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The year of 2003 is marked with two breakthroughs in nanowire-based circuit development. One 

breakthrough is a general and efficient solution-based method for controlling organization and 

hierarchy of nanowire structures over large areas demonstrated by Harvard University. Another 

is the fabrication and testing of nanoscale molecular-electronic circuit components that comprise 

molecular switches sandwiched between metal nanowires, published by HP Labs. Nonetheless, 

the majority of researchers then focused on nanowire devices and simple nanowire logic/memory 

components. 

DeHon and Wilson were inspired by such breakthroughs and captured the opportunity to timely 

bridge nanodevices and nanocomponents fabrication to nanosystems building, where the true 

impact of nanotechnology lies. This paper uses nanowire crossbars to build large-scale PLA-

based programmable circuit through modeling and presents detailed architecture design issues 

addressing various unique challenges. These challenges include how to address the nanowires 

through a stochastic scheme, how to build the PLA logic and restore the logic through nanowire 

restoring buffers and inverters, and how to perform precharge clocking. The paper also provides 

detailed analysis on area, yield, and timing of the nanoarchitecture. Finally, it maps benchmarks 

to this new architecture to evaluate its logic density. This provides readers a thorough 

understanding of the design/fabrication challenges of the architecture and its potential 

advantages over the traditional CMOS FPGA architecture. Such a study is essential for the 

industry to understand where nanotechnology can elevate the next-generation FPGA devices to. 

Note that the paper doesn’t specifically address fabrication defects of the nanowire structures. 

The authors addressed such issues in their follow-up publications. 

This work shows that it is possible to use emerging, bottom up, fabrication technologies to build 

high-density large-scale programmable logic without using lithography in the future. This 

provides an alternative solution that can scale beyond the limitation of lithography which has 

been the fundamental technology for printing CMOS circuits.  
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