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Phase compositions and property of VO, thin films by
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Abstract: VO, thin films were produced on the substrates of glass by reactive magnetron sputtering. The phases,
morphology and infrared transmittance were detected by X-ray diffractometer, atomic force microscopy and infrared
spectrometer, respectively. The results show that, under the oxygen volume fraction ¢(O,) of less than 15%, the films are
vanadium oxides with low-valences. When ¢(O,) is more than 20%, the films are V,0s. With ¢(O,) of 15%, the average
valence of vanadium becomes lower after the sputtering power increasing from 150 W to 200 W, and the films change to
VO, with the sputtering power of 250 W. While the sputtering time increases from 30min to 60min, the infrared
transmittance of the VO, films decreases from 55%—65% to 45%—55% and the size of grains increases from about 200
nm to 400 nm.

Key words: vanadium dioxides; reactive magnetron sputtering; infrared transmittance

VO it F HAT) 2 HIE K AN A R e A

B e AU AT )R I N AT EE T o (LIRS

68 CAity AR A B A & 8 A 1 —guH
AR, AR A IR AR 16=0.574 3 nm, b=0.4517
nm, ¢=0.537 5nm, A=122.61°4% K ik 44041 S5 K1)
a=b=0.453 nm, ¢=0.286 9 nm'"!, FFEBEA L SR ADY
3 SRR 2 41 AN BRI 207 i 3 ) 1 5 AR ) e
RITVOLLELLAMRI L AEBIA2LA SitR . D I A

Ui BEA: 2008-03-26; &iTHHEA: 2008-06-26

PRI R0 R, S FYIATI fb A g F AP RE A R
RZES, ALAFH] 5 B —PIAH I VO A R A, H
I ] 45 VO W 5 () 7 A Ml W S s 2k
R IR RO C D TRE A e
AR 9 1 R SR OB RIS IR — BRI 7 144 S10/Si
e Jos E 6 (10 V O 7 I T s A A2 38 T 90 93 hy 62 711

BITEE: REV], #d%; HiG: 0731-8830335; E-mail: zhiming@mail.csu.edu.cn



I8 AL 12

Mk 98, % BRI AL DU B AR A8 B M e 2197

45 °C, ERIFEAERH G IS 264 (1 VO,
AR IES2 C 2 A R EARAR o AN STA R R A 70k
S % VOL I B, 0T 50 50 AR AR 2 B (BT i A
@(O2)~ WS DA FIYTAR I [0 AT RO 27 RE Y
M, JFe TR LR

1 32§

ARSI R LR N A IR R TR . e
IR PR RMYUE P2 A CSU—-5001 71 £ B RE RS 12 Ik S
JEME PR ELZS 13 08 X 107 Pao MRS A4 S N A AR 23 3]
h 4l 99.999% [ ArFl10,, ArF1O,HER Mt i M 15
cm’/min, WL EAZACHO, HIE RS AL 9(0,), il
T A AR A N ACFIO, 8 R S FE HI/E2 Pa;
MAAE99.95% 4 JmA, P Hd60 mmX3 mm, #E
FIERMEE 2470 mm; SRRV E B, FRE T
PR LS min i R 208K A A E PR LS ming TT
R A CPU B SR A S min 23 BREE T (19775 ) o
S TS ML

K HIDMAX-2250 XU AT 500 3L T AR
ST, NBTXSFRIE I Cu K, iZAERATA ]I RE
MG . KHEYIINTMDTA 7 477 Solver P47 %
AR WA B (R 1 ) R ) WS R it 1R
M50 K AVATARAE B 21 A8 38 AR K T
Jo ) E o #, W HGEHI N 500~4 000/cmo

F1 ERSH
Table 1 Parameters of experiments

No. 0(02)/% Spr())li;teerr/l\%g Sputtering time/min
25 200 30
20 200 30
1 15 200 30
10 200 30
8 200 30
25 150 30
II 25 200 30
25 250 30
20 150 30
il 20 200 30
20 250 30
15 150 30
v 15 200 30
15 250 30
- 15 250 30
15 250 60
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Fig.1 XRD patterns of VO, thin films deposited on glass with

different oxygen volume fractions
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Fig.2 XRD patterns of films with different sputtering power
with ¢(O;) of 25%
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Fig.3 XRD patterns of films with different sputtering power
with ¢(O;) of 20%
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Fig.4 XRD patterns of films with different sputtering power
with ¢(O,) of 15%
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Fig.5 XRD patterns of VO, thin films deposited on glass with

different sputtering times
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Fig.6 Morphologies of VO, thin films with different sputtering times by AFM: (a), (a’) 30 min; (b) , (b”) 60 min
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Fig.7 Infrared transmittance of VO, films on glass with

different sputtering times
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Fig.8 XRD patterns of VO, thin films at different

temperatures
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