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Fig.1 Measured drawing and discharge morphology of volta-
mpere characteristic between the target and the vacuum

chamber in the plus electric field environment
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Table 1 Deposition parameters of TiN films
Sample Il,d/A-cm'2 U/N  wius  fl[Hz UJV  P/Pa Ar flow/cm’-min’! N, flow/cm>-min’! Time/min
1" 0.02 430
2" 0.23 500 24.5 25 -60 60 20 35
3* 0.38 454

Note: I,¢-target peak current density; Ui-target voltage; w-pulse width; f~frequency; Us-bias voltage; P-chamber pressure
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Fig.2 Diagram of thermionic emission
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Fig.3 XRD patterns of TiN films deposited at different target

current densities
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Fig.4 HRTEM images and SAED patterns of TiN films deposited at different target current densities:
(a) 1=0.02 A-cm™, (b) I;=0.23 A-cm™, and (c) /4=0.38 A-cm™
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Fig.5 Surface morphologies of TiN films deposited at different target current densities: (a, d) ;=0.02 A-cm™,

(b, €) 1,=0.23 A-cm™, and (c) 1,=0.38 A-cm™
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Fig.6 Hardness of TiN films deposited at different target

current densities
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Fig.7 Scratch images of TiN films deposited at different target
current densities: (a) /4=0.02 A~cm'2, (b) 14:=0.23 A~cm'2,
and (c) 1,=0.38 A-cm™
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Influence of Current Density at Glow-Arc Discharge Transitional Section
on Microstructure and Properties of TiN Films

Hao Juan, Jiang Bailing, Yang Chao, Wu Xiang, Zhang Jing, Ding Yuhang
(Microarc Electronics Laboratory, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The volt-ampere characteristics of gas discharge was introduced into the glow-arc discharge transitional section using an
adjustable pulse power control mode and TiN films were deposited at different current densities. The influences of target current density on
the microstructure, hardness and bonding strength of the films were investigated by XRD, SEM, TEM, nano indentation tester and coating
adhesion automatic scratch tester. The results show that the leave-target mechanism of plating material particles transforms from collide
leave-target in sputtering condition to collide enhance heat emission leave-target and the deposition particles have a higher density, high
ionization and high energy with the increase of current density. The films have better surface quality and density degree, and the hardness
and membrane-binding strength are upgraded from 13.4 GPa to 24.7 GPa and from 2.4 N to 21.6 N, respectively.

Key words: glow-arc discharge transitional section; leave-target mechanism; current density; TiN films
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