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Table 1 The craft of Mo thin films deposited by DC sputtering

The craft of DC sputtering The parameters

Substrate-target distance 6.0 mm
Base pressure <8X10"* Pa
Deposition pressure 2.5 Pa

Soda-lime glass
50~250 C
Power density 1.38~6.90 W/cm®

Substrate type

Substrate temperature

i X 5 2% 47 51 A (XRD, D/max-yB,ACuKa=
0.1540 6 nm) Jr Hr ke S RO &5 4. F 8 B 1 W B B8
(SEM, JEOL JSM-6390) W £ 78 & #£ 5 19 W7 17 B

HELTR . ITTE4 HRF 54 (No. 2010GQW0047) FIVT TG 44 2 T RHE 3T H (No. GJJ10380) % )
F—1EH  TRA I8 B kIl 4, FZWF 5 Jr a3 K BHHLth . Email: wangzhendong@ncu. edu. cn

W FE B HE.2011-04- 068 E HHA:2011- 05— 29



9 4] FRAR A BRI R Mo 7R Y B 4 15 DR ) o R L A M e 1343

S o I 07 S AR I X TR A 5 ) P 2 T A R AY
(Kosaka Lab. ET3000) il it Mo 8 & i 5 J5 , DU 45
FFINA (BD-90) il 5 Mo # 8 i) Jy e g, B, 38 2o
HE— 205 AR A R 1 H B .

2 HRSUE

2.1 Mo EEMNEH

B1 S AN [m) I 56 2 238 9% B il & Mo i B5E (1
XRD . 73 #r &8 e D R % B KT 2. 76 W/em®
B Mo 8 HL AT (110D /& T8 5 B8 00 B ) 5 ik 59 2y 6
%N 1,38 W/em® B, AR () XRD £ 4 06 55 B2 AR
VNRRITR DN IR SE k5 NI = o2 B a7 ) I i 2
ZINERE B ) 5 o P SR A 2 o DT 13 A A S 0 5 B Y
U585 S AT S 0 2 v B 1) TE Ak

Mo(110) Mo thin film
6.90W/cm? Mo(220)|
£
S |5.52W/em?
2
§ 4.14W/cm? ‘/k Mo(211)
=
2.76W/cm? JL
1.38W/cm?
20 40 60 80
200(°)

B 1 R Rl AT oh & % %l 4 Mo ¥ 5 XRD i
Fig. 1 XRD patterns of the deposited Mo thin film

with different power density

B il BE X Mo 5 b T 9 010 JBC 1) ) 5 i) o ]
2. NI ] LU HY k7 il B 50~250 “C I, i i 5%
B R B 45 S PR RE L FAT v BE SR O0 B . e
2D 150 “C i, 3 B A A (211) b 11 £ 10 BB 1)
T 7E FE B B A5 PF T S WS B (110D o T #6110 K
[ T 2% B0 I ) B R 2 n] LU 200 28 T o
kR HRIEA N

Ty = Lo / 22T (1
s T o ChkD) & T A9 73T S 06 5 88 R 22 X BT A

5000

2000 2000

50000
0 1000 2000 3000 4000

(2)2.5Pa,50°C,4.14W/cm?

WG F4) st B SR R, 118 R WAL iR 50 “C f1150 C i
FESIZUR 2R B0 Tovoy « Teony 20 )35 B 84, 55 % Al
68.78%.

Mo(110) Mo thin film
Mo(211). .

_ 50 C
=
= K 200 C
> A —..—/\________.__,
g k 150 °C
l?:') A

JL _looc

jL 50 C
f 1 I L
20 40 60 80

Substrate temperature/(°)

B2 AR HEKIRENR Mo # iy XRD H
Fig. 2 XRD patterns of Mo thin film deposited

at different temperatures
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Fig. 3 The AFM and SEM images of Mo thin film deposited at different process
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Fig. 4 The electrical property of Mo thin film deposited
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at different temperatures
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Fabrication and Electrical Properties of Highly Preferred Orientation
Mo Thin Film by DC Magnetron Sputtering

WANG Zhen-dong, LAI Zhen-quan, HUAN Ding-huan, XU Peng
(Department of Physics, Nanchang University , Nanchang 330031 ,China)

Abstract ;: Mo thin film was prepared on glass substrate by DC magnetron sputtering method. Effects of the

craft on the structure, morphology and electrical performance of Mo thin film were studied by X-ray

Diffraction Analysis, Atomic Force Microscope and Four-point Probe System, respectively. It was found

that the Mo thin film was grown with (211) preferred orientation at 150°C ,and (110) preferred orientation

in other temperature conditions. The roughness of the sample did not change significantly with the increase

of substrate temperature, which is about 0. 35 nm, but increased with the increase of sputtering power

density. On the other hand, the resistivity of the thin film decreased in an almost exponential decay with

the increase of sputtering power density, and decreased and then increased with the increase of substrate

temperature. Moreover it was reduced to the minimum of 2. 02 X 10 °Q « cm at 150 C.

Key words: DC magnetron sputtering; Mo thin film; Highly preferred orientation; Electrical property



