B8 EHE2M 2 @ Xk W T & Vol.28  No. 2
2015 4E 4 CHINA SURFACE ENGINEERING April 2015

doi: 10.11933/j. issn. 1007-9289. 2015. 02. 002

MLIH AR RIS T St /BRGNS FSE PRI A -

HOW. MR, BESCE, AN H R, A
Cop B 2 B 4 IR B9 B bR 0 LR IE 6. WL 110016)

W OE o A0 w0 S AR I B B T AR R AR AR 1 R BR A L SR A BR I8 43 7 7 % (Finite element method, FEM)
PEATRE AR E AR BE T S0 I H R 26 B 1) 285 48 TN 3 0 A 00 3 I T 16 4 0 S T B B S el SRk 0 R B AR O S T
PEUTARE BT b . AT T AN F R R R 3 Ko A W S A S ROV S A Ak L s MR 3 O A R/l L D R
V7 B ) A B T VR R M RN RO R R R SR s e . BTN A T O BRI RN e 05 3 WEOE T B AT AR R B T B N B A
Bl T S50 0 8 3 T R R SRR M R RE 3B R T B S SR A S AT LS B R [R] R B R 4 A, S8 BRSO (¥ AT T
P /0 T 2 1T AU g s

KR AN RER I s RETEIR ST BIAONE THE s BRALRE S NIRRT

FESZES: TC174.444; TBA3  LHEERETE: A XEHS: 1007-9289(2015)02-0027-18

Application of Magnetic Field Simulation on Magnetron Sputtering and Cathodic

Arc Ion Plating Deposition Techniques
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(Surface Engineering of Materials Division, Institute of Metal Research, Chinese Academy of Sciences, Shenyang

110016)

Abstract: Aiming at the limitations in magnetron sputtering and cathodic arc ion plating deposition techniques, this pa-
per introduces the optimal design of external electromagnetic coil structure and magnetic field configuration distribution,
simulates the magnetic field by using the finite element method(FEM), and applies the optimal design to deposition of
transparent conductive oxides by magnetron sputtering and deposition of hard coatings by cathodic arc ion plating. The
magnetic role of external electromagnetic coil on the glowing discharge plasma in magnetron sputtering was analyzed. The
influences of the magnetic field balance/unbalance coefficient and the coil position on the plasma characteristics and utili-
zation rate of the target were investigated. An axisymmetric magnetic field and a rotating magnetic field used in the ca-
thodic arc ion plating were designed and produced, and their effects on the organization of spots moving and suppressing
the macroparticles on the film surface were summarized. The results show that controllable particle size and distribution
in cathodic arc ion plating can be realized by tuning the spots moving state, which is very efficient in reducing the contam-
ination of macroparticles on the film surface.
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Fig. 1 Schematic diagram of the circular magnetron

sputtering target
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Fig. 2 Magnetic field configuration of the circular mag-

netron sputtering target by FEM
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Fig. 3 Magnetron sputtering system with external coil

around circular planar target
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Fig. 4 Effects of the current of external coil on the glow

discharge of magnetron systems
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Fig. 5 Ji and K; as a function of B, as well as I.; of

external coil (Z.;= 1 cm)
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Fig. 6 Simulations of the magnetic field configuration
for the coil situated in the vicinity of the target and sub-
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Fig. 9 Cathode spot movement orbit under different magnetic fields
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