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ABSTRACT

AIN thin films were deposited on Si(100) substrates at room temperaturc using asymmetric bipolar pulsed dc reactive sputtering.
We observed arc generation and crystallinity, microstructure of AIN thin films with change of duty cycle and pulsing frequency. With
increase of positive pulse duration time, arc generation count during deposition was markedly reduced and grain size was increased
and ¢ axis oriented growth of AIN thin films was improved. With increase of pulsing frequency, however, the tendency of arc
generation was irregular and many arc was generated overall. ¢ axis oriented growth of AIN thin films was degraded by the increase
ol arc generation. Deposition rate was increased with decrease of positive pulse duration time and pulsing frequency. The highest
deposition rate was 440 A/min.
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Fig. 1. Schematic representation of (a) arc generation by target
poisoning (b) duty cycle of asymmetric bipolar pulse.
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Table 1. Deposition Condition of AIN Thin Films by Asy-
mmetric Bipolar Pulsed dc Reactive Sputtering

Parameters Conditions
Base pressure < 3.0 X 10° torr
Working pressure 3.5 mtorr
The ratio of Ar to Ny(Ar/N,) 9/1

Pulsed dc power 200 W
Duty cycle 70~90% duty
Pulse frequency 100~200 kHz
Distance between target and substrate 6 cm
Pre-sputtering time 30 min
Substrate temperature Room temperature
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Fig. 2. Asymmetric bipolar pulse at 100kHz with different duty
cycles; (a) 90% duty (b) 80% duty (c) 70%duty.
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Fig. 3. Pulsed dc process properties at 100 kHz with difterent
duty cycle; (a) discharge voltage and deposition rate (b)

arc count.
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Fig. 4. SEM micrographs of AIN thin films deposited by pulsed dc reactive sputtering at 100kHz with different duty cycle; (a) 90%

duty (b) 80% duty (c) 70% duty.
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Fig. 5. Normalized {002) intensity and RMS value of AIN thin
films by asymmetric bipolar pulsed dc reactive
sputtering at 100 kHz with different duty cycle.
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Fig. 6. Asymmetric bipolar pnlse with 90% duty cycle at
different frequency; (2) 100 kHz (b) 150 kHz (c) 200
kHz.
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Fig. 8. SEM micrographs of AIN thin films deposited by pulsed dc reactive sputtering with 90% duty cycle at different frequency;

(2)100 kHz (b) 150 kHz (¢) 200 kHz.
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Fig. 9. Normalized (002) intensity and RMS valuc of AIN
thin films by asymmetric bipolar pulsed dc reactive
spuitering at different pulse frequency with 90% duty
cycle.
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