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Characteristics of InN thin films fabricated by RF reactive sputtering
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Abstract

Thin film deposiion of InN, which is a less-studied I-nitride compound semiconductor because of the
difficulty of crystal growth, was performed by rf reactive sputtering method using In target and Ne reactive gas.
The structural, electrical, and optical properties of the produced films were measured and discussed according to
the sputtering parameters such as deposition pressure, rf power, and substrate temperature.

From the result of deposition pressure, rf power, and substrate termperature, we could obtain optimal conditions
of SmTorr, 60W, 60C for preparing InN thin film with high crystallinity, low carrier concentration, and high Hall
mobility. The carrier concentration, Hall mobility, and optical bandgap of the fabricated InN thin films at optimal
condition were 6.242%10%cm® 2125%6cm’/V - s, and 19126V, respectively.
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Table 1. Sputtering conditions of InN thin films.

target | 99.99% In (Dia. : 4inch)
subsu'ate ‘ Si(100)
substrate temperature 60T ~ 350C
base pressure 2x10° Torr
deposition pressure 3mTorr = 30mTorr

RF power 20W ~ 120W
reactive gas 99.999% N

target etching Ar : 200min. Nz : 60min.

sputtering time 10min. ~ 120min.
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Fig. 1. Deposition rates of InN/Si(100) thin films
with deposition pressure.
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Fig. 2. Deposition rates of InN/Si(100) thin films
with rf power.

deposition pressure : SmTorr
rf power : 60W
sputter time : 60min.
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Fig. 3. Deposition rates of InN/Si(100) thin films

with substrate temperature.
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thin films with substrate temperature.
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Table. 2. Hall mobility and carrier concentration

of InN/Si(100) thin films with rf
power.
Hall: mobility | Carrier ‘concentration
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20W 25.836 1.778% 107

40w 34.207 2.198 % 10%

60W 212526 6.242% 10"
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