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The electrode dependence of the electronic states at the electrode/oxide interface in electrode/Ta2O5- /TaOx 
structures, which are promising for resistance random access memory devices, was studied using hard x-ray 
photoemission spectroscopy. Sharp “metallic screening” peaks were observed in Ta 4f core levels for Pt/ 
Ta2O5-  and Ir/Ta2O5-  interfaces which show resistance-switching behaviors. The peaks, however, were absent 
at the interface without resistance-switching behaviors. These results indicate that the direct contact of 
electrodes with oxides without the formation of any transition layer due to interfacial chemical reactions plays 
an important role in the resistance switching in the devices.  
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Fig. 1. Schematic side view of sample structures. 
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Fig. 2. Electrode dependence of Ta 4f core 
levels for electrode/Ta oxide interfaces.  

Table 1. Proportion of each chemical state for Ta 4f 
spectra. Values were obtained from the results of 
peak fitting shown in Fig. 2. 
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