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Analysis of metal electrode interface structure between carbon 

nano-structure, carbon nanowalls, and several kinds of substrates 
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Carbon nanowalls (CNWs) consist of graphene sheets, are two-dimensional carbon nanostructures. The 
interface structure between CNWs and metal was investigated using x-ray diffraction technique. The x-ray 
diffraction technique was performed in air at the undulator beamline BL13XU in SPring-8. These electrodes (Pt, 
Au, Ni, Cu, Ti, and Al) on the CNWs were fabricated. As a result, Au electrode was the lowest contact 
resistance. The contact resistance was decreased with increase the anneal temperature. On the other hand, these 
metals which except Au, indicated almost same value. In the interface between the electrode and the CNW, the 
interface layers and TiC were observed from the Al and Cu electrode samples and Ti electrode sample, 
respectively. Au electrode samples were increased the grain size with the increase anneal temperature. Thus, it 
showed the correlation between the contact resistance and the structure. 
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Fig.1. Contact resistance of various metal 
electrodes on CNWs. 
 

Fig.2. X-ray diffraction from various metal 
electrodes on CNWs. 
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Fig.3. X-ray diffraction from Au on CNWs 
without and with anneal. 
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