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How to Cope with Complexity 
in Small-scale Product Design 

The manufacture of a functional nano-device requires fabricating 
multiple nano-scale structures of different materials and locating 
them at deterministic positions of the target device within a 
reasonable cost of assembly. The degree of complexity increases 
rapidly as the system scale-order grows. Nano-products are 
inherently complex due to their very high scale-order if not 
designed properly. This problem may be named as “tyranny of 
scales” since it is almost the same kind of challenge “tyranny of 
numbers” engineers faced 50 years ago when the solid state 
transistor was first invented. Cases of systems design in 
assembling micro and nano-scale products are to be presented in 
this talk. My work in nano-scale assembly is on how to assemble 
nanostructures with control of an individual nanostructure’s 
location and alignment in a long-range order system.  For this 
goal, a concept of transplanting assembly has been developed. 
Transplanting assembly can locate an individual CNT strand 
deterministically where its function as a nanostructure is required. 
By decoupling the growing from assembling, transplanting 
assembly can achieve a high yield with a long range order, and 
can be broadly applied to various nano-scale products.  
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