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Abstract

The object of this project is to fabricate high performance/energy-saving
RRAM device and establish RRAM physical model. RRAM stood out with its low
operation power, fast operation speed, low production cost, and scalability, making
it the most promising candidate as a universal memory. For the development of
RRAM, a major obstacle is the non-uniform mechanism of physical and reliability
degradation in its resistance switching process resulting in unclear orientation of
materials selection and structure design. For the key resistance switching process,
Forming, Set and Reset process, our group had plenty of breakthrough discoveries
on mechanism investigation. Through the execution of this project, the thermal and
electrical field model and reliability degradation mechanism will be analyzed in
detail, and novel materials will be introduced (ex. plasma treatment, metal doping.)
to improve the performance and reduce the power consumption. In the project, we
proposed for fabricating a high performance/ energy-saving RRAM device for the
applications of 1oT.
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