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Study on ReRAM circuit operation using in-situ TEM for development of artificial
neurons
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In this work, the resistance random access memories (ReRAMs) were
investigated using in-situ transmission electron microscopy (in-situ TEM) where dynamical
observations and analyses of the internal microstructure can be done during memory operations. The
conductive bridge ReRAMs (CBRAMs) were the main subject to be investigated, where copper (Cu)
nanofilaments contribute to the memory operation. In the study of the double-layer CBRAM, movement
of Cu was suppressed at the interface between two insulators having different characteristics. This
is the origin of stable device characters including device recovery. In the study of the planar
CBRAM, formation of nanoparticles in the switching layer was detected during device initialization.
These nanoparticles can localize the electric field and trigger the memory operation. These results
using samples simulating devices in practical use must give Important information contributing
on-going development of ReRAM devices and circuits.
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