% 50 & 7 Vol.50 No.7

2014 = 7 J1 5587988511 ACTA METALLURGICA SINICA Jul. 2014 pp.879-885

B A S RBOPHAIE IR ST Ti BB 14 A F R H &

D FTIEHY XFH A ERHEY
1) R E R G T A RO S TRERE R, o RSB AR S N R 5 S0 =, T 315201
2) TR ER AR, T 315211
3) T RS RR 2 Sk 2 TR 2B, Tk 315211

1 OE RO R S 5 LT 6 1B ) A v T R b A D S A, F L A D 40 A A LA

R AR AR T SE7E Ar SRR B 56 B8 R PE T R 0. SR R TR A BR AN IR ET BB X S 2R AT 5 5 9ok R R ASOn)
Ti IS JEL 5\ AR AIE DA B F7 25 M REIEAT RAE. &5 IR R0 A4 ELIE s s hn, S8 3 Th 2 38 n, Jikyh ' FE 3 [0 5 B 3 FRAIG,

TR P RN, TERR A BN 2.0 AT, 5 B R FL T S R R SRR R OKAE, 43000 2.98 V FT0.93 eV;

A B R0, TR OB R ST AL B, AR R, R AR A R W AT ARG A RSP T R, R E S

150 T 2R Tk e A e S A A ) % T T SR A% G B R AR I S B R L, ORI R A 25 $ESF R4 D2 650 W I B A Th R

ok W Sk T 1) T G L A% e P IR R DR T o) T I R I, PSSR P B 1.32 nm, )RR EE AR S, R AR

15 2.68 GPa.

KR B O RN RIS, B, T, Ti

FEESHS TB751 XRRFRIREE A N EHRES 0412-1961(2014)07-0879-07

DISCHARGE CHARACTERISTICS OF Ti AND FILM
PREPARATION USING HYBRID HIGH POWER
IMPULSE MAGNETRON SPUTTERING

LI Xiaochan “?, KE Peiling ¥, LIU Xincai ¥, WANG Aiying ”
1) Key Laboratory of Marine Materials and Related Technologies, Ningbo Institute of Materials Technology and
Engineering, Chinese Academy of Sciences, Ningbo 315201

2) Faculty of Science, Ningbo University, Ningbo 315211

3) School of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211

Correspondent: KE Peiling, associate professor, Tel: (0574)86685036, E-mail: kepl@nimte.ac.cn

Supported by National Basic Research Program of China (N0.2013CB632302), National Natural
Science Foundation of China (N0.51375475) and Innovation Team Project of Ning-

bo (N0.2011B81001)
Manuscript received 2013-11-19, in revised form 2014-03-05

ABSTRACT Hybrid high power impulse magnetron sputtering (HIPIMS) is a new-generation HIPIMS tech-
nique with a pulse and dirrect current power supply parallelled connection operation. In this work, the influence of
dirrect current from 0 to 4.0 A supplied by the dirrect current power is investigated on hybrid HIPIMS Ti discharge
characteristics, plasma parameters (plasma potential, electron temperature and electron density) and Ti film proper-
ties in an Ar atmosphere. The results show that target voltage and current are characterized by a peak with variation
of time in different dirrect currents. Although the target voltage is barely affected, the target current decreases with
increasing the dirrect current during the pulse turn-on stage. The plasma parameters determined by a Langmuir
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probe have been significantly influenced by the dirrect current. Moreover, the deposition rate and average rough-
ness increase while the hardness and elastic modulus have a slight decrease with the variation of dirrect current

from 1.0 to 3.0 A. The samples are selected for comparison with that prepared by conventional direct current mag-
netron sputtering (DCMS) at the same average target power 650 and 1500 W. The results demonstrate that Ti films
using hybrid HIPIMS have a close deposition rate and a superior quality and performance to those prepared using

DCMS especially at the low target power 650 W when the direct current is 1.0 A.

KEY WORDS hybrid high power impulse megnetron sputtering, dirrect current, discharge charicteristics, Ti

film
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Fig.1 Schematic diagrams of hybrid high power impulse
magnetron sputtering (HIPIMS) and conventional
direct current magnetron sputtering (DCMS) deposi-
tion system (a) and a parallel connection operation
mode of hybrid HIPIMS power supply (b) (L—in-
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