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Memristors are a universal class of charge-dependent resistance devices that recently have found applications
as binary-state storage elements in crossbar resistive array digital memories such as Phase Change Memory,
ReRAM, and MRAM. Owing to the analog nature of their dynamics, a variety of applications based on analog
memory function and adaptation are also emerging, such as synapse arrays for neuromorphic systems. In this
presentation, the basic operation principles of memristors are briefly introduced. Verilog-A model, SPICE
macromodels, and emulation circuits for simulating and designing memristor circuits are explained. Read and
write schemes of memristors that can compensate for severe Process-Voltage-Temperature variations are
presented. Finally, neuromorphic applications are illustrated with the implementation of cellular neural
networks and spike time dependent plasticity using memristors.
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