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Table 1 The process parameters of inquiry experiment

P EZAa i) BAM €= 5 74 IR

£/scem B /scem Pa B/ C
1 2.3 21.2 0.100 300
2 1.6 21.2 0.070 300
3 1.0 21.2 0.045 300
4 0.4 21.2 0.018 300
5 2.3 21.2 0.100 400
6 1.6 21.2 0.070 400
7 1.0 21.2 0.045 400
8 0.4 21.2 0.018 400
9 2.3 21.2 0.100 450
10 1.6 21.2 0.070 450
11 1.0 21.2 0.045 450
12 0.4 21.2 0.018 450
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Fig. 1 XRD spectra of thin films under different conditions
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Fig. 2 Surface morphology of V,0; films under different
oxygen partial pressure at 300 C
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B3 400 CHARELET V,0, MERE LS
Fig. 3 Surface morphology of V,0; films under different
oxygen partial pressure at 400 °C
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B4 450 CHARETET V,0, BEREES
Fig. 4 Surface morphology of V,0; films under different oxy-
gen partial pressure at 450 C

BS5 V,0, ¥R
Fig. 5 The surface roughness of the V,0; thin films

REEREEER R NIR, XL, HRREN
450 CHF R EHAEE R A (Se 4 3.33 nm), T 300
CHAERRE T REHREE Sa 4 1. 11 nm, X
LA THT S B A SRS TR B R, AR A A T PR
Bk, XERHEINREERRN, BFY B8

BE ISR, HELERS BN BRI S BT R
IR T, FNETFHEEXR, BFAEHRNE
WL, A5 NERRTER L, R,

3 &

AXFAUEBRNEEEZAHE L6 &
V,0, B, @A E AR IRIRE, R
WTEEXEEREEEENZE, S KEE
BAR(300 CUUTF) , AR TIE R E M SR G,
REAR BT, REHREMES EELR
Ko TEREEET (400 CYLE), EE&5BHBME
B PR, BB TR Rk, et
ERREEEERK, 5—hm, Y80 E—%
B, FEERRIRE 4R, BRI E B,
ZAEU ERE, SIRERSMRERNSTZS
B.ESERENHRH2.3/21.2 scem, E434EH0.100
Pa, #HIRIREEH 450 C,

B30k

[1] Ryasnyansky A I, Ganeev R A, Redkerechev V I, et al.
Competition of Third-and Fifth-Order Non-Linear Optical
Processes in Cgq, Thin Film[J]. Fullerenes Nanotubes and
Carbon Nanostructures, 2005(2) ; 131 - 140.

(2] Br¥e. BAHZERERN AR ERES & S0 Em
#[D]. X#.: KEK¥, 2011
Chen Tao. Study on Preparation and Optical Properties of
VO, Thin Films with Phase Transition Characteristics[ D].
Tianjin: Tianjin University, 2011. (in Chinese)

[3] EFE, =BV, MFEm, F _EHAERAGKES

% REAERERTFE[T]. WHE AR, 2006, 55(6) : 2846 -
2851.
Wang Lixia, Li Jianping, He Xiuli, et al. Fabrication of
Vanadium Dioxide Films at Low Temperature and Resear-
ches on Properties of the Films[ J]. Acta Physica Sinica,
2006, 5S5(6) : 2846 —2851. (in Chinese)

[4] Ramana C V, Smith R J, Hussain O M, et al. Surface A-
nalysis of Pulsed Laser-Deposited V,0; Thin Films and
Their Lithium Iniercalated Products Studied by Raman
Spectroscopy[ J]. Surface and Interface Analysis, 2005,
37(4): 406 -411.

[5] Li Zhishuan, Li Jing, Wu Suntao, et al. Studies of Vana-
dium Oxide Thin Films Prepared by R. F. Magnetron Sput-
tering Methods{ J]. Journal of Xiamen University ( Natural
Science) , 2005, 44(1): 37 ~40.

(6] XA MEEIM]. Jb5: ET ki mit,
2013 . 51 -54.

Li Zhilin. Material Physics [ M]. Beijing; Chemical In-



.64 -

HiZSER 20174E8 2 )

dustry Press, 2013: 51 —54. (in Chinese)
(7] EfEA. HEARH &R, BARRMNAIM]. dbx:

BE TR, 2003 178 —181.

Tang Weizhong. The Thin Film Material Preparation Prin-
ciple, Technology and Application[ M]. Beijing; Metal-

lurgical Industry Press, 2003; 178 — 181. (in Chinese)

Study on Surface Roughness of V, O, Films
Prepared by Magnetron Sputtering

Zhang Wuhui'?, Lu Wenzhuang'?, Yang Bin', Yang Kai', Yang Xu'
(1. Department of Mechanical and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Jiangsu Key Laboratory of Precision and Micro-Manufacturing Technology, Nanjing 210016, China)

Abstract: The vanadic pentoxide (V,0,) film is a new nonlinear transparence material with thermal

induced phase transition, which is widely used in the field of blinding laser protection. The surface rough-

ness of V,0s thin films is an important factor affecting its performance. Magnetron sputtering deposition is

used for preparation of V,0; films on sapphire substrates. By controlling oxygen-argon ratio and substrate

temperature, the relationships between surface roughness and these two factors are revealed. The results

indicate that when substrate temperature is low ( about 300 °C ) , the surface roughness is low and not high-

ly correlated to oxygen content. In contrast, when substrate temperature is relatively high (higher than

400 °C), the surface roughness is higher with the increase of oxygen content. Moreover, with the constant

oxygen content and higher substrate temperature, the surface roughness is higher.

Key words: magnetron sputtering; oxygen-argon ratio; substrate temperature; V,0; films; surface

roughness ; laser protective technology
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