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ABSTRACT

Nanocrystalline TiN films were deposited on Si(100) substrate using asymmetric pulsed DC reactive magnetron sputtering. We
investigated the growing behavior and the structural properties of TiN films with change of duty cycle and pulsed frequency. Grain
size of TiN films were decreased from 87.2nm to 9.8 nm with decrease of duty cycle. The 26 values for (111) and (200)
crystallographic planes of the TiN films were also decreased with decrease of duty cycle. This shift in 260 could be attributed to
compressive stress in the TiN coatings. Thus, the change of plasma parameter has a strong influence not only on the microstructure

but also on the residual stresses of TiN films.
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Duty cycle = tncg/(tpos+tmg)
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Fig. 1. Schematic representation of duty cycle of asymmetric
bipolar.
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Table 1. Conditions for Deposition of TiN Coatings by DC and Pulsed DC Sputtering
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Condition 1 2 3 4
Target DC 500W pulsed DC 500W pulsed DC 500W pulsed DC 500W
Pulse frequency - 5 KHz 25KHz 50 KHz
Duty cycle - 95% 75% 50%
Substrate bias DC-100 V DC-100 V DC-100 V DC-100 V
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Fig. 2. Time behaviors of voltage and current of bipolar pulsed
modes at (a) condition 2 and at (b) condition 3.
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Fig. 3. The growth rates of TiN films deposited by DC and
pulsed DC sputtering.
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Fig. 4. (a) FWHM of XRD diffraction peak and (b) grain size
of TiN films as a function of deposition parameters.
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Fig. 5. XRD data of TiN films deposited using DC and pulsed
generators.
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A48 7 A|55.(2011)



346

o

Table 2. XRD Data of TiN Films for DC and Pulsed DC Sputtering
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