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ABSTRACT

RRAM, as emerging memories, has attracted tremendous attention, especially in neuromorphic computing network,
attributed to its scalability, high density, high speed, low cost, low power consumption. However, the resistance variability
remains a major challenge and the failure mechanism of the reliability is also not fully understood, which slow down the
RRAM to be commercialized. Therefore, the motivation of this study is to find an approach to improve the RRAM reliability
performance and explore a novel way to understand the performance gain. This presentation will focus on a systematic
study on RRAM endurance improvement. Firstly, I'll touch base of RRAM structure, classification and working
mechanism. Secondly, a fabrication process of HfOx based RRAM device will be introduced. Thirdly, DOE of oxygen
plasma treatment and electrical characteristic will be discussed. To understand the mechanism of the lower forming
voltage and better endurance of O2 plasma, then Hfx film characterization is performed by XPS and C-AFM. which
revealed a competition between oxygen vacancies generation and oxygen ion generation by the O2 plasma treatment.
because oxygen ion bombardment breaks up the Hf-O bond, creates more oxygen vacancies. Meanwhile, oxygen ions
incorporate in the interstitial sites (non-lattice). 3min split reaches the saturation point, both oxygen ions and vacancies
achieve maximum concentration, which well explains the best window margin and endurance performance result. This
study sheds a light for the further improvement of RRAM performance and eventually to deliver a RRAM system
application in neuromorphic computing in future.
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