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Table 1 Deposition parameters of TiN films

Sample  I/A IdA<m? l/Aem? UJV hims f/Hz UJV N;flow/mL min® Ar flow/mL min™ P,/Pa P/W Time/min
1* MSIP 7.88 0.044 0.044 379 - - —60 20 60 0.6 3000 120
2* MAIP 65  0.036 0.29 472 5 25 -60 20 60 0.6 3000 120
3* EAIP 120 1.54 1.54 25 - - -100 250 - 1 3000 120

Note: li-target current, lg-target current density, Ip4-peak target current density, Ui-target voltage, h-pulse width, f-frequency,

Us-bias voltage, Py-gas pressure, P-target power



%5 5

¥ SR SRR S T TIN VR £ AL R BE 1 SR

© 1421 -

800

700}
600
Zso0f
400}
%0?”—”¢f—-~n\~h-_
200 L——

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
Current Density/A-cm”

KL AR AR R i 25

Fig.1 Volt-ampere characteristics curve of gas discharge
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Fig.2 XRD pattern of TiN films deposited by MSIP, MAIP
and EAIP
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Fig.3 Surface morphologies of TiN films deposited by MSIP (a, b), MAIP (c, d), and EAIP (e, f)
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Fig.4 SEM images of cross-sectional of TiN films deposited by MSIP (a), MAIP (b), and EAIP (c)
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Fig.7 Polarization curves of TiN films in 10% H,SO, solution
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Sample Eo/V leor/MA €m’ Veorr/mm a7
MSIP -0.39701 8.1984E-6 0.061754
MAIP —-0.39102 3.4778E-6 0.026196
EAIP —-0.40648 3.1571E-5 0.23781
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Influence of Volt-Ampere Characteristics of Gas Discharge
on Structure and Properties of TiN Films

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

Abstract: The low ionization rate of magnetron sputtering ion plating and the micron-size droplet splash of multi-arc ion plating restrict the
development of ion plating technique for a long time. According to the Joule heating effect that the electrons going through a defect area with
a relatively higher resistance value increase the temperature of the defect area, and the thermionic emission from the metal surface with a high
temperature, a new type of micro-arc ion plating technology based on the target material escaping from the target by the ion collisions and
thermal emission was established in the present paper. The temperature of target surface rose rapidly by the bombardment of Ar* and Joule
heating effect, and the kinetic energy of the target electrons and atoms increased to overcome surface work function to escape from the target
surface. The increasing of atoms and electrons in the plasma improved the collision ionization rate of the target atoms, and obvious arc did not
appear on the target surface which avoided the melt splashing of target material; therefore the target atoms of the micro-arc ion plating could
obtain a high ionization rate and a high density. The results show that the TiN film deposited by micro-arc ion plating has dense microstructure,
fine surface quality, high hardness, well film adhesion and strong corrosion resistance.

Key words: volt-ampere characteristics; TiN film; thermal emission; ionization rate
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