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Figure 1. Deposition rates of NbOy thin films as a function of (a) O, concentration, (b) RF power, and (c)

gas pressure.
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Figure 2. XRD patterns of deposited NbOj thin films (a) before annealing and (b) after annealing
for 1 hr at 600 °C in Ar ambient.
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Figure 3. FESEM photographs of Nb,Os thin film deposited using 4 % O, in O,/Ar mixture; RF power 400

W; gas pressure 5 mTorr (a) before annealing and (b) after annealing.

ZFHE NbO, W A4 @ F, A% wHe] BHES HEFO

A& Pt sholch Figure 3914 FESEM images F3lA Ty} w9
1

t

*

=z

=
R
-

N

2

Atk A78std EGes B @ ddlen, ¥ EFolAe & W3t glo] 94y d3
FALSHAl 22 719 grainEo] ILEA BEFH O Q= AL FET # JAY



Theories and Applications of Chem. Eng., 2005, Vol. 11, No. 2 2594

Figure 4= 23 A& o|&3st P44 S ——

Nb,Os Htetell sk d7)1% 549 54 43

g RelEth /1A 549 4L A4 ] g

@] AL Pt B AFoE AEHAW, E 32V

vpete] 23t A4S FAT T lfvofrsh S W

Pt2] direct current magnetron sputtering & 2 " A 30 % 30
He o]&ste] A A= A 30x30 10°F —0—50 X 50 v’
w3 50x50 pmie] AR AN Ly w4 N R
= & A% °F 32 VY voltageE 7HS Figure 4. I-V measurement of Nb,Os film
insulatorol] 4 metal 2. g &o] o] = Zo] film deposited using 4 % O, in O,/Ar
T AT mixture; RF power 400 W; gas pressure 5

mTorr and annealed at 600 °C for 1 hr in Ar

ambient.
Z2E

RF magnetron sputtering "W'H 3} EA 2 & o] &35t NbO, B7He] phase ®3}<} ofof wE

A4 54 BEes] 0% AT/ QA AT RF power, FHLY, Tel3 kB E}
Z2o Fa Wy M4HUUL RF powert 37HE5E 22 SEE Fosgo Ak
FE7h FR5E 33 SRE gashs 432 dehiglon, 3989 A9dE 3
A £wsh ksl oAl gasts A9 debdh A Fo Nbo, uhE] ge
XRD #4& o] §3te] 2 % ol4e AaFEelA FHE NbO, WS Nb0sel AT
vleto] WAHNSS & AT, FESEM #22 a4 vhute] muis wvie] ws:
w3 otk E Lv 242 olg3te] AT NbOs uee] EHE voltageo! A
7 S

1. F. A. Chudnovskii, L. L. Odynets, A. L. Pergament, and G. B. Stefanovich, “Electroforming and
Switching in Oxides of Transition Metals: The Role of Metal-Insulator Transition in the Switching
Mechanism”, J. Solid State Chem., 122, 95-96(1996).

2. C. C. Lee, C. L. Tien, J. C. Hsu, “Internal stress and optical properties of Nb,Os thin film deposited
by ion-beam sputtering”, Appl. Opt., 41, 2043-2047(2002).

3. K. Kukli, M. Ritala, and M. Leskela, “Development of Dielectric Properties of Niobium Oxide,
Tantalum Oxide, and Aluminum Oxide Based Nanolayered Materials”, J. Electrochem.Soc., 148(2),
F35-F41(2001).

4. T. Maruyama and S. Arai, “Electrochromic properties of niobium oxide thin films prepared by ratio-

frequency magnetron sputtering method”, Appl. Phys. Lett., 63(7), 869-870(1993).

IZ89 0|2 S8 M1 M2z 20058

o
Jon



