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Abstract We propose a STDP synaptic device that employs a resistive RAM (ReRAM). The device is a CMOS-R-~
eRAM-hybrid circuit that consists of a bipolar ReRAM, a capacitor, and two nMOS FETs. Through extensive ex-
perimentals of our prototype device, we demonstrate that i) transient characteristics of our ReRAM are qualitatively
equivalent to characteristics of a mathematical model of memristors, ii) conductance of the ReRAM does not change
when one applies voltage spikes to a CR circuit consisting of the ReRAM and a capacitor, iii) when the capacitor
is discharged via an additional current path during the charge and discharge process in ii) above, conductance of
the ReRAM is certainly increased, and iv) by combining properties of ii) and iii) above, conductance of our STDP
device is certainly modulated (increased or held) by the input spike timing.
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