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It is well expected that the future electronics will be in the form of wearable electronics. Google’s smart glass and Apple’s 
iWatch are the first generations of wearable electronics. However, they are still mainly composed of rigid electronics even 

though human body is soft and elastic. To realize more meaningful and practical wearable electronics, electronic components 
should be stretchable or at least flexible. We have developed various hierarchical multi-scale hybrid nanocomposites for highly 
stretchable, highly flexible or highly transparent conductors ultimately applied for wearable electronics applications. The hybrid 
nanocomposite combine the enhanced mechanical compliance, electrical conductivity and optical transparency of small CNTs 
(d~1.2 nm) and the enhanced electrical conductivity of relatively bigger AgNW (d~150 nm) backbone to provide efficient 
multi-scale electron transport path with AgNW current backbone collector and local CNT percolation network. Additionally, 
this approach combines materials that stretch and structure that stretch strategies to demonstrate highly stretchable conductor. 
As a feasibility test of our hierarchical multi-scale hybrid nanocomposite stretchable and transparent conductor research, we 
have demonstrated a highly stretchable LED circuit and a touch panel. This is just a very tiny fraction of application area of 
our works. We expect our approach can be applied to huge range of wearable electronics elements such as high performance 
displays, solar cells, sensors, touch screens in flexible and stretchable forms and ultimately to all future electronics. Therefore, 
this research results have a great ripple effect on various future electronics development and will be sustainably studied. 
Considering the huge impact, originality and advantages of our research results, this paper provides basic research results and 
becomes a classical reference for future wearable electronics field.
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