Journal of IAPS T3 X7CHEEE Vol.7 Dec.1999
L % & X )

ISIVAEREBERTY— 7 ORERME &
Row 7L v hm&|sE

SERMEERE ANEE, BINEE
HR 2

Discharge Characteristics of Vacuum Arc with Pulse Current
and Efficiency of Macrodroplet Suppression

Keisaku KIMURA, Hirofumi TAKIKAWA, and Tateki SAKAKIBARA
Toyohashi University of Technology

Cathodic vacuum arc exhibits a superior potential for the application of high-
energy ion plating deposition. However, the major disadvantage that the macrodrop-

lets are emitted from the cathode spot, is involved. In the present paper, the possibility
of reducing the macrodroplets emission using the vacuum arc with dc pulse current
was examined. First, the condition for long-lasting discharge in the pulse arc mode
was investigated as functions of pulse frequency, duty ratio, and base current. It was
found that, higher duty ratio was required at lower frequency in order to last the arc,
and that higher frequency was required at lower duty ratio. Secondarily, TiN, TiO,
AIN, and Al,O; films were prepared by both dc arc and pulse arc, and the number of
macrodroplets on the films was counted. As a result, the number of large droplets
were reduced, although no obvious suppression of the small droplet number was
appeared.
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Fig. 4. Waveforms of arc current and voltage and time variations of emission spectra in
pulse arc (cathode: Ti, N» gas flow rate: 20 ml/min, pressure: 1 Pa, pulse current: 110 A,
base current: 35 A, frequency: S00 Hz, duty ratio: 20% ).
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Fig. 5. Optical photographs of films de-
posited on Si substrate by DC arc (arc cur-
rent: 50 A, pressure: 1 Pa, gas flow rate:
20 ml/min).
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Fig. 6. Optical photographs of films de-
posited on Si substrate by pulse arc (pulse
current: 110 A, base current: 35 A, fre-
quency: 500 Hz, duty ratio: 20%, pressure:
1 Pa, gas flow rate: 20 ml/min).
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