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Table 1 Parameters of Ti film deposition in pulse mode

Deposition condition

Sample ID
P WA 1A <m™ UJV P/W Po/W cm? Ug/V fIkHz us

P-1 5 0.083 320 1600 26.67 65 40 0.5
p-2 8 0.133 350 2800 46.67 65 40 0.5
P-3 10.5 0.175 370 3885 64.75 65 40 0.5
P-4 13 0.217 350 4550 7583 65 40 0.5
P-5 15 0.25 320 4800 80.00 65 40 0.5

Note: Ii-target current; lg-target current density; Ui-target voltage;
Pi-target power; Pg-target power density; Us-bias voltage;

f-frequency; ¢-reverse pulse width
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Fig.1 Volt-ampere characteristic curve of gas discharge
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Fig.2 Film thickness-target/substrate distance curves under
different target current densities in positive (a) and

anti-ohm (b) sections
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under different target current densities
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Fig.4 SEM cross-section morphologies of the Ti coatings under
different target current densities: (a) I4 =0.083 A ¢m?,
(b) 14=0.175 A ¢m™, and (c) 14 =0.25 A ¢m™
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Fig.5 Film critical load under different target current densities
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Fig.6 Metallographic pictures of scratches under different target
current densities: (a) I =0.083 A ¢m™, (b) 1,=0.175 A €m?,
and (c) 14 =0.25 A ¢m™
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Effects of Volt-Ampere Characteristics in Positive-Ohm and Anti-Ohm
Sections on Coating Uniformity and Film-Substrate Adhesion Strength

Feng Lin', Jiang Bailing™?, Yang Chao', Hao Juan®, Zhang Tonghui®
(1. Xi’an University of Technology, Xi’an 710048, China)
(2. Nanjing Technology University, Nanjing 211816, China)

Abstract: The voltage characteristics between the target and the vacuum chamber were introduced into the positive-ohm and anti-ohm
transition section. The influence of the target current density controlled by an impulse model on the uniformity of the coating and the
adhesion strength between the film and the substrate was investigated. Results show that the target voltage increases linearly with the
increasing of the target current density (lg) from 0.083 A/cm? to 0.175 A/cm? and correspondingly the coating thickness differences
increases from 7.984 um to 14.011 um. However, the target voltage decreases linearly with the further increasing of the target current
density from 0.175 A/lcm? to 0.25 A/cm?, and the coating thickness difference decreases from 14.011 pm to 10.077 pm. The decreasing rate
of the film thickness changes from 97.38% (14=0.083 A/cm?) to 89.491% (1,=0.25 A/cm?). In addition, the adhesion strength between the
film and the substrate increases rapidly with the increasing of the target current density in the anti-ohm section. The results indicate that the
uniformity of the coating and the film/substrate adhesion can be improved under the anti-ohm environment.

Key words: magnetron sputtering ion plating; voltage characteristics; anti-ohm section; ionization rate
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