
Resistive switching studies of a single silver nanowire junction by multiple-probe AFM 

Ming Li
1
, Yoshitaka Shingaya

1
, Rintaro Higuchi

1
, and Tomonobu Nakayama

*1,2 

E-mail: NAKAYAMA.Tomonobu@nims.go.jp 

1International Center for Materials Nanoarchitectonics (MANA), National Institute for Materials Science (NIMS), 1-1 

Namiki, Tsukuba, Ibaraki 305-0044, Japan 

2Graduate School of Pure and Applied Sciences, University of Tsukuba, Tsukuba 305-0044, Japan 

Resistive switching, which exhibits two stable resistance state by applied electrical voltage or current, 

have been extensively studied for use in memory devices. Recently, memristive-like electrical behaviors in 

Ag nanowires network have been reported.
1-2

 However, the resistive switching in a single Ag nanowire 

junction, which is the basic unit of networks, has not been well studied. 

The widely used polyol method for Ag nanowire synthesis always results in a coating of surfactant on 

the surface of Ag nanowire, which leads to a metal-insulator-metal sandwich structure of a single junction. 

Just the dielectric breakdown of the passivating organic layer make the resistive switching possible in the 

single junction and network of Ag nanowires.   

Herein, the electrical conductivity of a single Ag nanowire junction was measured by multiple-probe 

atomic force microscope (MP-AFM). We found the resistance switching phenomenon in a single Ag 

nanowire junctions. This nonlinear conductivity is related to the conductive filament path formed beween 

two Ag nanowires. Now, we are trying to make this resistance switching more stable and reliable, and then 

we will study its potential application in nueromorphic field.  

 

References: 

1. Nirmalraj, P. N.; Bellew, A. T.; Bell, A. P.; Fairfield, J. A.; McCarthy, E. K.; O’Kelly, C.; Pereira, L. F. C.; Sorel, S.; 

Morosan, D.; Coleman, J. N.; Ferreira, M. S.; Boland, J. J., Manipulating Connectivity and Electrical Conductivity in 

Metallic Nanowire Networks. Nano Lett 2012, 12 (11), 5966-5971. 

2. White, S. I.; Vora, P. M.; Kikkawa, J. M.; Winey, K. I., Resistive Switching in Bulk Silver Nanowire–Polystyrene 

Composites. Adv Funct Mater 2011, 21 (2), 233-240. 

第77回応用物理学会秋季学術講演会 講演予稿集 (2016 朱鷺メッセ (新潟県新潟市))14p-D62-20 

© 2016年 応用物理学会 08-070


