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The Study on the Behavior of TiN Thin Film Growth
According to Deposition Pressure in PECVD Process
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ABSTRACT

In this study, we tried to describe the quantitative model of TiN film structure which was deposited by PECVD

process. The macro-grain growth behavior was studied at the various deposition pressures and times.

As a result, It was confirmed that TiN films had the typical Zone 1 structure, and macro-columnar grains were,

without reference to the deposition pressure, grown ballistic type by the growth-death competition following the

equation, Y = aX?, approximately obtained by regression analysis. Also, the thickness and the crystallization of

TiN thin films were increased, the chlorine contents were decreased according to the decreasing of deposition

presssure.
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Fig.1. Structure zone model by Thornton.
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Fig.2. The typical construction of geometrical mor-
phology.
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Fig.3. The dependence of film thickness on the deposi-
tion pressure and time.

Photo 1. SEM micrographs of the surface morphology
according to growth steps of TiN coatings on
Si wafer. (deposition pressure =1 Torr)
deposition time : (A) 10 min. (B) 20 min.
(C) 120 min,
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Photo 2. SEM micrographs of the surface grain struc-
tures of TiN coatings deposited on STD 61
steels.
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Photo 3. SEM micrographs of the typical surface grain morphology of TiN coatings.
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Fig.4. The dependence of macro-grain size on the
deposition time.
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Photo 4. . Cross-section micrographs_ of TiN coatings deposited deposited on steels for 180 min.
deposition pressure : (1) 0.5 Torr (2) 1.5 Torr (3} 2.5 Torr.
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Fig.5. The dependence of macro-grain size on the film

thickness.
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Fig.6. The regression analysis of macro-grain size variations depended on the film thickness.
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Fig.8. EDS spectra of TiN coatings deposited on steels for 120 min.
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Fig.7. The X-ray diffraction patterns of the TiN.
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