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Abstract

For the evaluation of nucleation and growth behaviors influenced by substrate properties, such as
surface energy, structure and electrical properties, chromium nitride films (CrN) were deposited on
various substrates (glass, AISI 1040 steel and Si (110)) by unbalanced magnetron sputtering. X-ray
diffraction and Atoric Force Microscopy (AFM) were used to study the microstructure and grain
growth as a function of deposition time. The diffraction patterns of CrN thin films deposited on Si
(110) exhibited crystalline structure with highly preferred orientation of (200) plane parallel to the
substrate, whereas the films deposited on glass and AISI 1040 exhibited preferred orientations (200)
and minor orientation (111), (311) or (220) plane. The orientation of films deposited both on glass
and Si substrates did not depend on the bias voltage (Vs). The grain growth and structure of fitm de-
posited on AISI 1040 steel substrate are strongly influenced by the substrate bias in comparison with
that deposited onto glass and Si substrates. The differences in the structure and grain growth of CrN
films deposited onto different substrates are predominantly related to the properties of the substrate

(structure and electrical conductivity) .
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Table 1 Conditions for OrN coating process

Conditions

Base pressure 2X 10" *torr

Total working pressure |3X 10~ *torr (Ar-40% nitrogen)

Substrates Glass, Si(110), AISI 1040

Target power density | 12W/enl (unipolar pulse-DC)

Distance between

substrate and target 80mm
Substrate bias 0, -100V
Coating temp. 300°C

Coating time 0, 50, 90, 180, 300, 600s

Target material Cr target (100X 10mm)
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Fig. 1. XRD patterns of &N films with various depo-
sition time and on (a) gass, (b) Si(110) and
(c) AISI1040 steel without substrate bias.
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Fig. 2. AFM images of CrN films with various deposition time and on (@) glass, (b) Si(110) and (c) AISI

1040 steel without substrate bias.
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Fig. 8. Surface roughness and grain size of CrNfilms
with various deposition time and on various
substrate without suostrate bias.
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Fig. 4. XRD patterns of CrN films on various sub—
strate at (a) deposition time of 50sec and
(o) deposition time of 600sec with substrate
bias of -100V.
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Fig. 5. AFM images of CrN films on various substrate at (a) deposition time of 50sec and (b) deposition
time of 600sec with substrate bias of -100V.
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