Abstract
[bookmark: _GoBack]The aim of this study is to investigate the resistive switching (RS) memory behavior in metal/insulator/metal (MIM) structure of Zr/CeO2/Pt hybrid layer structure. The Zr layer is truly expected to act like an oxygen ions extraction layer and thus introduces a high concentration of vacancies of oxygen in the CeO2 layer. The work function, charge analysis and electronic properties have been calculated with the help of density functional theory (DFT) based on the generalized gradient approximation (GGA). The observed improvement in the conductivity of the system is attributed to the formation of ZrO2 thin layer at the interface between CeO2 and Zr top electrode. In doped CeO2, the dopant (Zr) have played a significant role in the formation of defects states (generation of oxygen vacancies). It is evident from the total density of state (DOS) analysis that the presence of impurity (substitution & interstitial) in the system have significantly upgraded the performance of RS behavior. The similar improved RS behavior is also confirmed by the generation of single oxygen vacancy in the CeO2 layer. However, these findings show that the CeO2-based devices have sky scraping potential for the future nonvolatile memory (NVM) applications.

