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AR, A ERER RS & T Ti B 00 T3R5 233 B R h g m &,
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ATHESE. 6T ICF LR XS R B & &8 o T 1R 5 0 ZoR, R £ 5 AR MRS BE B K- ik
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Table 1 Deposition conditions of Nb films

background sputtering target-substrate substrate deposition rate
pressure/Pa power/ W - distance/mm temperature/K /(nm e+ s™)
1X107°¢ 60 180 2293 (), 141
Ar, flow(standard Ar, partial target diameter sputtering sputtefing
condition) /(mL ¢ min™!) pressure/ Pa /mm time/s thickness/nm

15 0.2 75 355~4 258 50.3~615.5
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Fig.1 Deposition thickness as a function of sputtering time
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(a)AFM image of Nb film with 50 nm thickness
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(b) wyko image of Nb film with 50 nm thickness
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(c)AFM image of Nb film with 600 nm thickness
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(d) wyko image of Nb film with 600 nm thickness

Fig. 2 AFM and wyko images of Nb films with different deposition thicknesses
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Fig.3 RMS roughness curve of Nb films as a function of thickness  Fig. 4 XRD spectra of Nb films with different deposition thicknesses
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Effects of thickness on microstructure and properties of
Niobium films deposited by DC magnetron sputtering

LIN Hua-ping'?, WU Wei-dong?, HE Zhi-bing?, XU Hua’, LI Jun®,
WANG Feng®?®, LI Sheng-yin**, ZHANG Bao-ling”*, SONG Ping'?,
JIANG Ling', CHEN Jiajun', TANG Yong-jian®
(1. Department of Physics and Electronic Information, China West Normal University , Nanchong 637002, China;
2. Research Center of Laser Fusion, CAEP, P.O. Box 919-987, Mianyang 621900, China;
3. Institute of Atomic and Molecular, Sichuan University, Chengdu 610065, China)

Abstract: In this paper, Nb films with different thicknesses were fabricated by DC magnetron sputtering. The deposition
rate, surface roughness, crystal structure of Nb films at different sputtering thicknesses were studied, and the RMS roughness of
the Nb film was in 1 X107! nm level. The stress and preferred orientation of Nb films were studied. The AFM images showed
that the films were compact and smooth, The X-ray diffraction results indicated that Nb films were body-centered cubic structure
with a preferred orientation of (110). The stress in the Nb films increased with the increase of the thickness of Nb film and
reached a maximum of 1.015 1 GPa when the thickness was 200 nm, after that the stress decreased with the increase of the thick-
ness of the Nb film,

Key words: ICF target; DC magnetron sputtering; Nb film; Preferred orientation; Body-centered cubic structure
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