516 EH 11 ) PEAaEEFIR 2006 4 11 H
Vol. 16 No. 11 The Chinese Journal of Nonferrous Metals Nov. 2006

NER/S: 1004~ 0609(2006) 11 ~ 1876 ~ 06
BA MRS TR BT Cme »Cre(x= 1. 19~ 2.37) EE R 5]

Toor, Ztlily, T B
(AR AR S TR SR bR A W%, R4 200030)

i E: RIS & &40 MAE Si(100) 2L AR REF IR 1% Cure . Cro(x= 1. 19~ 2,37, BERHL, %) Wi .
WFITAN IR 4 U (0 £ G B 15 20 (0 5 A I 1K Je 0« e ki« L2 S W) R RTINS . WF R & L. A
] 2 & A FEA B0 4% 1) Cunc o Cre JESE R0 T2 . Cor BRI N B8 5 T 9 569 2 MBS A0 ( 10 0) 00, L 5 38 O 2 1 1 4
n, (111) ZRAY M58 855 nm JE ) Cur2.37% Cr #IKHI(111) 55(200) il s L =ik 8. 48; &4 0% Cr B3 ik
S A B ) e TR S (O M R B0 ) R BH 2R Bl Cr St msfin, wus RILETHR )G RIS, h b
FELIEAN; Cu-2. 18% Cr B H T~ W ) 34 I sy 7= AR AR 4L, v B 2 Pk R B . O NI A K3l ) 24 DL K H B BE (1)
FEERS BB g BT T YD A .

KR Cur. Cr MBS WESRIRS: WS4 200

hESES: T™M 2411 XHERFRIRAD: A

Preparation of Cui- xCrx(x= 1.19 ~ 2. 37) films by
magnetron sputtering single target
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Abstract: Cui-.Cr. films(x= 1.19 ~2. 37, mole fraction, %) were deposited on the Si (100) substrate by magne-
tron sputtering using a single alloy target. The concentration, electrical resistivity, microstructure and morphology
of films deposited by targets with different nominal Cr concentration were investigated. The results show that the
concentrations of films are predictably. Cr intensifies the (111) texture which increases with increasing thickness of
films. The peak strength ratio of (111) to (200) of Cu-2.37% Cr film with thickness of 855 nm is 8. 48. As the con-
centration of Cr increases, the smoothness and compactness of films increase firstly whereas then decrease subse-
quently, while the electrical resistivity keeps on increasing. The continuity of Cu2. 18% Cr film decreases due to the
formation of micro-crack.. These results are explained in the view of the dynamics of film growth and energy.
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Fig. 1 Sketch of magnetron sputtering
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Table 1 Properties of as-deposited Cui-.Cr.(x= 1. 19~ 2.37, mole fraction, %) deposited by

magnetron sputtering single target

Samnpls No. Alloy Sputte:ri]r;f time/ Film Film t}rlliflkness/ }({;@;m:rtny)/ ratiol;‘;a(klsltlr)entit?zoo)
1 Cur2.06% Cr 50 Cur 1. 19% Cr 326 17.77 4.68
2 Cur4.04% Cr 30 Cur2. 18% Cr 234 30.22 3.91
3 Cur4.04% Cr 120 Cur2.37% Cr 855 20. 43 8. 480
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Fig.2 XRD patterns of as-deposited films
(a) —Pure Cu; (b) —Cuos.51Cri.19;
(¢) —Cuo7.82Cr2.18;5 (d) —Cus7.63Cr2.37
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Table 2 Ratio of surface energy of

main planes in FCC lattice

Broken bond

Relative ratio of

Plane density surface energy
(111) 6/3a> 1. 000
(200) 4/ a* 1.154
(220) 6/2a> 1.223
(210) 14/ J10a? 1.275
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Fig.3 AFM images of as-deposited films
(a) —Pure Cu; (b) —Cuos.s1Cri.19; (¢) —Cuo7.63Cr2.37
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Fig.4 FESEM images of as-deposited films
(a) —Pure Cu; (b) —Cugs.s1Cri19; (¢), (d) —Cugr.s2Cra 18
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