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ABSTRACT

InN, films were deposited on soda-lime glass without substrate heating by reactive dc magnetron sputtering using indium (In) metal
target. Depositions were carried out under various total gas pressures (Py,) of mixture gases (Ar+N, or He+N,). He gas was introduced
to N, gas in order to enhance the reactivity of nitrogen on film surface by the “penning ionization”. Plasma impedance decreased
greatly when 20% or more introduced the N, gas. This is due to the InN, layers formed on target surface because a secondary electron
emission rate of InN is small compared with In metal. XRD patterns of the films revealed that <Q01> preferred oriented polycrystalline
InN, films, where the crystallinity of the films was improved with decrease of P, and with increase of N, flow ratio. The improvement
of the crystallinity and stoichimetry of the InN, films were considered to be caused by an increase in the activated nitrogen radicals
and also by an increase in the kinetic energy of sputtered In atoms arriving at growing film surface, which should enhance the chemical
reaction and surface migration on the growing film surface, respectively. Furthermore, the films deposited using mixture gases of
He+N, showed higher crystallinity compared with the film deposited by the mixture gases of Ar+N,.
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Fig. 1. Deposition rate of InN, films in relation to flow ratio of
N,/Ar mixture gases for P, of 0.5 Pa, 1 Pa, and 3.0 Pa.
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Fig. 2. The variation in target current (A) and target voltage (V)
in relation to flow ratio of N,/Ar gas.
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Fig. 3. The variation in target current in relation to total gas
pressure for in metal and InN,.
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Fig. 4. XRD patterns of InN, films deposited under various
flow ratios of N,/(N,+Ar) at total gas pressure of (a)
0.5 Pa, (b) 1.5 Pa, and (¢) 3.0 Pa.
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Table 1. Crystallite Size of InN, Films Deposited under Various
P, and N, Flow Ratio [N,/(Ar+N,)]

P, (Pa) N, gas flow ratio (%)  Crystallite size (nm)
0.5 80 47
05 100 45
1.5 80 36
1.5 100 39
30 80 20
3.0 100 31

Table 2. Composition Estimated from XPS for the InN, Films
Deposited under Various Py

p Top surface Etched for Etched for
(P(:) (%) 2 min (%) 4.5 min (%)
In N O In N O In N O
05 41 27 32 64 21 15 68 22 10
15 41 24 35 66 17 17 67 20 13
30 34 17 48 65 16 19 68 16 16
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