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This research is a three years* project entitled ’Characterization of
conductive nitride films prepared by physical vapor deposition
using flowing air.” Here we mainly used air instead of pure nitrogen
that has been conventionally used as a reactive gas to prepare
conductive titanium nitride (TiN), zirconium nitride (ZrN), and
chromium nitride (CrN) films. Characterizations of obtained films
were carefully performed. We hope to achieve the goal of green
process including energy saving and cost reduction.

Main processing parameters contain high base pressure of 1.3 5
10 i} 2 Pa, i.e., low vacuum, and specified sputtering powers,
working pressures, biases, especially, air/Ar flow ratio ranges. The
obtained films possessed golden color, oxygen concentration of
10.2~16.7 at%, low resistivity of 40~178 uQ-cm, and high hardness
of 20~23 GPa, which are consistent with the characteristics of TiN
films reported from the literature. Another obtained films also
exhibited golden color but with oxygen concentration of 7~10 at%,
low resistivity of 115~238 uQ-cm, and high hardness of 21~24 GPa,
which are consistent with the characteristics of ZrN films. As for



CrN films, no single phase of CrN but Cr/CrN/CrNxOy mixed films
with low resistivity of 102~260 pQ-cm and hardness of 19~21 GPa
were obtained. The qualities of the obtained TiN and ZrN films are
compatible with those prepared by using nitrogen as a reactive gas
under low base pressure of 10-4 Pa (high vacuum). Hence, this air-
based deposition technique can reduce significantly the processing
time and cost.

Such an air-based deposition technique can be used to prepare
successfully several conductive thin films, which is the first report
on such subjects. The results can not be predicted by
thermodynamics and are apparently due to kinetics-governed
reactions. Kinetically- favorable reactions under plasma
environments and slight oxygen dissolution that can stabilize the
nitride rock- salt’s structure are main reasons of the nitride
formation. This technique can also be extended to atmospheric
plasma techniques. Much more potential applications are expected.
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INTERNATIONAL CONFERENCE ON METALLURK(
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To: Dr. Fu-Hsing Lu
National Chung Hsing University, Taiwan

Subject: INVITED SPEAKER Session B1

ICMCTF 2011
From: Steve Bull
ICMCTF 2011
Genera Chair
Dear Dr. Lu:

We are very pleased that you have agreed to be an Invited Speaker for the International Conference on
Metallurgical Coatings and Thin Films (ICMCTF) 2011. Invited speakers are chosen because of their
scientific reputation and our expectations that they help build enthusiasm and promote discussion at the
meeting. We are very much looking forward to your presentation with a broader perspective on your
topic.

As has been communicated by the Session Chair(s) responsible for your Session, awaiver for the
conference registration fee has been offered to you. | would like to mention that as a requirement for
receiving this waiver you must: 1) submit an abstract and 2) stay at the ICM CTF conference hotel
(Town & Country Hotel).

The Call for Papers and the electronic abstract submission instructions can be found on the conference
web site:
www2.avs.org/conferences/icmctf

Please go to this site and submit your required abstract electronically by October 1%,

More information will follow in afew months concerning the scheduling of your paper, registration
and hotel information.

If you have any questions or concerns concerning this information please contact the Conference
Administrator, Mary Gray at icmctf @mindspring.com so that this matter can be resolved before the
conference. Please acknowledge that you received this letter so that | know your e-mail is current.

Thank you again for your contribution to the ICMCTF conference. | am looking forward to meeting
you in San Diego.

Sincerdly,
Steve Bull
ICMCTF 2011, Genera Chair



Oxidation and degradation of nitridethin filmsat high temperature under

controlled atmosphere

Fu-Hsing Lu’
Department of Materials Science and Engineering, National Chung Hsing University

250 Kuo Kuang Road, Taichung 402, Taiwan

Abstract

Oxidation and degradation of nitride thin films, such as TiN, CrN, ZrN, AIN, prepared by
magnetron sputtering were investigated over various temperatures in different atmospheres by
analyzing changes in appearance and crystalline phases, as well as microstructures. The
atmospheres contained air, nitrogen, and forming gas (N2/H; = 9), which exhibited drastically
different nitrogen and oxygen partial pressures. Oxidation of the nitride films was driven by
the Gibbs free-energy changes between the nitrides and the formed oxides, and could be
tailored by controlling the annealing temperature and nitrogen/oxygen partial pressures. Both
internal stresses resulted from sputtering and thermally-induced stresses were responsible for

many types of degradation in the films, which would be further discussed.

Keywords: nitride thin films, oxidation, degradation, annealing, controlled atmosphere

" Corresponding author. Tel.: +886-4-22851455; fax: +886-4-22857017
E-mail address: fhlu@dragon.nchu.edu.tw (F.-H. Lu)
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