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Abstract:  

 

The future prosperity of information technology strongly depends on creating new device 

concepts with improved functionality and on the successful scaling of their characteristic 

lengths. The spectrum of attractive novel nonvolatile memory technologies is currently being 

explored to sustain the increase of functionality in semiconductor devices. In this field, 

functional material applications range from magnetic random access memory and chalcogenide 

phase change memory to resistance-switching memory based on binary and ternary transition 

metal oxides. The latter compounds can be conditioned such that they exhibit a bistable 

resistance state, which comes into operation in resistive random access memory (ReRAM). A 

bistable switching device as it is used in ReRAM is characterized by two nonvolatile resistance 

states, a high resistance state (HRS) and a low resistance state (LRS). In a typical ReRAM 

configuration, the transition metal oxide is sandwiched between two metal electrodes 

representing a metal-oxide-metal (MOM) structure. In order to obtain a bistable hysteretic 

current-voltage (I-V) behavior, voltages high enough for a resistance change have to be applied. 

This process, which can also be performed in certain ceramics materials like Strontium Titanate, 

is called electroformation and normally stands for the resistance drop by orders of magnitudes. 

The ceramic Strontium Titanate is an interesting compound electronically tunable through 

doping on cationic/anionic sites. The most studied anionic substitution is O2− by N3−, which is 

accompanied by the presence of oxygen vacancies and responsible for metallic conductivity 

similar to SrTiO3−x. In this presentation, studies on AlSrTiO3−xNyAl switching behavior and 

related structural defects will be presented. To probe locally the nanoscale structural and 

electronic modifications at interfaces, advanced spectromicroscopy techniques were performed 

by aberration corrected scanning transmission electron microscopy (STEM) and electron 

energy-loss spectroscopy (EELS) in “state of the art” equipment as well as Conductive Atomic 

force microscopy (AFM), and electrochemical strain microscopy that provide a detailed change 

of the topography at the surface of SrTiO3:N during the I-V performance.   


