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Abstract:  Inspired  by  the  working  mechanism  of  human  brains,  neuromorphic  computing
system (NCS) possesses a massively parallel architecture with closely coupled memory. NCS
can be  efficiently  implemented by  emerging nonvolatile  memories,  e.g.  memristor  crossbar
arrays, because of its analogy to matrix multiplication and high resistance. However, memristor
fabrication  process  cannot  produce  perfect  devices:   limited  high/low  resistance  ratio  and
resistance  level,  varying  resistance  range  and  nonlinearity  bring  difficulties  into  hardware
implementation. In this talk, we will start with spike and level versions of memristor based
Neuromorphic chip prototypes using Integrate-and-Fire-Circuit and their applications in pattern
recognitions, followed by the discussion on the challenges and our solutions on bridging the gap
between software algorithm and hardware implementation. Both circuit design techniques and
algorithm tailoring will be covered.
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