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Table1 Bias, copper target current (1), thickness (T), deposition rate (R), roughness (R,), copper content ([Cu]), tungsten grain

size (G) and microhardness (HV) of WCu film samples

Sample Bias/V I/A T/nm R/nm-min* Ro/nm [Cu)/at% G/nm  HVg001/ X 10 MPa
GO0 -50 0 380 7.6 26 0 23.6 2077
G02 -60 0.2 - - - 0.29 - -
G06 -60 0.6 14.8 14.8 1.0 15.0 14.9 1237
G08 -60 0.8 17.9 17.9 2.0 30.7 9.8 1040
G10 -60 1.0 19.6 19.6 6.0 38.1 8.6 953

K1 WCu B FE R T ) SEM TE 3R
Secondary electron images (a~d) and back scattered electron image (e) of WCu film samples: (a) GO0, (b) G06, (c) G08, and
(d, e) G10

Fig.1
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Fig.2 XRD normalized patterns of WCu film samples (a-W:
ICDD #04-0806)
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Fig.3 Representative side (a, ¢, d) and vertical view (b, e, f) images of 2 uL water droplet on glass and WCu samples during drying
process. (&, b) glass, as dropped; (c) GO0, as dropped; (d, €) G10, as dropped; (f) G10, nearly dried
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Fig.4 Drying time of 2 uL water droplet (a~c) and sprayed water film (d) on glass and film samples

KI5 e Fl WCu MR FE GLO 7 3K THI W5t 55 /K JIE T A v 1) S 5 A 40 B
Fig.5 Representative vertical view images of sprayed water film on glass (a, b) and WCu film sample G10 (c, d) during spraying (a, c)
and almost drying (b, d)
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Fig.6 Antibacterial test results of WCu film samples by agar
plate counting method
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Fig.7 Test result of glass (a, b) and WCu film sample GO06 (c, d) sprayed with bacterial suspension under wet condition after 30 min (a, c)

and 60 min (b, d) of action by agar plate counting method

Kl 8 IS FI WCu HJEIXFE GO6 18 15 55 el WA MUTT 2% 11 7R A FH A [R] I 8] 7 (%P B v 2002 0 sl 45 21
Fig.8 Test result of glass (a, b) and WCu film sample G06 (c, d) sprayed with bacterial suspension under open condition after 15 min (a, c)
and 30 min (b, d) of action by agar plate counting method, with the colony number of 17 (a), 0 (b), 5 (c) and 1 (d)
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Structure and Properties of Magnetron Sputtered WCu Antibacterial Films

Wang Yingjie', Wang Lijun®, Ning Pan', Liang Luoqi®, Shum P. W.?, Fu Tao*
(1. Key Laboratory of Biomedical Information Engineering of Ministry of Education, School of Life Science and Technology, Xi’an
Jiaotong University, Xi’an 710049, China)
(2. Asahi Group Co., Ltd, Hong Kong 999077, China)

Abstract: Tungsten-copper films were prepared on slide glass by magnetron sputtering and the structure and properties of the films were
studied. The results show that with the increase of copper target current, the deposition rate and copper content of the film increase, while
grain size and microhardness of the film decrease. Solid solution is formed for the WCu films and Cu particles are segregated at high Cu
content. WCu films have high hydrophobicity and film wettability, droplet size and ambient temperature/humidity all affect the drying
time of water droplet and water film. The antibacterial tests by plate counting and spraying of bacterial suspension show that WCu films
have good antibacterial activity against E. coli. WCu films are expected to be used in antimicrobial surface modification of environmental
facilities.
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