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WFZERC R OB (3530) : The mechanism of voltage-induced resistance switching observed in
transition metal oxides has been studied. To evaluate changes in the chemical state of the
switching material, we fabricated a transition metal nanowire device, which enables us to
probe the chemical state using various surface analysis methods. 3D nano-ESCA
experiments revealed that the redox reactions of transition metal—e.g., the oxidation of Ni to
NiO and the re-reduction to Ni—give rise to the reversible alternation of the resistance state.
The resistance switching device may therefore be considered as an electrochemical phase
change memory.
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Fig. 1. Schematic illustration of the
device structure. A transition metal
nanowire (Ni, Ti, and Cu) is placed
between two Pt electrodes.
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Fig. 2. Resistance switching in Ni
nanowire device. The initial transition
from the pristine Ni metallic state to the
high- R state is represented by the black
curve.

EERYULORFETH D LT T b5, &
JERTINC & 0 B M8 2 10118 L 7 1Rt

REEDFERICBWTIZ, A7 MLOJEIRA
KIZ NiO O FHITIFN S DD BB DIFE
R TIREEENFOBR SN, Z0E
R S AUTARIEPIURIED A7 R viL, #)
ISP IR BE K YR RH TR BE D il 2~ |

NOEREDLETEL HETE, NiO O—#
DNL~EFRTTEINTND Z ENERMTH
iz, TRFEN O T CHaGMIEN R T LT
LfEREEZBND,

INHO/RIT, AL v T U THGEORE
DT ) A — VB LIEITL TH D I L A ERE

IR THDOTHY . A =X LD2FfRH
NEEL BERRBEEMEMTOND, B
72T — X OB BRI DS, Z ORI
BEISATWELDOO, BARKARMBEE(LE T
AL LEARREOERIIAE D, LA
A v Fr 78S (Bloa=FR—F81E) 1%,
WIEH L b E R DHIEELHERERS B

WA CBUAI SN TWD, AL v F o Tk
PE DI EHEAFPESS R M IR OB E 72 & % |
ERACFROMGS D R - P95 2 L T,
EPERET A R & BT 5 AR B O

NEDOMBLOEHHFLTWA,

5. FE/RFERGMLE
(WFFEARERFE . WFFEr HE K O EEF7EE |2
EQNE)
UGdEssamsa) (Bt 5 10)
O K. Fujiwara, T. Hori, and H. Tanaka,
“Electric-field breakdown of the insulating
charge-ordered state in LuFe20s4 thin
films”, J. Phys. D’ Appl. Phys. 46, 155108



(2013). [#EHiA]

©@ T. Ichimura, K. Fujiwara, T. Kushizaki,
T. Kanki, and H. Tanaka, “Unstrained
Epitaxial Zn-Substituted FesOs4 Films for
Ferromagnetic Field-Effect Transistors,
Jpn. J. Appl. Phys. 52, 068002 (2013). [# 7t
Al

@ T. Kushizaki, K. Fujiwara, Y. Fujiwara,
A. N. Hattori, and H. Tanaka, “In-Plain
Oblique Pulsed-Laser Deposition and Its
Application to the Fabrication of Metal
Oxide Nanoconstrictions”, Appl Phys.
Express 6, 035201 (2013). [#&#HiA]

@ Y. Fujiwara, A. N. Hattori, K. Fujiwara,
and H. Tanaka, “Nanowall-Shaped MgO
Substrate with Flat (100) Sidesurface: A
New  Route to  Three-Dimensional
Functional Oxide Nanostructured
Electronics”, Jpn. J. Appl. Phys. 52, 015001
(2013). [#EHiA]

® T. Kushizaki, K. Fujiwara, A. N. Hattori,
T. Kanki, and H. Tanaka, “Controlled
fabrication of artificial ferromagnetic
(Fe,Mn)s04 nanowall-wires by a
three-dimensional = nanotemplate-pulsed
laser deposition method”, Nanotechnology
23, 485308 (2012). [# i A]

(FaxE) GH71)

O BREZEYE, 2=KR—J 8Kt A £ Y
—ZBIT D R LETTOBIR, % 60 [FIS
B BRI S i = 2013 4F 3 A 27 H,
FRZR)I TR

© BERZZFE. LuFe:04 #BEIZII1T 2 BN
BHBTA A v F o 7 LIFRUARE, 5 73 [H]
S B E  AARR 2012 42 9 14 A
LR N TIPNES

@ BEFRZEY. LuFeQs = Z X v LR
DERFEEIRAA v F 7 % 59 Bl H
WEFBERE ST S 2012 4 3 ] 16 H,
R A

@ K. Fujiwara, Observation of Local
Electrochemical Phase Change in Resistive
Switching Devices, 19th International
Conference on
Composites/Nano-Engineering, dJuly 25,
2011, Shanghai, China (invited).

® BRI, Cu—Cu20 fHIEG R A /-
THA =TT )AL v F T FEF
% 58 [l P BRI GRS 2011 48
3H 25 A, #ha)II TREREE

® K. Fujiwara, Resistance Switching and
Formation of a Conductive Bridge in
Metal/Binary Oxide/Metal Structure for
Memory Devices, % 71 [0l F ) FREA 2 244
A2, 201049 H 17 B, RIRKY: (A
A1)

@ BRRZZY-. BB RBRICIRTIE (LA £
U —IZB T 2 RATRE L. B ARG e
SETRIEFES MG T7e T o
71,2010 45 8 H 3 H., BITKZ (FHFF#HH)

6. WFITHER
(D 7EfFRE
EE 72 (FUJIWARA KOHEI)
KBRKF: « PESERMFWFFERT - Bh#K
W9 %5 : 50525855



