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NNIIRRAAJJ  KK..  JJH As CMOS technology approaches its phy
limits, a tremendous amount of effort is b
devoted to nanotechnology research in orde
enable future technology scaling. Recent prog
on nanodevices, such as carbon nanotubes 
nanowires, points to promising directions for fu
circuit design. However, nanofabrication techniq
are not yet mature, making implementation of s
circuits, at least on a large scale, in the near fu
infeasible. However, if photo-lithography could
used to implement circuits using th
nanodevices, then hybrid nano/CMOS chips c
be fabricated immediately. A startup comp
called Nantero, has developed and impleme
using photo-lithography a non-volatile nano
random-access memory (NRAM) that 
considerably faster and denser than DRAM, 
much lower power consumption than DRAM
flash, has similar speed to SRAM and is h
resistant to environmental forces (tempera
magnetism).  In this talk, we will discuss a h
performance reconfigurable architecture, ca
NATURE, which utilizes CMOS logic and NRA
Use of highly-dense NRAMs allows sufficient
chip configuration storage, enabling fine-g
(even cycle-by-cycle) temporal logic folding 
circuit before being mapped to the architec
This can significantly increase the logic densit
NATURE (by over an order of magnitude) rela
to traditional reconfigurable architectures, w
remaining competitive in performance.  
 
      We will also present an integrated design 
optimization platform for NATURE, ca
NanoMap. Given a mixed RTL/gate-level des
NanoMap optimizes and implements the desig
NATURE through logic mapping, temp
clustering, placement, and routing. NanoMap 
automatically explore and identify the best temp
logic folding configuration, targeting area, dela
area-delay product as the optimization objec
Experimental results demonstrate that Nano
can reduce the area-delay product of a desig
over an order of magnitude, and effectively ex
the different features of NATURE. 
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