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Fig 1 SEM inage of a pair ofAu electrodes with a gap of 2 'm m ad e by m icro-fabricating m ethod (A) and
schana tic diagran of a Ag,S nane-switch(B)
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Fig 2 SEM image of Ag layer deposited
Ag at Au electrode
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Fig 3 CV curve of Ag deposited on Au surface in 0. 2mol/L NaOH+ 2 0 mmol/L Na, S solutbn(A) and

I-t curve for Ag ata constant potential of 0. 3V i the same solition( B)
U= 50mV /s
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Fig 4 SEM inages of as-prepared Au/Ag/A g S-Au electrode
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Fig 5 Switch function stably and ramnain “ on” or“ off’ state a few seconds

The positive and negative bias applied here are 1. 2V and — 1 V. The rectangle fied in (A) & zoaned i and shovn in (B).



&

152 B EFERAFEFR Vol 28

L5V ( 3). 5 ,

] HuW., NakashmaH., FunkavaK, etal. J Am Chen Soc [J], 2005 127(9): 2804— 2805
] VanRuienbeek J. Nature[ J], 2005, 433 21— 22

] MetzgerR. M.. Chemn. Rev [J], 2003 103(9): 3803—3834

] HuaZ Y., ChenG R, XuW., etal. Appl Sud Sci[]J], 2001 169/170 447— 451

] CollierC. P, Mattersteig G., WangE W., etal. Scince J], 2000 289 1172—1175

] Chen B, MetmgerR. M.. J Phys Chean B[J], 1999 103 4447—4451

] MetzgerR. M., ChenB., HopfnerU., et al. J Am. Chan. Soc [J], 1997 119 10455— 10466

] TerabeK., Nakayana T., Hasegawa T., et al. Nature[ J], 2005 433 47— 50

] XiangJ, Lu B, WuS T, etal. Angex. Chen. ht Ed []J], 2005 44 1265— 1268

] LuB., XiangJ, Ten] H., etal. Electiochin. Acta[ J], 2005 50(15): 3041—3047

] TerabeK., NakayanaT., HasegawaT., etal. J Appl Phys [J], 2002 91( 12): 10110— 10114
] TerabeK., NakayanaT., HasegawvaT., etal. Appl Phys Lett [ J], 2002 80( 21): 4009—4011

A Prelin inary Study on Fabrication and Electronic M easuran ents of
a A g S Nanoelectrochan ical Sw itch
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Abstract N anoelectronics is an mportant area of research n nanotechnology and nanoscience n which nano
structures w ith electron s functionality are designed and fabricated In this paper a Au/Ag/Ag S/Au solid-
state electrochem ical nanosw itch was constructed by usng electrochem icalm ethods fran the “ botiom—up” ap-
proach The AgS nanoelectrochen ical switch fabricating procedure ncludes three steps (1) A silver layer
was electrodeposited on one of a pair of fac ng Au electrodes wh ich w as separated w ith about2 Pm gap w dih
(2) the surface of the silver layerwas then converted toAg S by electivchem ical oxidation in abasicNa, S so-
hton (3) the gapwas narrowed down to about 1 nm by e kctrodepositing Au atan s on to the other one of the
facng pair electindes It is demonstrated that such a device can sv itch beween “ on” and “ off’ states at room
temperature and n air A gap of I nm is the key structure of the svitch. The A g S svitchworks by controlling
he fomatbn and annihilation of an atam ic Ag-bridge at the tp pontbeween wo electrodes The reversb ility
and stability of the svitch & satisfactory wih a current difference beween “ on” and “ off” states more than
hree orders of m agnitude
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