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Development of a new resistive memory controlled by a sidegate
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In order to realize resistive random access memories (ReRAMs) usable to
neural-network application, we achieved great advance showing the possibility of resistance change by the
use of a control terminal in multiple-terminal ReRAM devices.

One of the biggest problems of development of ReRAMs is the unclearness of the operation mechanisms
because it is very difficult to find out structural changes occurring in nano-scale area. To overcome the
problem, we have employed in-situ transmission electron microscopy (TEM) technology in which electrical
characteristics are measured during TEM observation. Although the in-situ TEM has been used for
two-terminal devices, we developed a new system applicable to multiple-terminal devices. By employing the
system to analyze Cu-filament formation mechanism in the Cu/WOx ReRAM, we found that the mechanism
strongly suggest the possibility of filament formation caused by the electric field from the control
terminal.
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