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Associative learning of memristive synapses circuits based on
spiking neural networks

LI Chuandong s GE Junhui s TIAN Yuan
(School of Computer Science,Chongqing University, Chongqing 400044 ,China)

Abstract: Memristor is a resistance which has dynamic characteristics, which can be changed with respect to
the excitation voltage and has similar characteristics of biological synaptic. So values of the synaptic weight
can be stored by memristors. An “integrate-and-fire” neurons SPICE simulation circuits are established for
the realization of the memristive synapse’s learning function, the original neuron circuits are modified, and
the process of generating spiking activity is demonstrated via SPICE simulations. Combined with the
characteristics of MOS and memristor the synapse circuit of neurons are redesigned,it makes the synaptic
circuitry more coincident with the real biological neural synapses. The average excitation rate learning,
which is similar to the Habbian learning and includes two neurons, has been realized. In addition, the Pavlov
experiment including multiple neurons is realized, which proves that this structure of nervous system is
available in associative learning.
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