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Table 1 Parameters of TiN film preparation
Sample ID /A LA em? UV P/W PyWem? wims f/Hz UJV P/Pa N, flow/cm® min? Ar flow/ecm® min™  Time/min
1* 25 011 445 1112 6.17
2* 45 020 500 2250 125
3 6.5 029 472 3068 170 > 25 60 05 20 60 120
4 85 038 454 3859 21.4

Annotation: li-target current; lig-target current density; Ui-target voltage; Pi-target power; Pg-target power density; w-pulse width;

f-frequency; Us-bias voltage; P-chamber pressure
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Fig.1 Measured drawing of volt-ampere characteristic between the

target and the vacuum chamber
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Fig.2 XRD patterns of TiN films with different Iy: (a) 0.11 A €m?,
(b) 0.20 A em™, (c) 0.29 A €m?, (d) 0.38 A ¢m?, and

(e) standard pattern
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Fig.3 Surface morphologies of TiN films under different target current densities: (a) 0.11 A €m™, (b) 0.20 A €m?,

() 0.29 A em?, and (d) 0.38 A ¢m™
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Fig.4 SEM images of cross section of TiN films deposited under different target current densities: (a) 0.11 A €m?,
(b) 0.20 A €m?, (c) 0.29 A €m?, and (d) 0.38 A ¢m™
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Fig.5 Hardness and N/Ti atomic ratio of TiN films under different

target current densities
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Fig.6 Critical load of TiN films under different target

current densities
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Influence of Volt-Ampere Characteristics in Positive-Ohm and Anti-Ohm
Sections on Microstructure and Properties of TiN Films

Hao Juan, Jiang Bailing, Yang Chao, Feng Lin, Zhang Tonghui
(Xi’an University of Technology, Xi’an 710048, China)

Abstract: The Volt-ampere characteristics of gas discharge was introduced from positive-Ohm section of magnetron sputtering ion plating into
anti-Ohm section using a pulse mode and TiN films were deposited under different target current densities. The influences of Volt-ampere
characteristics in positive-Ohm and anti-Ohm sections on the microstructure and properties of the films were studied. The results indicate that in
the anti-Ohm section with target current density (1) more than 0.20 A €m?, the films have good surface quality and density degree. In addition,
the hardness and membrane-substrate binding strength are upgraded from 9.9 GPa, 4.5 N in positive-Ohm section (1,:=0.11 A €m?) to 25.8 GPa,
18 N in anti-Ohm section (1;=0.38 A ¢m™), respectively.
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