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First, I will present results from a comprehensive 
study of a molecular electronic system using bi-
stable molecules and nanowires crossbar circuits 
for memory and logic applications.  These include 
design, fabrication, and characterization of 
chemical materials, switching devices, and 
multifunctional circuits.  I will show how electrical 
switching can be accomplished in tunneling 
junction devices by utilizing chemical bi-stability of 
molecules.  Important issues in fabrication and 
electrical characterization will be discussed.  I will 
also talk about recent efforts of building a 1MBit 
memory device at a density of 1011/cm2. 

 
Then, I will discuss some of the fundamental issues 
and fabrication challenges that we will face as the 
channel length in a CMOS transistor is being scaled 
down to ~10nm within a decade or so.  The 
difficulties in current technology promote 
researches for alternative systems that will play 
important roles in the future nanoelectronics 
beyond CMOS.  I will introduce methods of 
fabricating structures, of which critical feature sizes 
are less than 10nm, and a proposal of building fast 
and energy efficient single-molecule-transistors on 
this length scale. 
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