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Abstract— The goal of this work is to investigate the effect of NH; nitridation on high-k materials in view of application to non-volatile memories (NVMs). Our

study focuses on the trapping properties of thick HfO, and HfAIO layers (6-14nm-thick). Through in-depth physical and electrical analyses, we demonstrate that an
appropriate nitridation of these layers significantly reduces the charge trapping pnhenomena. Based on morphological analyses and analytical models, we argue that the
lower trapping capability can be related to a smaller ratio of the crystalline phase of the high-k layers.

Introduction — High-x materials are currently under strong investigation for non-volatile memory (NVM) applications. They can offer important benefits both when they are used as interpoly
(IPD) layer 121 in terms of coupling and insulating properties, and as tunnel stacks [3 4, due to the improved injection properties. However, the important trap density which characterizes these new
materials constitutes a serious roadblock for the large-scale device integration, due to the VT instability and the trap-assisted gate leakage currents [P, However, it is also possible to benefit from high-x
deep traps when they are used for charge storage in charge-trap memory applications [®l. Hence, today a major challenge is the process control of the high-k trap properties.
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F NH; anneals can be used to reduce the parasitic trapping in high-k layers: suitable for interpoly or tunnel applications




