53 32004 3 Vol.53 No.3 March 2004
1000-3290/2004/53 03 /0900-05 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.

Cu-W N

12 1t
! 710049
2 730070
2003 3 21 2003 6 23
Cu-W
PACC 7215C 0555
1. Meakin 8
12 3 4
o Cu-W
5
Mandelbrot ¢
2.
2.1.
JGP560V
10"*Pa
7 D .
$75mm W 99.95% W
. Cu 99.99%
d D=d 5r/min
=2 D>2 D . . 111 Si
8nm SiO, Si  Cu
: 59931010

. E-mail kwxu@mail. xjtu. ed. cn



901

27y x=0 y=0

ue ON, ve ON,

3 Cu-W
6x 107> Pa Ar u v 4
99.999 % 10min
50W Smin. Ar Sk =1 Fuv I’ 4
. S50W  Ar 8scem
0.3Pa 25 10 40min
1—4.
2.2. 3.
AFM-11 AFM
3.1.
4 4 1 . 1
. <5nm X XRD 1 2 XRD
1nm. 2pm X 2pm. 3 Cu . 4
D/max-3A  x CoKa Cu . 6 4
100p£2. em
SEM 15
X EDS Cu W
10
. SEM 50nm. LW DS
1—4 60 160 300  1100nm.
/at% 1 2 3 4
2.3. Cu 89.69 89.03 91.29 86.03
" w 10.31 10.97 8.71 13.97
12 _ 2 13
AFM -
o]
FT = =
N ° 6 9\
E g §
25% 3:1 ] g
N B A4
b= 3
b =
5 40 5'0 6‘0 7IO 810 90
26/(%)
lgS k -lgk
S k k " 1 Cu-W XRD
Sk « kP
D 3 2 Cu-W AFM
D = 4 + Jg
AFM
N, x N, AFM Z xy
3 2 S k k
1 Ny Ny - vy 3
Fuvy =NN’ZZnyexp[—jZTt(Nx+Ny)] 123



53

902

=
=
=

AFM

Cu-W

16

17

. Liu

2. 475
2. 465

2. 145

=3.070 D

21 %3=-3. 050 D
FE1=-3.710 D

w22

s3]

-3.0 -2.5 -2.0 -1.5 -1.0 -0.5

-3.5

Igk

1gS k -lgk

2

AFM

18

45

B2

°
.
B3

B 1

T

20 25 30 35 40

YRS [/ min

15

4 Cu-W


Absent Image
File: 0


903

3 Cu-W
40min
Cu-W
]_ju 17
15

4
= 3 AKX
7 2 ‘“'
= B

130
1204 3
g 110 /
T T T T T T Q /
-3.5 =-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 S 100 A o
gk %_ 90 _/2
ﬁ- 80 Fal
5 S k J A
60 )
4
50 T T T T T T
2.40 2.45 2.50 2.5 2.60 2.65
3.2 Sy 4R
Cu-W 6 Cu-W

6.

W . AFM Cu-W
ang
. Tang
19 2. Cu-W
. 3.
1 Si
Cu-W

1 Wang J S Ye GX Xu Y Q and Zhang Q R 1994 Acta Phys. Sin.
43 1688 in Chinese 1994

43 1688

2 McRae G A Maguire M A Jeffrey C A Guzonas D A and Brown C

A 2002 Appl. Surf. Sci. 191 94
3 Jong C A and Chin T S 2002 Mater. Chem. Phys. 74 201

Wang JH Lu X C Qian LM Shi B and Wen S Z 1998 Tribology
18 60 in Chinese

1998 18 60
Russ J 1994 Fractal Surfaces New York and London Plenum
pp77—156

Mandelbrot B B 1982 The Fractal Geometry of Nature San Fran-



904 53
cisco Freemen ppl—56 A 39 1500
7 Liu Y J 2002 PhD Thesis South China University of Technology in 14 Tayfun B and Kayhan D 2001 Fractal 9 105
Chinese 2002 15  Dai D S and Han R Q 1989 Non-Crystalline Solid Physics Beijing
8 Meakin P 1998 Fractal ~ Scaling and Growth Far from Equilibrium Electronics Industry Press pp 282—289 in Chinese
London Cambridge University Press pp404—425 1989 282—289
9 Barmak K Lucadamo G A Cabral C Lavoie C and Harper ] M E
2000 J. Appl. Phys. 87 2204 16  Eklund E A Bruninsma R and Rudnick J 1991 Phys. Rev. Lett.
10 Zhao J Z and Xu T 1996 Handbook of Electron Microscope Analysis 67 1759
Yingchuan Ningxia People Education Press p89 in Chinese 17 LiuZ ] and Jiang N 2002 J. Appl. Phys. 92 3559
1996 18  Ruan Q Q 2001 Digital Image Processing Beijing Electronics In-
89 dustry Press p200 in Chinese 2001
11 Sarkar N and Chaudhuri B B 1994 IEEE Trans. Syst. Man Cyber- 200
betics 24 115 19 TangW Xu KW Wang P and Li X 2002 Acta Metall . Sin. 38
12 Almqvist N 1996 Surf. Sci. 355 221 449 in Chinese 2002
13 Dubuc B Quinion J ' Tricot C and Zucker S W 1989 Phys . Rev . 38 449

Cu-W Thin film characterized by surface fractal and resistivity *
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Thin films of Cu-W were deposited on Si wafers by magnetron sputtering and characterized by atomic force microscopy

AFM . Power spectra density was used to calculate the fractal dimension of the AFM images . The results show that the fractal di-

mension values increase with the film thickness and there is a relationship between the fractal dimension and the resistivity of the

films . The change of resistivity is directly proportional to the fractal dimension.
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