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Abstract

A straight-type magnetically filtered cathodic vacuum arc, which consisted of arc plasma
generation room (AG room) and film preparation room (FP room), was fabricated and the ion
currents at various positions in FP room were measured. Then, we proposed two methods of
deposition using this apparatus; straight magnetically transported cathodic arc deposition
(SMT-CAD) and cusp magnetic configuration-diffused cathodic arc deposition (CMC-
DCAD). The methods were tested by preparing TiN film. The results obtained were as follows.
(1) The ion current extracted to FP room applying a straightforward magnetic field at AG
room was five times as high as that applying a cusp magnetic field. (2) The deposition rate for
CMC-DCAD was one tenth or less, compared with that for SMT-CAD. (3) The practical
deposition area for CMC-DCAD could be about ten times as big as that for SMT-CAD. (4) A
number of macrodroplets for SMT-CAD and CMC-DCAD was much less than that for
conventional steered method and shielded method.
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Fig. 2. Ion current at P; as a function of magnetic flux
density of C, (cathode: Ti, gas: N, (10 ml/min),
pressure: 0.1 Pa, arc current: 70 A, B¢, = -2 mT, Be; =0
mT).
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Fig. 3. Arc voltage as a function of magnetic flux
density of C, (cathode: Ti, gas: N, (10 ml/min),
pressure: 0.1 Pa, arc current: 70 A, B¢y = -2 mT, B3 =0
mT).
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Fig. 4. Photographs of plasmas extracted from arc generation room to process room, applying (a) Bca =
-2 mT, (b) 0 mT, and (¢) 12 mT (Bc;=-2 mT and B¢z = 0 mT),
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Fig. 5. Photographs of cathode spots, applying (a) Bc2= -2 mT, (b) 0 mT, and (c) 12 mT (Bcy= -2 mT
and Bc3 =0 mT)
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Fig. 7. lon current at P; at various radial distances r, as
a function of magnetic flux density induced by Cj
(cathode: Ti, gas: N2 (10 ml/min), pressure: 0.1 Pa, arc
current: 70 A, B¢y = -1 mT, Bcz = -3 mT).
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Fig. 8. Estimated total ion current at various cylindrical
surfaces with radius r, as a function of magnetic flux
density of Cj (cathode: Ti, gas: N3 (10 ml/min), pressure:
0.1 Pa, arc current: 70 A, B¢, = -1 mT, B = -3 mT).
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Fig. 9. Photographs of plasmas extracted from arc generation room to process room, applying (a) Bci=
=12 mT, (b) 0 mT, and (c) 12 mT (Bc;=—1 mT and Be;=-3 mT).
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Fig. 10. Photographs of TiN films deposited on Si (100) substrates: (a) SMT-CAD (5 min, B¢y = 4 mT),
(b) CMC-DCAD at P, (3 min, Bc3 = -2 mT), and (¢) CMT-DCAD at P3 (15 min, B¢ = -4 mT) (B¢ = -1
mT_. Bcz =-3 mT) ’
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