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In some Resistive Random Access Memories (ReRAM), which could become the next generation of non-volatile
memories [1], the voltage-controlled high and low resistance states (HRS and LRS, respectively) are associated
to the creation (Set) and disruption (Reset) of a conductive filament (CF) that locally connects (LRS) or
disconnects (HRS) the electrodes [2]. Usually, a current limit (CL) must be fixed during the Set process.
Typically, these devices are characterized using source measurement units (SMU) to measure the current
through the device. However, most of the SMU have a low sampling rate (around 1sample/1ms) and the current
limitation mechanism used by the equipment is not well understood. To overcome these limitations, in this work,
a low-cost setup with large sampling rate (larger than 1sample/10ps) is presented which, in addition, includes a
well-controlled wide-range current limiting unit, CLCU (Fig. 1). The system is suitable to capture fast transients
during the Set/Reset processes (Fig. 2) and to detect HRS Random Telegraph Noise (RTN) unresolvable by
SMUs (Fig. 3) [3]. These device-level measurements can be combined with a Conductive Atomic Force
Microscope, to get information on CF properties that cannot be directly measured at device level, as, for
example, the spatial distribution of current in the CF at LRS and HRS (Fig. 4) [4].
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