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Abstract 

Flexible Hybrid Electronics (FHE) has gained considerable attentions from many fields including 
wearable health and point of care, assets process and heath monitoring, flexible display, and 
Internet of Things (IoT) applications for defense, automotive, aerospace and communication 
industry. FHE leverages the advantages of conventional silicon-based components like low power 
consumption, high performance, and high degree of integration with that of unique, fast, cheap, 
on demand, and high precision additive printing technologies on low modulus substrates. 
Researchers have reported FHE devices for many applications fabricated through different 
printing technologies and using wide range of inks and substrates with unique functionalities and 
properties. However, utilization of such inks and substrates into a single system with high 
precision and a low-cost continuous fabrication process is challenging and comes with its own 
constraints. Development of FHE fabrication processes and utilizing adequate postprocessing 
technique is a center topic of research for this emerging technology. Moreover, understanding 
FHE devices practical in-use reliability and their limitations gives better understanding and 
realization the true potential of FHE technology.  
This research focuses on process development, fabrication, and reliability assessment of flexible 
hybrid electronics components and systems. Various aspects of aerosol jet printing process and 
their impact on the definition, cross section, and the electrical performance of printed lines for 
radio frequency elements are investigated. Moreover, in-depth understanding and utilization of 
selective laser system as an alternative post-processing sintering technique for printed 
electronics elements on paper and polyimide substrates are presented. Further investigation of 
flexible hybrid electronics components performance under in-use or practical applied stresses is 
elaborated. The electrical behavior of aerosol jet printed traces on polyimide substrate as a 
response to temperature and applied DC current is presented. Finally, additive manufacturing, 
using aerosol jet printing, of electronics components utilizing high temperature materials inks 
(Gold and Platinum) on high temperature resistant substrates like conventional and  3D printed 
alumina and flexible ceramic ribbons) for different electronics components and their 
performance is evaluated at temperature ranging up to 750°C. 


