
 

Abstract: Joining and bonding methods are not only necessary, but also quite often 

critical in materials forming and electronic device manufacturing processes. Among 

various joining methods, soldering is one of the most widely used ones, due to its 

electrical conductivity and mechanical reliability, which makes it widely used in a variety 

of applications such as electronics, sensors, transportation vehicles, and biomedical 

devices. In this presentation, I will show the synthesis and development of soldering-

driven nanomaterials, including both nanoparticles and nanowires, for a variety of micro/

nanoscale bonding and joining applications: (1) low-temperature lead-free nanosolders 

have been synthesized and applied for Cu-Cu joining and bonding; (2) site-selective core/

shell and multi-segment nanowires have been synthesized by a combined 

electrodeposition and chemical reduction method, which can be aligned and assembled 

by external force field such as magnetic field or electrical field, before subsequent soldering. These 

nanoparticles and nanowires, and the associated nano-soldering techniques, have shown great promise in 

the assembly and construction of functional nanoelectronics and nanodevices.  
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