radio Frequency (RF) electronics composed of 
conductive fibers on polymer and fabric substrates.  The proposed composite fiber conductors and polymer 
substrates provide excellent RF characteristics, including mechanical flexibility and conformality.  Key to their 
improved conductivity is the increased stitching density of the employed conductive fibers, reaching >70 
stitches per cm2. Prototype flexible antennas and circuits were fabricated and validated for their RF 
performance. These were realized by embroidering them on organza fabrics or by integrating them on thin 
polymer substrates. Their RF performance was found comparable to their conventional copper counterparts. 
Because of their excellent RF performance and high level of flexibility, these embroidered antennas should 
lead to a new class of electronic devices for high data rate, low profile, and reliable operation for RF 
applications. That is, the proposed textile composites are well suited for wearable and foldable electronics, 
volumetric flexible antennas and 3-D circuits.  Specifically, the electronic fibers (E-fibers) can be precisely 
embroidered onto fabrics, and their inherent flexibility is also preferred in forming interconnects in 3D circuits.  
Overall, this technique is expected to lead to fully functionalized daily garments that provide superior RF 
properties and functionalities, including daily communications and medical monitoring. Examples will be 
discussed at the presentation as well as fabrication challenges for automated integration into garments. 
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